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ENGINEERING. 


ROAD AND RAIL CANTILEVER 
BRIDGE OVER THE MISSISSIPPI 
AT NEW ORLEANS. 


Ir is probably true that in the case of nearly all 
large bridges the completed project represents the 
culmination of schemes extending over several 
decades before the bridge is opened to traffic. 
The combined road and railway bridge recently 
completed across the Mississippi River, 3} miles 





upstream from New Orleans, La., and opened to 
traffic on December 16, 1935, is no exception. 
Nearly half a century of planning lies behind the 
completion of this structure. 

The necessity for a crossing of the Mississippi 


River by a bridge or tunnel at or near New Orleans | 


was apparent to and contemplated by officials of 
the city of New Orleans during the latter part of the 
Nineteenth Century in connection with improved 
terminal facilities; and in 1914 the Public Belt 
Railroad Commission, an agency of the city of New 
Orleans, which owns and operates the Public Belt 
Railroad—a local connecting railway system serving 
public wharves, numerous industries, and trans- 
portation outlets, and connecting with all railways 
entering New Orleans- 
Legislature a proposed constitutional amendment 
having in view the granting of authority to the 





bridge across the Mississippi River at or near New 
Orleans. The amendment was adopted in 1916, 
but on account of the World War the matter 
remained in abeyance until 1919, when the Public 
Belt Railroad Commission engaged the services of 
consultants to make extensive engineering and 
economic surveys with a view to determining the 
feasibility of constructing a bridge or tunnel across 
the river. The result was a recommendation in 
favour of a bridge. 





Records show that long before this, in fact as early 
as 1892, the Southern Pacific Railroad planned the 
construction of a bridge across the river at New 
Orleans, but because of unfavourable conditions 

| at that time the project was abandoned. 

In 1921 the Constitutional Convention made 
| provision for granting to the city, through the 
| Public Belt Railroad Commission, the exclusive 
| right to construct and operate across the Mississippi 
| River, ator near New Orleans, a bridge for railroad 
| and highway uses, permitting it to raise the sum of 
| 15,000,000 dols. for the construction of the work, 
| to be secured solely by mortgage upon the bridge. 
|In 1924 the Public Belt Railroad Commission 
| submitted an application to the War Department, 


| permit to construct the bridge, but the plan accom- 
| panying the application was rejected by the United 


Modjeski, of Messrs. Modjeski, Masters and Case, 
of New York, was engaged to prepare new plans for 
a bridge which would meet the requirements of the 
War Department. In 1925 the first permit was 
issued by the War Department under the provisions 
of Act of Congress approved April 17, 1924, which 
stipulated that the bridge was to be commenced 
within two years and completed within five years 
from that date. 

While the Commission was still endeavouring 








to interest the railways on the side of the river in 
using the bridge, in order to finance its construction, 
the two years stipulated in the Act of Congress 
|expired. It was therefore necessary to obtain an 
| extension of the Act. This was done, and a new per- 
| mit obtained from the War Department. The latter 
was issued on January 17, 1929, after numerous 
hearings before the Army engineers, and the revision 
in plans provided for greater clearance than 
previously required. The Commission, however, 
applied to the War Department in 1930 for a modifi- 
cation of the plans so as to provide a vertical clear- 
ance of 153 ft. above mean Gulf level for a horizontal 
distance of 500 ft. under the clear channel span, 
and the final permit embodying this was issued on 





submitted to the Louisiana | which has control over all navigable waters, for a| December 5, 1930. 


| Financing was completed late in 1932, and in 
January, 1933, work was started under the super- 


city of New Orleans, through the Public Belt | States Army engineers because the height indicated | vision of Messrs. Modjeski, Masters and Case, Incor- 
Railroad Commission, to construct and operate a' was deemed insufficient. Thereupon, Mr. Ralph! porated, as consulting engineers. 
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The construction of this bridge, a general view | siderable depth, the sand-island method of construc- 
of which is given in Fig. 1, and the location of | tion devised by M. F. Clements, consulting engineer 
which with regard to the City is shown in the map, | to Messrs, Siems-Helmer, substructure contractors, 
Fig. 2, above, eliminates the last factor in the |wasemployed. This is the second time this method 
isolation of New Orleans which was founded 218 | has been adopted with marked success, the only 
years ago in an “ impenetrable swamp.” It enables | other instance in which it has been applied having 
a junction to be effected between the “ Old Spanish | been on the Suisan Bay Bridge in California, con- 
Trail”’ extending from San Diego, California, to} structed for the Southern Pacific Railroad. Five 
St. Augustine, Fla., and the “ Jefferson Highway,” | of the main bridge piers at New Orleans were carried 
which runs from New Orleans, La., to Winnipeg, | down by this method, four of them to a depth of 
Canada. The structure, as stated, is a combination | 170 ft. below Gulf level. 
railway and road span, the double railway tracks; The bridge, which isnow knownas the Huey P. Long 
being used by the Southern Pacific Company and | Bridge, is of the cantilever type. The main structure 
resulting in a saving of one hour in getting into and | of the bridge is shown in elevation in Fig. 4, Plate I. 
away from New Orleans. Previously, the world’s | The centre, or principal span, is 790 ft. long, while 
largest train ferry was in use at this point. the ends of the suspended span are 135 ft. above 

The new bridge is the 29th span carrying railway | mean high water, or 153 ft. above mean Gulf level. 
tracks constructed across the “ Father of Waters "’| Each anchor arm is 528 ft. 24 in. long. On the 
below St. Paul, Minnesota, and, costing 13,000,000 | west, the river crossing ends at the anchor arm ; a 
dols., it surpasses all other structures carried over | 528 ft. 2} in. simple through-girder span, similar 
the Mississippi in size and importance. The total|in appearance to the suspended span, abuts the 
length of the works—nearly 4} miles—places it| east anchor arm on its New Orleans end. Four 
among the important bridges in the world, and its | deck spans—one 330 ft. long adjacent to the simple 
construction presented, particularly as regards its | through-girder span and three spans each 267 ft. 
foundations, more difficult problems than were | long, all on the New Orleans side—complete the 
found at any other bridge site on the river. The | main bridge structure of 3,524 ft. 10 in., as shown 
severe floods which occur on the lower Mississippi|in Fig. 4. The central pier (No. II), from the 
River in the event of simultaneous high water in| bottom of its foundation, 170 ft. below mean Gulf 
two or more of the upper branches of the river, also | level to the top of the superstructure, is 409 ft. high. 
add unusual risks to work of this nature. The trusses of the through spans are spaced 33 ft. 

Some idea of the foundation problems at the site | from centre to centre, and accommodate two rail- 
may be obtained from the fact that the depth of | way tracks between the girders, with an 18-ft. road- 
the river at one of the piers is 87 ft. below Gulf | way, tlanked on the outer side by a 2-ft. 6-in. footway, 
level, and since borings disclosed that the river| outside each truss, and supported on cantilever 
bottom consisted of alternate layers of sand, silt,| extensions of the floor beams. Throughout the 
clay and mixtures of those materials, all delta | length of the deck-girder spans, which have girders 
deposits, a satisfactory sand foundation was not | spaced 29 ft. from centre to centre, the roadway 
available until the piers were carried to a depth of |decks are supported on transverse cantilever 
170 ft. below Gulf level. | brackets framed into the posts of the main girders, 

Soil-mechanics studies and tests by means of the | these transverse girders being placed at the required 
methods developed by Dr. Charles Terzaghi, were | elevations at the different panel points to give the 
conducted by Messrs. Moran and Proctor, con-| deck a 4 per cent. descending grade from the west 
sultants to the engineers on the foundation work, | end of the east deck girder. 
and these showed that the piers could be safely| Silicon steel has been used in the railway floor 
founded in good sand at a depth of 170 ft. below | system, parts of the lateral system, and in all of 
To sink the piers to this con-|the girder members, except certain struts and 
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hangers which were made of medium carbon steel 
| and except for eye-bars which were made of heat- 
treated carbon steel. Eye-bars were used for the 
lentire bottom chords of the deck spans, and for 


certain web members and a part of the top chord of 


the cantilever structure. 

The contract for the main substructure of the 
bridge, including the foundations in the bed of the 
river and the erection of the piers, was let to Messrs. 
Siems-Helmers, Inc., of St. Paul, Minn. The design 
and construction of these foundations constituted 
one of the most interesting features of the work. 
The caissons for Piers A to V, inclusive, were sunk 











by the open dredging method and all of the caissons 
except the one for Pier A, which is located on dry 
land, were constructed and sunk by the “ sand- 
island’ method referred to above. Briefly, this 
involved the erection of cylindrical steel shells 
(121 ft. in diameter in the case of Piers I and II, 
and 111 ft. for Piers III and IV) on the river bottom, 
extending these 16 ft. above mean Gulf level, and 
then filling them with river sand, to form artificial 
islands on which reinforced-concrete caissons could 
be constructed in the dry and through which the 
latter could be sunk by dredging. The following 
description applies particularly to the work on 
Piers Nos. I, II, III and IV, but only in part to 
Pier A, where no sand island was required, and to 
that on Pier V, where the island was supported by a 
ring of Carnegie steel-sheet piling and not by the 
fabricated steel rings described below. 

Prior to placing the large fabricated rings, the 
site of each pier was protected from scour by 4 
woven willow mattress 250 ft. wide and 450 ft. 
long in the case of the four piers in the deepest 
portion of the river, the longest dimension being up 
and downstream. The weaving of these mats 
followed long established and standardised practice 
in flood-control and channel improvement work on 
the Mississippi River, and was carried on from 
barges equipped with inclined ways on which the 
mats were assembled from willow branches trans- 
ferred from a conveniently located supply barge. As 
the weaving progressed, the barges were moved 
downstream and the mats allowed to float on the 
surface. A mat attached to a barge is shown in 
Fig. 5, Plate 1. After completion, the mattresses 
were uniformly ballasted with sandstone and lowered 
from the barges by manila ropes connecting the up- 
stream headers of the mats to timber bollards set 
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10 ft. apart on the barges. The upstream end was 
lowered to the river bottom first so that the current 
assisted in, rather than hindered, the operation. 
Additional ballast was dropped from barges slowly 
moving over the mat area after the mats had reached 
the river bottom. Experiments were conducted by 
dropping captive weights from the barges to deter- 
mine how far the current would deflect them down- 
stream. and the stone barges were located so that 
the ballast would land on the mats in spite of being 
carried downstream. 

Three permanent fluke anchors, each weighing 
3 tons, were placed upstream some 600 ft. from the 
edge of each mattress. Steel cables from these 
were run through the entire length of the mattress 
and attached to the downstream headers. Buoys 
marked the four corners of the mats. Four triangu- 
lation stations, two on each river bank, were used 
in accurately determining the locations of all the 
mats and piers. Attendants at these stations, by 
means of visual signals and whistles, kept the tug 
captains and engineers on the rock barges informed 
as to when they were correctly placed for dumping 
the rock, &c. . 

After the mats had been sunk and securely 
anchored, a ring of falsework was constructed 
around the space to be occupied by the island, as 
shown in Fig. 6, Plate I, and Figs. 11 to 13, on 
this page. For this, Douglas-fir piles were used, 






Bottom of Shell in Final Location y ! 





in lengths up to 130 ft. These were driven by a 
floating pile driver and then framed into falsework. 
This served as the support for the steel shell as it 
was assembled in successive plate-and-angle rings of 
12 curved sections each, as well as for a group of 
12 steel A-frames, equipped with hand-operated 
hoists, by means of which the shell was lowered as 
additional rings were completed on top of those 
previously assembled. The process is illustrated by 
Figs. 12 and 13. In the former it will be seen that 
three 10-ft. sections of the rings were assembled at a 
time, temporarily supported by needle beams under 
each A-frame around the falsework. When assembly 
was complete, the beams were withdrawn. and the 
sections lowered. After lowering, the shell weight 
was again transferred to the needle beams and 
another group assembled above it. Thus the shell 
was built up gradually, always supported from the 
top, until it rested on the mattress. Each mattress 
was then cut through by means of a sharpened steel 
pile driven round the inside of the ring, and the 
portion of mattress inside the ring was removed. 

Details of the rings are given in Figs. 18 and 19, 
page 14. All the rings were 10 ft. high except 
that at the bottom, which was 5 ft. high and the 
next two above which were 24 ft. high, the two short 
rings being introduced to permit the salvage and 
re-use of the largest possible amount of the shell after 





with 24 in. to 30 in. butts and 14 in. to 16 in. tips, | 











tin. for the bottom 5-ft. and 2-ft. 6-in. rings. Small 
hooks, shown at a, Fig. 19, were attached to the 
rings for lifting purposes. The rings were built up 
in place by means of 12 vertical field splices, these 
and the horizontal ring joints being made with { in. 
bolts. The shell of Piers Nos. I and II were 106 ft. 
high, while those at Piers Nos. III and IV were 
80 ft. high. The amount of settlement of the shells 
during the filling operation was surprisingly small, 
being only about 3 ft. at the deeper piers. Fig. 6, 
Plate I, shows one of the shells, with falsework 
and A-frames. After each shell was completed, the 
A-frames were removed so that the falsework could 
be used to support two large revolving derricks and 
boiler plant, required for filling the shell with sand 
and for the various operations incident to the con- 
struction of the caisson on the surface of and sinking 
it through the sand island. For use at the two large 
Piers Nos. I and II, the revolving derricks were 
specially built in order to meet the conditions 
arising from the great depth of the excavation. 
They had 100-ft. booms and a lifting capacity of 
12 tons at 85 ft. radius. They were equipped with 
monkey lines to keep the dredge bucket from spin- 
ning in the long lift from the bottom of the excava- 
tion. Sand for filling the shells was dredged a short 
distance up the river, brought down to the bridge 
site in barges, and the two derricks on the pier 
falsework, operating 3-yd. buckets, placed it within 





the work on a caisson had been completed. The 
plating varied from } in. at the top, through § in., to 





the shells. 
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The concrete caissons for Piers Nos. I and II 
were 102 ft. by 65 ft. in plan and were cellular 
structures with walls about 4 ft. thick. The 
caissons for Piers Nos. III and IV are illustrated in 
Figs. 20 to 22, page 14. They were 93 ft. 6 in. by 
53 ft. 6 in., the party walls being 3 ft. 6 in. thick. 
All were constructed over a steel cutting edge, and 
each had 15 dredging wells. One of the cutting 
edges is shown in place on the sand island in Fig. 7, 
Plate I, though this was for pier No. V, in which 
piling replaced the steel rings. Eight-inch vertical 
tubes were provided in the walls, as may be seen in 
Fig. 8, for use in jetting and in removing obstruc- 
tions, although it proved unnecessary to use them 
for the latter. In addition, 14 high-pressure releas- 


ing jets were provided in the outer walls to reduce | 


the skin friction, but no use was made of these. 

In building the caisson, as explained above, a 
steel cutting edge was first riveted together on the 
top of the island in the correct position. 
were then constructed and reinforcement was placed 
for the first lift on the caisson walls 
Concrete was placed in lifts of from 10 ft. to 15 ft. 
in height, steel forms being used in order to give 
a smooth concrete finish and so reduce skin friction ; 


concrete 


after this the sand was dredged out from the caisson | 


wells. This operation was commenced as soon as 
the caisson had reached a height of 20 ft., the 
caisson sinking under its own weight as the work 
proceeded until it had reached such a depth as to 
another lift of concrete. This cycle of 
operations of alternately concreting and sinking 
was continued until the caisson had been completed 
to a full height of 135 ft. and sunk until its top 
about 17 ft. mean Gulf level. The 
operation of sinking is illustrated by Figs. 14 to 16, 
page 3. The height of 135 ft. was established by 
War Department requirements that the top of the 
caissons, when in final position, were not to be 
higher than El. — 33. For this reason, it was 
necessary to build removable timber cofferdams on 
top of the caisson to a height of 50 ft. to permit 
the sinking of the caisson to the required bottom 
elevation of 170. These cofferdams, shown 
diagrammatically in Fig. 16, and one of which is 
to be seen in course of erection in Fig. 9, Plate I, 
were constructed of 12 in. by 12 in. and 7 in. by 12 in. 
timbers drift-bolted and caulked. They were securely 
anchored to the concrete caisson tops by hook rods 


require 


was above 


extending down from each cofferdam top and so| 


arranged that they could be unhooked from the 
top to release the cofferdam after the pier had 
been carried above the water level. 

When the final level of the cutting edge of the 
caisson had been reached, dredging was carried 
down to a depth of from 6 ft. to 8 ft. below the 
cross-walls. The river bottom within the area sur- 
rounded by the caisson was levelled off as well as 
possible with the dredge buckets, and if the dredged 
material checked with that determined by the test 
borings, the lower ends of the wells were cleaned 
by lowering into each well a jet pipe with jets at 
the ends of two horizontal cross-arms; the tremie 
concrete seal was then placed. 

» 


In placing this concrete in Pier No. it was 
found to be impossible to complete the seal in one 
operation. Attempts to dredge the whole of the 
bottom area to a depth of from 5 ft. to 6 ft. below 
the cutting edge resulted in the caisson continuing 
sink. The nine centre walls were therefore 
dredged to the specified depth, leaving the end wells 
incompletely dredged, and the seal placed in the 
central group. After 24 hours the six end wells 
were dredged out and sealed. The seal in each 
pier generally is about 25 ft. thick. 


to 


As the wells were not filled with concrete above 
the seals, they were rot unwatered, but the water 
was drawn down in the cofferdam to a point slightly 
below the top of the caisson to permit the construc- 
tion of timber covers for the wells, which were 
carefully sealed to keep out silt. These covers, 
shown in Fig. 21, are set in each well so that their 
tops are just below the level of the tops of the cross- 
walls. The covers over the three inside wells and 
& narrow strip along the inside edges of the outer 
covers served also as the floor form for the concrete 
distributing block, or base of the pier shaft, 30 ft. 
high. The beginning of one of the distributing | 
blocks is to be seen in Fig. 9, Plate I. In con- | 
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| structing the distributing block for each pier, the 
|main members of the cross-bracing of the timber 
cofferdam were left in place and were buried in the 
concrete ; subsequently they were cut off flush 
with the face of the block and their loads vind 
transferred to the face of the concrete block with | 
| wedges. In constructing the pier proper, similar | 
| 

| 


| 


practice was followed except that the timbers were 
cut off behind the granite ashlar facing with which 
it is provided from above the distributing block, 
|namely, from 5 ft. below to 25 ft. above mean Gulf | 
level. The outline of the pier shafts proper com- 
prises twin concrete columns connected by a 
diaphragm that is pierced for most of the height 
by a window terminating at the top of a Gothic | 
arch. The ashlar work is shown in progress in 
| Fig. 10, Plate I, while Fig. 3, page 2, shows the 
appearance of one of the finished piers. 
All of the concrete work was handled from a 
|mixing plant, mounted on a barge, and having a 
capacity of 120 cub. yd. of concrete per hour. The | 
| materials were proportioned by weight, and the | 
| cement, which was delivered in bulk, was supplied 
to the vement hopper through a Fuller-Kenyon 
|pump.* Concrete for the caissons was delivered by 
means of a tower and chute, while the concrete for | 
the pier shafts was hoisted in bettom-dump buckets 
by means of a stiff-leg derrick with a 70-ft. boom 
mounted on the tower 110 ft. high, the latter being | 
| carried on two barges lashed together. Each of | 
| the two larger piers required 24,000 cub. yd. of | 
}concrete (including the and seal), an 
450 cub. yd. of granite masonry. 
The cofferdam was removed as soon as the work | 
| of the concreting of the pier was above high-w ater | 
| level, and the sand island was removed by dredging 
| out the sand and sending down a diver to disconnect 
the sections of the steel ring as far down as he could 
jreach them. After this the shell was raised and | 
| dismantled in an operation which was the reverse | 
| of that employed in assembling and placing them. | 
|The A-frames were re-erected on the falsework to | 
carry out this operation. Fig. 6 actually shows | 
operations at this stage, dismantling really being 
there depicted, and not assembly. After the shell 
| had been removed, the area surrounding the caisson 
on the river bottom was covered with riprap to 
minimise the possibility of scour close to the piers. 
At some of the deeper piers, trouble with blows 
| of the underground material was experienced. Thus | 
at Pier No. 3, when the cutting edge had reached 
El. —63, 8 ft. below the river bed, material from the | 
sand-island fill and the river bottom flowed into the | 
bottoms of some of the caisson wells. The sand and | 
silt of which the river bottom is composed ran very | 
|} easily, and was displaced by the superposed weight 
|of the sand-island fill, some of that sand being 
| carried with it into the wells. After the sand from | 
| the first blow had been dredged from the wells, the | 
caisson sank 2 ft., while dredging proceeded, when | 
oceurred under the same conditions | 
as the first. Fortunately, the caisson remained 
| vertical and in the correct plan position. Several | 
| methods of preventing further blows were carefully | 
studied, and it was finally decided to dredge down | 
| the sand-island material to within 10 ft. or 20 ft. of | 
| the river bottom, so as to reduce the outside head. 
Once the cutting edge had entered the actual river | 
bottom, with only one more blow-in, a minor event | 
at El.—75, Pier No. 3 was successfully carried to its | 
planned elevation at El. — 170, and sealed with the | 
tremie. 
The worst blow on the work occurred on Pier | 
No. 4, the last caisson to be sunk, just before it was | 
to be sealed. The cutting edge was entering good | 
sand at El.— 165, but was held up by the friction of | 
some hard clay which had just been penetrated. | 
It was thought that the clay walls were holding up 
the interior cutting edges, and small charges of 
dynamite were being discharged below the edges | 
to break these down, when suddenly the caisson | 
dropped 3 ft. to the accompaniment of a blow. | 
About 8,000 cub. yd. of material moved up into the | 
caisson, rising 66 ft. above the cutting edge. Water | 
rose high enough above that to blow out the coffer- | 
dam above the top of the caisson on the river side, | 
and the steel shell of the sand island settled, tearing | 
down 25 per cent. of the falsework on the river | 


caisson 


another blow 


* See ENGINEERING, vol. cxli, page 7 (1936). 
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side and pulling the island shell into an elliptical 
shape. Fig. 17, page 14, shows the works immedi- 
ately after the accident. This was the concluding 
trouble, and after the material had been cleaned 
out, the pier was carried down the remaining 2 ft. 
and sealed in August, 1934, completing the most 
hazardous feature of the work. 

The contract for the substructure of the approaches 
on the two river banks was awarded to the Mac 
donald Engineering Corporation, of Chicago, but calls 
for no special remarks. 


(To be continued.) 








THE CONVERSAZIONE OF THE 
INSTITUTION OF CIVIL ENGINEERS. 


(Concluded from vol. exli, page 661.) 


PAssING on to the exhibits relating to structural 
engineering, we may first refer to a scale model of 
two spans of the old Waterloo Bridge shown by Mr. 
E. J. Buckton. The arch voussoirs and spandrel 
walls of the model were built up with plaster of 
Paris blocks made to scale, and the central pier 
was arranged so that it could be lowered and raised 
by means of a screw. By lowering the pier, some of 
the voussoir joints could be seen to open at the 
extrados, and others at the intrados, as they did on 
the actual bridge. The model also showed how 
the thrust from the arch was transferred to the 
spandrel walls, causing the masonry courses to lift 


jand leave comparatively wide gaps between them. 


A part of one of the piles from the old bridge and 
specimens of the timber decking used under the 
piers were also shown by Mr. Buckton, as well as a 
model of the complete new bridge, and of two spans 
of it, at the embankment end, made to a larger scale. 

An interesting example of structural design was 
afforded by the model of a special type of girder 
for the Archer-street Bridge at Vauxhall Cross, 
designed by the engineers of the London County 
Council in conjunction with those of the Southern 
Railway. It was shown by Mr. George Ellison, 
O.B.E. The bridge, which forms part of the 
London County Council’s Vauxhall Cross improve- 
ment scheme, carries the Southern Railway’s main 
lines from Waterloo Archer-street. It 
consists of a three-span continuous beam restrained 
vertically at the ends, seven main girders and two 
parapet girders carrying eight tracks. The main 


across 


| girders, which are 103 ft. 6 in. in length overall, and 


between the inner bearings, 
They were anchored down at 


measure 72 ft. 6 in. 
weigh 54 tons each. 
the ends with anchor rods and crossheads, a unique 
feature of the design being the pre-stressing of the 
anchor rods by means of four 100-ton jacks at 
each end. These jacks were used to push the ends 
of the girders down on to their seatings, wedging 
against the crossheads and anchor rods to hold 
them in place. The load thus applied was suffi- 
ciently large to produce a permanent downward 
force in excess of the maximum upward reaction due 
to live load and dead load, so that there is always 
a balance holding the girder down on the seating 
for all conditions of loading. By the use of machined 
vackings a certain amount of the stress at the centre 
of the girders was relieved by the anchorage loads, 
which were of the order of 260 tons, and were 
estimated by means of four Fereday-Palmer stress 
recorders. 

Mechanical methods of stress analysis involving 
the use of celluloid forms were demonstrated by 
Professor A. J. Sutton Pippard, M.B.E., D.Sc., and 
Mr. L. A. Beaufoy, the latter employing a modified 
form of the Begg deformeter. Mr. Beaufoy’s 
method applied to a welded rigid-arch building 
was dealt with on page 709 of our last week’s issue. 
At the Conversazione it was being used for the 
analysis of an all-welded Vierendeel truss erected 
at the Building Centre, Bond-street, London, which 
is, we understand, the first of its kind to be 
employed in this country. 

The National Physical Laboratory was represented 
by exhibits from the Physics, Metrology and Aero- 
dynamics Departments, the first mentioned showing 
the application of X-ray crystal analysis to the 
study of various materials. The exhibit from the 
Metrology Department illustrated a simple and 
effective optical method of testing the flatness and 
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straightness of machine-tool beds and other similar 
surfaces. In this method a cylindrical bar is mounted 
in Vee-blocks in a baseplate of L-section which 
bears both on the upper face and vertical edge of 
the surface to be tested. The ends of the cylindrical 
bar are made accurately at right angles to the axis 
and are highly polished. The optical system com- 
prises a lamp, lens and cross-wires, arranged and 
adjusted so that the observer, looking through an 
evepiece, sees the cross-wires with their image 
reflected from the polished end of the cylindrical bar 
superimposed. The base plate carrying the cylin- 
drical bar is then moved along the bed to be tested, 
and any departure from straightness or flatness, by 
producing a slight tilt in the reflecting surface, will 
cause the cross-wires and their image to separate, so 
that by measuring the separation by a micrometer 
eye-piece the amount of the error can be determined. 
It may be mentioned that the distance of the 
reflecting surface from the optical system is im- 
material, since the beam of light travelling to and 
from it is parallel. Actually the apparatus can be 
used over lengths up to about 20 ft., and an error 
of 0-001 in. in 3 ft. can be detected. The exhibit 
from the Aerodynamics Department consisted of 
a number of photographs and diagrams illustrating 
the work of the compressed-air tunnel and showing 
the importance of making certain tests at the high 
Reynolds’ numbers obtainable with this equip- 
ment. Another exhibit of aeronautical interest was 
that of Messrs. Imperial Airways, Limited, in which 
were shown both complete and sectional models of 
an Imperial air liner and of the new Empire flying 
boat. A-complete model of the Short-Mayo com- 
posite marine aircraft was also shown. : 

A model aerodrome, made to a scale of 1 in 240, 
to demonstrate the requirements of British Standard 
Specification No. 563-1934 for the lighting of 
aerodromes, was exhibited by the Wembley Research 
Laboratories of Messrs. General Electric Company, 
Limited. The model represented an aerodrome, 
measuring approximately 2,000 ft. by 1,000 ft., 
with the limits of the landing area outlined by 
yellow boundary lights. A red beacon flashing a 
Morse character was reproduced, as well as examples 
of the way in which red aerodrome obstruction 
lights are used to indicate various types of obstruc- 
tion in the neighbourhood of the landing area. A 
miniature illuminated wind indicator and a group 
of landing area floodlights were also included. 
rhe requirements of these items of equipment 
were shown by a key chart giving such details as 
colour, dimensions, spacing and light distribution. 
In addition to the model, full-size boundary and 
obstruction lights were shown, together with 
apparatus for checking the colour of the light to 
ensure that it complies with the British Standard 
Specification ; colour-limit glasses were shown to 
indicate the permissible variations. 


A new heavy alloy which has been developed | of stands was 513. Although the corresponding 
primarily for use in radium therapy, where it is | 
necessary to provide protection against the pene- | 
trating radiation, was also shown by the Wembley | figures, they are well up to the average of the last 
0ré the amount of | ] 
radiation absorbed by a given thickness of metal | 


Laboratories. As is well known, 
is directly proportional to its density, so that a 
high density enables a thin screen to be employed. 


lhe new alloy contains from 90 per cent. to 95 per | 
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discharge weir when the flow becomes excessive. 
The regulating valve consists of a frame resting on 
stainless-steel knife edges and carrying a hollow 
cap at one end and a copper float at the other. 
An adjustable weight is also attached to the frame. 
The arrangements are such that when the flow in 
the channel exceeds a predetermined level, the 
copper float lifts the frame, overcomes the moment 
due to the weight, and causes the hollow cap to 
descend and restrict the flow. The level in front 
of the valve then rises and allows the flow to pass 
over the overflow weir to the storm tanks. A rise 
in level of ¥ in. above the predetermined maximum 
is sufficient to operate the valve. 

Oxygen-breathing apparatus similar to that used 
in this year’s Everest Expedition, which has just 
been abandoned, was shown by Sir Robert H. 
Davis, who also exhibited self-contained oxygen- 
breathing apparatus for use in mine-rescue work, 
by firemen, sewermen and others who may have 
to work in poisonous atmospheres. We may also 
mention the inhalation apparatus shown by Sir 
Robert Davis for administering oxygen alone or 
mixed with carbon dioxide to persons apparently 
drowned, or suffering from electric shock, gas 
poisoning, &c. 

Mr. 8. H. H. Barratt exhibited a machine for 
spraying asbestos fibres on to steelwork to protect 
it from the effects of fire, on to plaster and other 
| building materials for sound and heat insulation, 
|and on to the walls of existing buildings for the 
| correction of the acoustic properties. This method 
was used for the fireproofing of the steelwork of 
the hydrogenation stalls at Billingham and can be 
| seen in the illustrations of these stalls which appeared 
jon page 448 of our 140th volume (1935). The 
exhibit included several examples of fireproof and 
soundproof partitions and other structural parts 
covered with fibrous asbestos by the spraying process. 

We must conclude our account of the exhibits 
with a brief reference to some light sectional steel 
poles shown by Sir Arrol Moir, Bart. The poles, 
which are suitable for telegraph, telephone and 
power lines, are made from sheet steel pressed to 
form a tapering elliptical section, the joints being 
made by welding and the whole galvanised. They 
are, of course, light and durable and can easily be 
nested for transport purposes. Sections of these 
poles were exhibited and a photograph of a lines- 
man’s climbing gear for use with them was shown. 

















THE ROYAL AGRICULTURAL SHOW 
AT BRISTOL. 
(Continued from vol. exli, page 692.) 


BEFORE continuing our description of the exhibits, 
it may be mentioned that the show was last held 
at Bristol in 1913, when the total shedding in the 








implement yard was 14,224 ft. and the total number 


figures for this year, 8,778 ft. of shedding and 
377 stands, appear low in comparison with the 1913 


few years, being slightly lower than those for the 
Ipswich Show in 1934, but higher than those for 
the Newcastle Show in 1935, the Derby Show in 
1933, and the Southampton Show in 1932, Asregards 
the entries of livestock, poultry and produce, those 


cent. of tungsten, which has a density of 16-5 to|of livestock are again about up to the average of 
17-0, so that it is twice as heavy as steel and about | the last few years, the poultry entry is rather low— 
0 per cent. heavier than lead. The alloy, which | being, in fact, the lowest for the past eight years— 
1s made by pressing in dies followed by heat treat-| but the produce entries, on the other hand, are 
ment, can be readily machined, takes a high polish exceptionally high, being only exceeded by the 
~e has excellent corrosion-resisting properties. | Manchester show in 1930. . 
me high density, we understand, has rendered! ‘Turning again to the exhibits, in addition to 
1¢ alloy useful for other purposes than those | those of Messrs. International Harvester Company, 
abeosy referred to, including the balancing of|of Great Britain, Limited, already described, 
engines. \the firm are showing the self-lift tractor mower 
_We noticed only one exhibit relating to hydraulics, | illustrated in Fig. 8, page 6. This is a recently 
viz., that of Mr. A. Linford, who showed a working | introduced McCormick model, and is an entirely 
model of a Venturi flume provided with an auto-| one-man outfit, the tractor operator being easily 
matic regulating valve and also an actual recorder | able to control the trailer mower. The cutter bar 
for measuring the discharge through a Venturi! can be lifted by means of a cord operated from 
flume ‘under both “free” and “drowned” flow | the driver's seat, making it unnecessary to reach 
conditions. This recorder was illustrated and | over for the lifting levers. The bar is shown lifted 





described in Enc aie . - : : ; 
— ribed in ENGINEERING, vol. exl, page 634 (1935). | to clear an obstacle in the illustration. The power 
€ automatic regulating valve is intended prima- | to drive the cutting mechanism is derived from the 


machine follows the well-known McCormick design, 
with enclosed gears running in an oil-bath. The 
bearings for the crankshaft and main axles are 
automatically lubricated from the oil in the gearbox. 
The axle is in two parts, the wheels are keyed to 
the axles, and the pawls and ratchets are located 
inside the gearbox, and therefore are also auto- 
matically lubricated. The practice of keying the 
wheels on the axles overcomes any tendency for 
hub wear to result in loose wheels. The axles are 
carried on roller bearings, and the pitman box is 
fitted with a ball bearing and large grease chamber, 
one filling lasting an entire season. Extra wide and 
heavy wheels are used to ensure proper traction 
under all conditions of cutting. The trip rope, 
already referred to, actuates the raising and lowering 
mechanism on the gearbox, this mechanism being 
also lubricated from the oil bath. The tilting lever 
for the cutter bar is mounted on the front end of the 
stub tongue within easy reach of the tractor operator, 
so that he has control at all times of the tilt of the 
bar. The short tongue for hitching to the tractor is 
of hollow steel construction and is practically 
unbreakable. Between this tongue and the tractor 
draw bar there is a spring release hitch which 
immediately uncouples the tractor from the mower 
should a foreign body, such as a large stone or 
tree stump, be encountered. The mower is not pulled 
by the short tongue, but by the spring release hitch 
through a connection to the draught bracket 
pivotally mounted on the short tongue. A further 
connection from the draught bracket vo the hinge 
of the cutter bar imparts the draught to the latter. 
The machine can be supplied with either a 6 ft. or 
a 7 ft. bar. 

We have described a number of the rollers manu- 
factured by Messrs. Aveling-Barford, Limited, of 
Grantham, but have not hitherto dealt with one of 
the latest additions to their range, exhibited at the 
Show, and illustrated in Fig. 9, page 6. This 
roller conforms in general design to the firm’s A 
series of petrol-driven models, built in weights from 
2} tons to 3 tons. It is designed for footpath con- 
struction and maintenance and for general light road 
work and grass rolling. The engine is a two-cylinder 
airless-injection unit, operating on the four-stroke 
cycle, and developing 13} brake horse-power at a 
governed speed of 1,100 r.p.m. The lubrication 
for the main bearings and crank pins is by force 
feed pump, located in the engine sump and driven 
by chain. The engine is cooled on the thermo- 
syphon system, the radiator fan being chain driven. 
Fuel and air filters are fitted. No auxiliary devices 
are required for starting, the latter being effected 
by a handle engaging directly with the crankshaft 
in the usual way. The fuel consumption is stated 
to be extremely low, averaging 1 gallon to 1} gallons 
for a full working day. All the working parts of the 
engine are entirely enclosed and dust proof, but all 
parts are easily accessible for inspection. The 
transmission is by spur and bevel gearing with final 
drive by roller chain. The gears are of high-grade 
steel with machine-cut teeth, the change-speed and 
reverse gearing being totally enclosed and running 
in oil. Two clutches are provided, one for each 
direction of travel, the control being by a single 
hand lever, which is moved in the direction corre- 
sponding to the motion required. The final drive 
chain is of the hardened-steel roller type, and is 
protected by sheet-metal guards. A device for 
adjusting the tension is provided. The differential 
bevel wheels and pinions are of cast steel and totally 
enclosed. The differential is provided with a 
locking pin. 

The main frame of the roller is built up from 
channel-steel sections with steel side plates. An 
underslung fore-carriage isemployed, as shown in the 
illustration, the carriage carrying the axle bearings 
and steering fork being pivoted at front and rear. In 
conjunction with the vertical pivot pin, this arrange- 
ment constitutes a complete universal joint which 
allows full steering lock without lifting the roll, 
and facilitates easy steering over rough surfaces. 
The steering fork is a mild-steel forging, and the 
main axle is of steel, mounted in renewable gun- 
metal bushes. The steering is irreversible, the hand- 
wheel operating a push-pull rod to the steering 
head through a worm and nut mechanism with a 





rily for use in sewage-purification plants to divert | wheels of the mower itself, so that the machine can 
he storm water from the treatment plant over a| 


be drawn by any make of tractor. The frame of the 


square thread. There are two brakes, the first 
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being foot-operated and of the internal-expanding 
type operating on the transmission, and the second 
hand operated and acting on a drum mounted on the 
rear axle. Lubrication of the roller bearings is by 
grease gun. Adjustable scrapers are fitted to the 
front and back of all rolls. Two speeds are provided, 
of approximately 13 m.p.h. and 3§ m.p.h., for both 
forward and reverse. A special draw-bar can be 
provided to haul a triple mower. The overall length 
of the roller is 10 ft. 7} in., the height is 8 ft. 6 in.. 
and the rolling width is 4 ft. unless required for grass 
rolling, when the width over the rear rolls is 6 ft. 


When dealing with the exhibits at the last Show 
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at Newcastle, we gave a description of a 72-h.p. 
airless-injection engine shown by Messrs. John 
Fowler and Company (Leeds), Limited, Leeds 


This engine was a new Fowler-Sanders model of a 
type which was to be subsequently fitted to all the 
firm’s heavy-oil products, and we stated at the 
time that full particulars of the head were not then 
available. Messrs. Fowler are exhibiting a full range 
of these engines at Bristol, comprising 20, 30, 40, 
60, and 180 h.p. models, and we have selected the 
four-cylinder 40-h.p. model jor illustration. This 
engine is shown in Fig. 10, on the opposite page. 
Dealing first with the head, of which full particulars 
can now be given, the combustion chamber is the 
invention of the firm’s chief engineer, Mr. A. F. 
Sanders, and is characterised as being of the “ two- 
way swirl” type. The arrangement is claimed 
to produce a high degree of turbulence, resulting 
in perfect combustion throughout the speed and load 
range, thus giving maximum efficiency and a clean 
exhaust. Starting from cold is stated to be very 
easy, even in severe wintry weather, and no auxiliary 
device, other than the decompression gear fitted, 
is necessary. In the smaller sizes, starting can be 
readily effected by hand. The principle of the head 
can most readily be followed by reference to the 
diagrammatic sketches reproduced in Figs 11 and 
12, on the same page. In Fig. 11, the piston is as 
sumed to be moving upwards at the beginning of the 
compression stroke. As the air in the cylinder is 
displaced by the piston, it flows upwards, through 
the large opening between the main and ante 
chambers, into the latter, which is dome-shaped. 
The shape of the chamber causes the air to swirl 
in an anti-clockwise direction, as indicated by the 
arrows. When the piston approaches the top of the 
stroke, as shown in Fig. 12, an opposed whirl will 
be set up, as again indicated by the arrows, due 
to the piston displacing the air in a sideways direc 
tion. The of fuel injection 
timed to occur just before the position shown in 
Fig. 12, and it is stated that the two-way swirl 
causes very rapid and thorough mixing of the air 
and fuel. The injectors are of the single large-hole 
type, and the fuel is injected at a moderate pressure. 
The general construction of the engine was dealt 
with when describing the 72-h.p. model in Enot- 
NEERING, vol. cxl, page 33 (1935). The 40-h.p. | 
model develops its rated power at 1,100 r.p.m., and | 
as shown in Fig. 10, the radiator is mounted to form | Coventry. This machine eliminates the system of The machine is normally mounted on three wheels 
one unit with the engine. A somewhat unusual rationing foodstuffs by bulk. which is liable to lead to | with solid-rubber tvres, with the front wheel of 
feature is that the starting handle shaft for hand | errors owing to the great variations between bulk and | the castor type, as shown in the illustration, but iron 
starting is mounted across the base of the radiator | weight. Accurate rationing by weight is assured with- | brackets can be fixed to the food container to make 
at right-angles to the engine axis, so that the | out anv necessity for skill on the part of the opera-| it adaptable to any form of runway. A frame is 
starting handle is at the side. The neat arrange-| tor the machine being practically foolproof. It is| fixed beneath the weight dial for a ration card 
ment of the engine will be evident from the tigure, designed specially for the rationing of concentrates | giving the name of the various animals and their 
and the accessibility of the fuel filter, circulating ; The card is covered by a sliding celluloid 
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Fic. 9. 2}$-3 Ton Heavy-O1 ROLLER; Messrs. AVELING-BaRFoRD, 





for dairy cows, pigs, or any dry-fed animals, and | rations. 


sted and filler openings may be particularly | incorporates a convenient feed truck with weighing | protector, and enables the operator to see at a 

noted. , -_ iT . ; = 

. apparatus of the spring-balance type. The main} glance the weight of food required. The overall 
In addition to the Fowler-Sanders engines, | food compartment has a capacity for approximately | length of the machine is 5 ft., the overall width is 


6 ft. 11 in., and the height is 3 ft., the latter being 
a convenient height for filling the container from 
|the food heap with a shovel. A box for medicines 
| and so on is fixed at the left-hand end of the machine, 
|as shown in Fig. 13. 

A new exhibit, also shown on the stand of Messrs 


Messrs. Fowler are showing a range of Diesel gyro-| 4 ewt. of average compound cake, and as shown in 
tillers, three Diesel crawler tractors, two-way self- | the illustration, an extra feed container is formed by 
lift tractor ploughs, and a tyne tractor cultivator. a division in the bin. This enables a larger quantity 
Examples of the gyrotillers and crawler tractors | of feed to be carried. or a different feed for high- 
have been previously described in our columns. | yielding cows, as for summer feeding. The division 
The Fowler-Crawford self-lift tractor ploughs are|js held in place by four bolts, so that it can be | 








entirely new machines for working in either direction. | removed, if desired, to form a single compartment. 
They are fitted with right- and left-hand bodies and | The weigh-box, clearly visible in the illustration below 
mouldboards, with the result that all the ploughing | the hopper on the left, is filled through the hopper 
lays one way, thus leaving the field free from open | by means of a bowl or scoop, and the weight of the 
furrows, the following operations thereby being | food is instantly registered on the graduated dial 
carried out with greater ease, a feature of particular | by a movable indicator working from the spring 
importance when deep ploughing is the practice. balance of the weigh-box. The weigh-box is then 

The Taylor Feedright weighing and rationing | removed by the operator and carried by the handle 
machine, illustrated in Fig. 13, on the opposite page, | provided to be emptied into the manger. The food 
Alfred Herbert, Limited, | can easily be measured to within 4 oz. 


is being shown bv Mesars 





Alfred Herbert, Limited, is the Denny combined grass- 
|rejuvenating and cultivating spring-tine harrow. 
| illustrated in Fig. 14, on the opposite page. When 
| used in conjunction with the Denny grass-rejuvenat- 
|ing point, illustrated in Fig. 15 on the same page, 
| and with specially heavy crimped tines, the harrows 
}are stated to be particularly effective for aerating 

and freshening grassland. In addition, if fitted 
|with cultivating points instead of the Denny 

point, they are very suitable for preparing land for 
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Fre. 15. ResuvenaTInG Tine Pornt. 


crops. The harrows have angle-steel frames and 
flat steel cross bars. The tines are exceptionally 
strong, and are held firmly in position on the cross 
bars by malleable clips. An important feature of 
the design is that the tines are uniformly spaced, 
so that the turf is cut at equal distances apart in 
grass renovation. The spring tines automatically 
keep clean continuously, the rubbish collected being 
left evenly on the surface. Provision is made for 
easy regulation of the working depth. The chief 
feature of the rejuvenating tine point, illustrated 
in Fig, 15, is that it incorporates both a knife cutter 
and skimming wing. By the action of the knife 
portion, the roots of the turf are pruned, while at 
the same time the skimming device raises the 
unwanted or dead material to the surface. In this 
way, a more effective aperture is left in the turf, 
which is gashed regularly and opened up to permit 
a thorough penetration of the dressings in a manner 
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Fie. 14. Grass-ReguvenaTiInc Harrow; Messrs. ALFRED HERBERT, LIMITED. 


| which cannot be effected with plain-type knives. 
The point can be fitted to any spring-tine harrow 
or cultivator, in addition to the Denny harrow 
described. If exceptionally severe harrowing is 
required, the point can be mounted by means of 
a malleable socket in such a manner that two points 
are attached to each tine. The tine points are 
made from specially hardened steel to ensure 
durability. 

A compact self-contained power unit for indus- 
trial purposes, adaptable for mounting in the 
framework of the machine which it is required to 
drive, is shown by Messrs. R. A. Lister and Company, 
Limited, Dursley, Gloucestershire. The basis of the 
unit, which is illustrated in Fig. 16, page 8, is a 
Lister twin-cylinder petrol engine having an output 
of 5} to 12 brake horse-power over a speed range 
of 700 r.p.m. to 1,500 r.p.m. The engine is fitted 
with a stout sheet-metal housing as shown, a self- 
contained fan-cooled radiator, 2-to-1 reduction 
gearing, speed-control gear, and hand-operated 
clutch. The power can be obtained either directly 
from the crankshaft at the range of speeds already 
mentioned, or from the low-speed shaft, giving a 
speed range from 350 r.p.m. to 750 r.p.m. The 
engine operates on the four-stroke cycle, and has 
a cylinder bore of 3$ in. and a piston stroke of 
44 in. The valves are of the side-by-side type, the 
camshaft being driven through helical gearing. The 
two cylinders are cast en bloc, with a detachable 





| crankcase. The sump is detachable, thus exposing 


head, and form one piece with the upper half of the 


the working parts for examination. Ignition is by 
high-tension magneto, the latter being mounted on 
the opposite side of the engine from that shown in the 
illustration, and driven through a flexible coupling. 
The lubricating oil is circulated by a plunger-type 
pump submerged in the oil sump and operated 
directly from the camshaft. The oil is fed to the 
main crankshaft and camshaft bearings, and thence 
to a trough under the connecting rods, from which 
the pistons, big-end bearings, and other moving 
parts are lubricated by splash. A governor of the 
centrifugal type can be fitted giving a normal speed 
variation of 5 per cent., or alternatively, the engine 
can be arranged for variable speed control by hand 
throttle or otherwise. The radiator is mounted in 
the housing and arranged for thermo-syphon circu- 
lation. The fan is of the four-bladed type, running 
on ball bearings, and driven by an adjustable belt 
from the crankshaft. The radiator normally fitted 
is suitable for long periods of continuous running 
under ordinary conditions, but a deeper film block 
can be supplied if the climatic or load conditions 
are exceptionally severe. The gears in the reduc- 
tion box are of the double-helical type, machine- 
cut’ from high-tensile nickel-chrome steel. The 
slow-speed shaft runs in the opposite direction to 
the crankshaft, and is supported at its outer end by 
a large ball bearing. An air filter can be supplied 
if required for working in a dusty atmosphere. 

In hotels or country houses where the amount 
of electricity consumed during part of the week is 








small but the consumption is much heavier at week- 
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Fie. 16. Secr-Contatnep Power Untrr; Messrs. 
R. A. Laster anp Company, Lowirep. 
ends, the installation of two automatic floating 


battery type generating sets to operate in parallel, 
is often an advantage. A combination set of this 
type exhibited by Messrs. Petters, Limited, | 
Westland Works, Yeovil, and is illustrated in Fig. 17, 
on this page. Each of the two sets is of 2 kW, and is 
similar to the set described in ENGINEERING, vol. | 
exl, page 7 (1935). It will therefore be sufficient 
to describe the method of operation. Light loads 
are carried by the battery, and when the demand for 
current is increased beyond a certain point, one 
of the generating sets starts up, taking over the load 
from the battery, which, on moderate loads, is 
simultaneously recharged. When the demand for 
current falls to a given point, the generating set 
stops. The starting and stopping of the generating 
set is automatically controlled by the demand for 
current. The automatic control is carried out by 
a master relay which is wired in series with the 
load. When the demand for current reaches a certain 
value, this relay closes the starting circuit, and the 
dynamo is motored by the battery. The current 
required for starting the engine is small, as the 
compression is relieved by a decompressor valve, 
which, after a few seconds of motoring, is closed 
by means of the starting controls, the engine | 
immediately firing. When the voltage has reached | 
normal, a transfer relay automatically cuts out the 
starting contactor and cuts in the running contactor. 
The plant continues to run until the load is decreased 
to a point slightly below that at which the engine 
and dynamo were started ; the master relay then 
opens the starting circuit and the engine stops, 
any further small load requirements then being 
taken from the battery. Voltage is regulated by an | 
electrically-controlled governor which adjusts the 
speed of the engine proportionally to load require- 
A safety cut-out device is fitted to prevent 

motoring " continuing for more than about half a 
minute, to safeguard the battery, should the engine 
run short of fuel. Where the load is beyond the 
capacity of one set, or is of an exceptionally variable 
nature, the second set comes into operation and 
works in parallel with the other. The necessary 
switchgear may either be placed between two stan- 
dard switchboards con‘rolling the sets, as shown 
in Fig. 17, or incorporated on a combined control 
panel. The starting of the second set is controlled 
by a main current relay fitted with atime lag. The 
advantage of the time lag is that if the overload 
on the first set is of a transient nature, such as when 
starting up a small motor where the starting current 
may easily be treble the running current, the second 
set is not started up unnecessarily. If the overload 
remains, & contactor is automatically closed which | 
starts the second set. This is arranged to run up to 
speed and is automatically paralleled, thus sharing | 
the load. Further current demands up to the full | 
output of both sets are catered for by electric 
overnors which accelerate the engines so that the | 
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Fig. 17. 
electrical output keeps pace with the increasing 
demand. As the load decreases, the second set 
stops as soon as load requirements come within 
the capacity of one set, which continues to work 
automatically. 

Should the first set fail to start, the second set 
comes into operation, and an alarm bell, which 
can be mounted where convenient, gives warning 
of this. The alarm also operates should the second 
set fail to come into operation to assist the first 
set when overloaded. Should any fault develop 
during the running period of the first set, the second 
set is automatically started up and the alarm rung. 
A second battery in unnecessary, as the original 
battery is not required to carry any heavier current 
than before. Although both sets operate from a 
common battery it is impossible for them both to 
start simultaneously, thus avoiding a heavy drain 
on the battery. Change-over switches enable the 
order of starting to be altered to equalise the amount 
of running on each set. 

(To be continued.) 








THE BRITISH CHEMICAL PLANT 
EXHIBITION. 
(Continued from vol. exli, page 704.) 

An improved form of the Feld gas washer was 
shown by Messrs. Henry Balfour and Company, 
Limited, Durie Foundry, Leven, Fife, or rather, a 
portion of it, the complete washer being, of course, 
inadmissible. A section of the washer is shown in 
Fig. 8, on the opposite page. Generally, the Feld 
washer is used either in the purification of gas, the 
recovery of products such as ammonia, benzole, sol- 
vents, and so forth, from low-temperature gas, dust- 
extraction from blast-furnace and generator gas, &c. 
It consists of a vertical cylindrical tower through the 
centre of which runs a shaft a rotated by a motor 
and reduction gear at the top. The shaft passes 
through a series of trays 6 and attached to it is a 
corresponding number of groups of inverted cones c, 
the lower edges of which lie below the level of the 
upturned edges of the tray, it being understood that 
the edge immediately surrounding the shaft is as 
deep as the outer edge, Above each tray is an 
inverted conical shelf attached to the casing. 
The washing liquid, the nature of which depends 
upon the process for which the plant is used, 
is introduced above three or four of the upper 


|shelves by the nozzles shown on the right and 


runs down it into the tray below, from which it 








SeLr-PARALLELING LIGHTING Sets ; 


Messrs. Petters, Limirep. 


overflows and thus descends in cascade fashion to 
the bottom of the tower, at which point it is 
drawn off. The trays are always full of the liquid 
and the lower edges of the cones ¢ are therefore 
submerged. The speed of the cones is such that 
the liquid travels upwards through the annular 
spaces between them under centrifugal action 
and is then flung outwards in parallel discs of 
fine spray against the fixed cones d. From these 
cones it flows downwards along with the incoming 
fluid to fall back into the tray. The gas enters 
at the bottom and in its ascent to the outlet at the 
top must pass through the horizontal discs of spray 
and the vertical screens formed by the drip back 
to the tanks. The spray is finely distributed 
owing to the serrations formed on the top edges 
of all the cones except the outer one, which has its 
upper part perforated. When the duty imposed 
on the liquid is one of absorption, heat is usually 
generated in it, and, in order to render the tempera- 
ture controllable each tray and fixed ring is pro- 
| vided with a circulating cooling coil. These are 
| connected by the stand pipes at the left and each 
|unit can be separately controlled so that the tem- 
| perature at any point within the washer can be 
|adjusted as required. The gas inlet and outlet 
pipes are connected to a common four-way valve 
controlling the direction of flow. A view of this 
valve is given in Fig. 9. The washer is stated 
to give a high degree of washing efficiency, to be 
steady in operation though flexible for varying 
loads and to have low upkeep costs. The loss of gas 
pressure through the washer is small. 

In another exhibit by Messrs. Balfour, the scale 
of the apparatus again prohibits complete demon- 
stration. This exhibit is a plant for the complete 
gasification of coal and consists of a distillation 
retort and a water-gas generator combined in one 
unit. The arrangement of the plant is shown 
diagrammatically in Fig. 12, on the opposite 
page, and heat balance diagrams are given in 
Figs. 10 and 11. Referring to Fig. 12, the generator 
shaft is shown at a. The coal is fed in at the 
top and passes through a distillation retort b. It 
settles down under its own weight and by the time 
it reaches the bottom of the shaft is converted into 
a highly-reactive semi-coke. Air is passed through 





the generator for approximately two minutes and 
heats up the coke bed, the gases formed during this 
period passing round the distillation retort and 
through the channel which divides it into two 
or more sections. 





These blow gases then pass along 
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EXHIBITS AT THE BRITISH CHEMICAL PLANT EXHIBITION. 
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Messrs. HENRY BALFouR AND CoMPANy, LIMITED. 


Fig. 12. 
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a main through the carburettor c, and the super- 
heater d to the waste-heat boiler e. After the blow 
period of about 2 minutes, the air supply is cut off 
and steam is passed from the waste-heat boiler 
through the superheater to the bottom of the 
generator by way of the pipe f. Here, as the 
steam meets the hot coke, blue water gas is formed 
and passes up through the inside of the distillation 
retort carrying away with it the coal-gas distillate 
from the coal bed at the top. The mixed gas 
resulting then passes through the carburettor, in 
which the tar vapours are cracked, to the washer g. 
After leaving the washer the gases are led, by way 
of the pipe h, to a cooler, and any further gas- 
purification plant that may be considered necessary. 
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Warter-Gas PLant; Messrs. Henry BALrour anp Company, LIMITED. 


The gasification run is generally of about 8 minutes 
duration, giving 6 cycles per hour, depending on the 
class of coal used. 

Of the two heat-flow diagrams, Fig. 10 shows the 
performance of the plant without tar cracking. 
The production per ton of coal is 50,000 cub. ft. 
per hour. The calorific value and composition 
of the gas from a typical coal dealt with under these 
conditions are as follows :—Calorific value, 337 
B.Th.U. per cub. ft. ; and composition: CO,, 5-0 per 
cent.; CO, 33-8 per cent.; H,, 48-4 per cent. ; 
CH,, 7-4 per cent.; and N,, 5:4 per cent. It will 
be seen from the diagram that the satisfactory 
gasification and thermal efficiencies of 60 per 





cent. and 77-1 per cent., respectively, are obtained. 





With tar cracking, the gas production and gasifica- 
tion efficiency are both higher, as is also the calorific 
value of the gas, the production being 54,000 cub, ft. 
per hour, and the gasification efficiency being 65-3 
per cent. The thermal efficiency is rather lower, 
being 71-7 per cent., the reason lying mainly in 
the carburettor working. The heat flow with 
tar cracking is shown in Fig. 11. The calorific 
value of the gas in this case is 370 B.Th.U. per cubic 
foot, and the composition is as follows :—CO,, 
2-5 per cent. ; C,H,, 1-3 per cent. ; CO, 35-7 per 
cent.; H,, 48-3 per cent.; CH,, 7-2 per cent. ; 
and N,, 5-0 per cent. These coal water-gas plants 
are stated to be suitable for producing supple- 
mentary gas in gas works; for firing retorts in 








10 


EXHIBITS AT 


THE 


ENGINEERING. 











(JULY 3, 1936. 


BRITISH CHEMICAL PLANT EXHIBITION. 
































ACID 
LIMITED. 


. STONEWARE 


gasworks; to balance coke production, as coke, | 
or a mixture of it with coal, can be used equally 


well in the generator; and to produce gas for 
chemical works, 

The exhibit of Messrs. Hathernware, Limited, 
Hathern Station Works, near Loughborough, 


Leicestershire, consisted of a display of chemical 
stoneware for of more interest 
perhaps to the industrial chemist than to the engineer, 
but two pumps for dealing with acids or other corro- 
sive fluids, or for handling liquids that might suffer 
discoloration contamination by contact with 
metal, make a more direct appeal. One of these 
pumps, illustrated in Fig. 13, above, has all its 
parts in contact with the pumped liquid constructed 
As this pump has an open-blade 
1,450 r.p.m., the 
The body and 


various processes 


of stoneware. 
stoneware impeller running at 
quality of this material is evident. 
cover of the pumps are of stoneware, although in 
the illustration they resemble an iron casting. The 
impeller is situated in the rectangular part to the 
right. The horizontal the suction inlet, 
| in, in diameter, and a similar vertical boss for the 
delivery inlet, } in. in diameter, is situated on the 
opposite side. It will noted that the pipe 
connections are held in place by external stirrups. 
The cover is directly bolted on, the studs being 
protected. The neck of the impeller is ground 
and projects into the cylindrical portion of the 
pump. This the driving shaft 
which is carried in ball thrust bearings mounted 
in a cast-iron housing. The pump gland is situated 
on the impeller neck and is of the Gwynne patent 
type, that is, it has a stuffing box which is volute 
in cross section. The packing is of loose material 
kept tight by means of an adjustable block at the 
open end of the volute. When the pump is running 
the gland is, of course, under vacuum and the liquid 
is drained from the pump when it is not being used. 
When the pump is directly-driven electrically, a 
0-4-b.h.p. motor is required, the delivery at 1,450 
r.p.m, being about 9-5 gall. per minute under a 
total head of 9 ft. 6 in. Another pump exhibited 
for handling similar liquid has a stoneware impeller, 
but the body, cover, &c., is of cast iron with an acid- 
resisting stoneware lining. This type of pump is 
made with connections up to 3 in. in diameter and 
is capable of delivering 400 gall. per minute at a 
speed of 1,450 r.p.m. against a total head of 55 ft. 

Of the other firms showing industrial chemical 
stoneware, Messrs. Doulton and Company, Limited, 
28, High-street, Lambeth, London, S.E.1, have an 
exhibit including an item of particular engineering 
interest. This is a large conical perforated drum 
for the pickling of light castings. The interior of 
the drum is provided with a deep projecting helical 
tin. The large end contains an opening through 
which the castings are introduced, and as the drum 
is rotated in a bath of diluted acid they are tumbled 
about in the acid inside the drum and automatically 
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discharged at the small end to a washing bath. 
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SKIMMING CENTRIFUGAL CLARIFIER; Messrs. THOMAS 


BROADBENT AND Sons, LIMITED. 


The small end is formed 
with a ribbed flange for 
the attachment of a dis- 
charge pipe, and the body 
of the drum, which is about 
4 ft. in diameter at the 
large end by about 5 ft. 6 in. 
long, is provided with roller 
tracks. The drum is formed 
of a single piece and resem- 
bles a well-made metal cast- 
ing, except, of course, in 
colour. Messrs. George 
Skey and Company, Limi- 
ted, Wilnecote Works, 
Tamworth, also had a com 
prehensive display of chemi- 
cal stoneware, their stone- 
ware, pipes, in particular, 
in lengths up to 12 ft., 
being examples of well- 
finished work. 

Messrs. Thomas Broadbent and Sons, Limited, 
Central Ironworks, Huddersfield, demonstrated a 
new type of centrifugal machine for precipitating 
fine solids held in suspension by a liquid. This 
machine, the makers claim, possesses advantages 
over filtration, settlement, &c., in such processes 
as the precipitation of china clay, chrome tanning 
liquor, yeast sediments and so forth, by reason of 
its rapidity and economy of action, the separation 
of materials of this nature generally proving not 
commercially practicable by slower methods. A 
cross section of the machine is given in Fig. 14, 
on this page. It is electrically-driven by a direct- 
coupled alternating-current motor. This is shown 
at a and is of the flanged type, the flange lying 
between the bottom casting of the machine casing 
and a casting carrying the upper bearing of the 
motor spindle. The whole machine is suspended 
from three brackets bolted to the foundation by 
means of the ball-ended rods 6. The upper portion 
of the casing is of mild-steel plate. It is partly 
covered in and has a spout outlet for draining away 
any splashed liquid. The bowl c is constructed of 
suitable material for the liquid under treatment 
and consists of a cylindrical light shell which is not 
perforated and a central conical casting keyed to 
the motor spindle. On the underside of the central 
casting is a cylindrical brake drum embraced by a 
contracting ‘ Ferodo” brake actuated by a lever 
carried on the casing. Projecting inwardly from the 
bowl wall are a number of baffle plates e. The motor 
spindle is carried in roller bearings at the top and 
in roller bearings and ball thrust bearings at the 
bottom. 

The liquor or slurry is fed into the bowl, either 
by the permanent pipe shown at the left or by a 
hose, while the machine is running at a speed of 
950 r.p.m. The supply is cut off when the liquid 
has almost reached the rim of the bowl. The solids 


Fra. 15. 

















(55.6) 
CorRRUGATED EMmuLsiFyInG MILL; 
Cottor MILs, LimITEp. 


MEssRS. PREMIER 


in the liquid are deposited by centrifugal force on 
the wall of the bowl, and the clarified liquid 
assumes the usual paraboloid form modified, how- 
ever, by the conical centre. The liquid is extracted 
by an adjustable pipe on the right having a knife- 
edge nozzle, the force due to centrifugal action being 
sufficient to deliver the liquid to a storage vat 
situated 6 ft. to 8 ft. above the machine. Allter- 
natively, if the clarified liquid has no commercial 
value, it can be run into a drain. The process of 
filling and emptying is repeated until a solid cake 
is formed round the bowl wall when the machine is 
stopped and the cake is removed. This is always 
of uniform specific gravity and itself acts as a 
filtering medium, the clarified liquid being drawn 
off at a point close up against the wall, that is, from 
the back of the cake. The machine illustrated is 
the largest of the three sizes made, and has a bow! 
48 in. in diameter by 16 in. deep, the net capacity 
below the lip being 7-3 cub. ft. The output of the 
machine varies with the material being treated, and 
ranges between 80 gallons and 250 gallons per hour. 
The power required is 4 h.p. when running, but the 
starting horse-power will be higher. The bowl will 
accelerate to full speed in about 80 seconds, and can 
be brought to rest by the brake in about 40 seconds. 

Messrs. Watson, Laidlaw and Company, Limited, 
98, Laidlaw-street, Glasgow, exhibited a 36-in. 
belt-driven centrifugal machine, the bowl of which 
is suspended by its shaft from a curved cantilever 


column. Baskets made entirely of Monel metal 
or of a special non-corrosive metal were also 
shown. 

Emulsification and colloidal dispersion now 


employed in so many widely-differing industries 
was illustrated by an improved form of mill, the 
“Premier Corrugated Mill,” shown by Messrs. 
Premier Colloid Mills, Limited, Prince Regents 
Wharf, Silvertown, London, E.16. A section of 
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Fie. 16. Srarnutess-Stren Heat ExcHancer; 
Messrs. THE ALUMINIUM PLANT AND VESSEL 


Company, LIMITED. 


one of the smaller mills shown is given in Fig. 15, 
page 10. This machine is of the belt-driven 
type, the cylindrical portion to the right of the 
illustration being the journal and thrust bearing 
assembly for the shaft, which rotates at a speed of 
some 9,000 r.p.m. The mill proper is formed by a 
disc, having annular corrugations with straight in- 
clined sides, integral with the shaft and an outer 
cover with matching corrugations bolted to an inner 
cover and to a facing on the bearing casting. In the 
machine illustrated, the rotor, shaft and covers 
are made of stainless steel. The material to 
be treated is fed in at the centre of the cover by 
means of a funnel and pipe, and, after passing 
through the space between the outer cover and 
rotor is discharged through a branch on the cover not 
seen in the drawing. The branch is fitted with a 
regulating cock by means of which the pressure 
in the mill can be adjusted as desired up to a maxi- 
mum of 30 Ib. per square inch, The angles of the 
faces of the corrugations are so proportioned that 
the cross-sectional area of the space between the 
rotor and cover at the periphery can be made equal 
to or less than the cross-sectional area of the space 
at the central point of entry. This arrangement 
enables the space between the two parts to be kept 
full of material under pressure. The hydraulic 
forces become automatically progressive in action 
and greater disruptive forces are available than in 
the plain mill. The corrugated mill is made in 
several sizes with capacities up to 1,800 gallons 
per hour. 

The exhibit of Messrs. The Aluminium Plant and 
Vessel Company, Limited, Point Pleasant, Wands- 
worth, London, 8.W.18, was not, as might be 
supposed from the title of the firm, confined to 
plant constructed of aluminium. There were 
examples of work in nickel, Monel metal, stainless 
alloys, gunmetal, copper and the firm’s aluminium- 
silicon alloy, Alpax. Of the nickel work, there was 
an interesting synthetic-resin still fitted with 
reflux and vapour condensers and suitable for 
experimental work under a vacuum. Perhaps 
the newest exhibit was the heat exchanger shown 
in Fig. 16, above. This is provided with stainless- 
steel plates so that it is suitable for a wide range of 
applications. An illustrated account of a plate 
heat exchanger made by this firm was given in 
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Fre. 17. Motror-Driven MIxineG STILL ; 
Messrs. CANNON Iron FounpDRIEs, LIMITED. 


ENGINEERING, vol. cxxxii, page 74 (1931), to which 
reference can be made for the principles of operation. 
There is, however, considerable advance in con- 
struction in the present apparatus. The frame 
consists of two columns connected by horizontal 
stays at the top and bottom. The column to the 
left forms one of the pressure plates for the leaf 
assembly, the other plate being suspended on ball 
bearings from the top stay rod and being forced 
up to the assembly by means of nuts, working on 
ball thrust washers, on the leaf carrying bars. 
The exchanger is very flexible and can be built up 
to suit any practicable duty by a suitable arrange- 
ment and number of leaves. The liquids move in 
counter flow and as the direction of flow is reversed 
at the end of each plate the resultant turbulence 
proves of great value. The exchanger is stated to 
be easy to operate and maintain, taking only half 
a minute to open it up and one to two minutes to 
clean each plate when it has been operating under 
normal duty. 

A new machine seen on the stand of Messrs. 
Cannon Iron Foundries, Limited, Deepfields, near 
Bilston, Staffs., is the steam-jacketed still with a 
motor-driven agitator shown in Fig. 17, on this page. 
This has a nominal capacity of 25 gallons and a full 
capacity of 29 gallons. The arrangement of the 
drive is neat and compact, the gland, reduction 
gear, &c., accessible, and all the facings on the cover 
are clear. The gear gives a speed reduction of 
from 1,500 r.p.m. to 30 r.p.m., the latter being the 
speed of the agitator. The body is mounted on 
pillar legs and has a central outlet. The domical 
cover has a central opening which is provided with 
a sight glass, the flow of material being illuminated 
by an electric light directly opposite this. A thermo- 
meter pocket and a vapour outlet with a tapered 
arm are provided. A small scale synthetic-resin 
plant was also shown, This consists of a steam- 
jacketed autoclave of 5-gallons capacity with an 
agitator driven by fast and loose pulleys and bevel 
gears, The cover is provided with a charging hole, 
pressure gauge, and a vapour outlet connected to a 
reflux condenser. This condenser comprises a nest 
of tubes with a water jacket and control cock, and 
is operated while the material is being digested in 
the autoclave so that there is a regular return of 
certain of the materials to the autoclave itself. 
Plant of this type is normally connected to a 


II 


secondary condenser through which, at a particular 
phase of the operations, the hot moist vapours are 
drawn over by a vacuum pump and deposited in 
a receiver. 

Messrs. T. and C. Clark and Company, Limited, 
Shakespeare Foundry, Wolverhampton, also showed 
a steam-jacketed cast-iron still, fitted with a water- 
jacketed fractionating column and a cast-iron 
steam-jacketed mixer protected by acid-resisting 
enamel. This machine is fitted with an anchor- 
shaped agitator, the arms of which embrace a 
looped stirrer with independent rotary or “ waltz- 
ing” motion. The latest development shown on 
this stand illustrated the firm’s manufacture of 
glass-lined fabricated steel vessels, such as storage 
vessels, open tanks, troughs and rotating drums. 


| (T'o be continued.) 
} 











THE LATE PROFESSOR W. E. 
DALBY, F.R.S. 


We deeply regret to have to record the death of 
Professor William Ernest Dalby, F.R.S., which occurred 
at Ealing, London, W.5, on Thursday, June 25. Pro- 
fessor Dalby, who ranked among the greatest teachers 
of engineering subjects of his time, had reached the age 
of seventy-three years, having been born on December 
| 21, 1862. He commenced his engineering training at 
| the age of fourteen in the Stratford Works of the old 

Great Eastern Railway, serving under William Adams, 
Massey Bromley, and T. W. Worsdell, the successive 
| locomotive superintendents. During his apprentice- 

ship, in 1883, he -obtained a Whitworth ysemonren 
securing the second place on the list of successful 
candidates. From Stratford he went, in 1884, to 
the Crewe Works of the London and North-Western 

Railway, where he acted as chief assistant to Mr. H. 
Bridgewater, of the Permanent Way Department, 
occupying this position until 1891. While at Crewe 
he graduated as B.Sc. in the University of London. 
Altogether he was associated with railway work for 
some fifteen years, spending about six years of the 
time in the shops, and thus acquiring that sound 
knowledge of the practical side of engineering which 
was a notable characteristic of his subsequent career.as 
a teacher. 

This career may be said to have commenced in 
1891, when he was appointed to assist Sir Alfred Ewing 
in the development of an Engineering Department 
at Cambridge University. He was engaged in this 
capacity for about six years, and the value of his work 
was recognised by the University by granting him the 
M.A. degree, honoris causa, in 1894. He left Cambridge 
in 1896 to take up the Professorship of Mechanical 
Engineering and Applied Mathematics at the City and 
Guilds Technical College at Finsbury in succession to 
Professor Perry. He held this position until 1904, 
when he was appointed to the London University 
Professorship of Civil and Mechanical Engineering at 
the Central Technical College (afterwards the City and 
juilds Engineering College) in succession to Professor 
Unwin. He held the Chair until his retirement in 
1931, when he was made Emeritus Professor of Bngin- 
eering. He was Dean of the College from 1906 to 
1931. 

His long connection with the Institution of Civil 
Engineers commenced in 1894, when he was elected 
an associate member. He became a full member in 
1898, was elected to the Council in 1925, and in 1933 
was elected vice-president. The honours he received 
from the Institution include the George Stephenson 
Gold Medal in 1906, the Crampton Prize in 1911, and 
the Howard Quinquennial Medal in 1927. He became 
a member of the Institution of Mechanical Engineers in 
1890, and was elected to the Council in 1919. In 1926 
he was elected a vice-president, and was re-elected 
to that office in 1930. At the time of his death he 
held the rank of Past Vice-President. Professor 
Dalby delivered the Thomas Lowe Gray Lecture in 
1928, taking as his subject “ Possible Vibration of 
a Ship’s Hull under the Action of an Unbalanced 
Engine.” He made frequent contributions to the 
proceedings of both the above-mentioned institutions, as 
well as to those of the Institution of Naval Architects, 
of which Institution he was Honorary Vice-President, 
of the Institute of Metals, and the Royal Society, of 
which he was elected a Fellow in 1913. Two well- 
known textbooks will be remembered among his 
works, viz., The Balancing of Engines, issued in 1902, 
and Valves and Valve Gear Mechanisms, published in 1906. 
Other books of which he was the author are Steam 
Power, Power and the Internal-Combustion Engine, and 
The Strength and Structure of Steel and other Metals. 
Of his numerous contributions to our own columns 
we remember particularly his articles on characteristic 
energy diagrams for steam locomotives, which we 
published in 1910. In that year Professor Dalby was 
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President of the Engineering Section of the British | 
Association for the meeting held in Sheffield. His | 


presidential address was entitled ‘‘ British Railways ; | ! 


Some Facts and a Few Problems,” and contained an 
extensive reference to the characteristic energy diagrams 
just mentioned. 

Except that most of it was of a confidential nature, 
much could be written of his work during the Great 
War. In addition to carrying out numerous investiga- 
tions for the War Office, Admiralty and Air Board, he 
was a member of the Board of Inventions and Research, 
acted as consulting engineer to the Admiralty Research 
Laboratory, was secretary to the sectional committee 
on engineering of the War Committee of the Royal 
Society, and was a member of the expert sub-committees 
of both the Petroleum Executive and the Gas-Traction 
Committee. As far as we are aware, he received no 
special recognition for the particularly strenuous and 
valuable work he did during this period. 

Of his more recent work, we may mention that he 
was a member of the Bridge Stress Committee appointed 
by the Department of Scientific and Industrial Research 
in March, 1923, their report being issued in 1929. One | 
of the appendices to the report, dealing with the | 
balancing of engines and its effect on rail pressure, or 
hammer blow, was contributed by Professor Dalby. 
In our necessarily brief account of his life and work, 
we have been only able to refer to a few of the principal 
items that come readily to mind. This work, and 
much that we have omitted, will live after him, but he 
will best be remembered as a lucid lecturer and an | 
excellent teacher, many of whose students have | 
attained positions of eminence in the profession. | 














THE LATE MR. H. F. RUTTER. 


Tue news of the death of Mr. Henry Fillmer Rutter 
at a nursing home on June 11 will be received with 
regret by a wide circle in the profession. Mr. Rutter, 
who was formerly deputy chief engineer to the Metro- 
politan Water Board, was the elder son of the late Mr. 
Henry Lee Rutter and was born on August 3, 1860. 
After attending King’s College, London, and serving 
4 pupilage under Mr. A. J. D. Cameron, he became 
assistant to the late Mr. Thomas Hack, engineer to the 
West Middlesex Waterworks Company, in 1880. In 
the following year he was engaged on the design and | 
construction of a pumping station comprising three 
engines and ten boilers and, on completion of this work, 
undertook the construction of a 7-acre reservoir and 
filters occupying an area of 2 acres. From 
1885 Mr. Rutter was engaged in the laying of 36-in. 
mains, comprising 3 miles from Barnes to Richmond 
and a further 3 miles from Bayswater to Barrow Hill. 
He also constructed a pumping station at Barrow Hill 
and two 2-acre filters. The two years 1886 and 1887 
were spent in building the pumping station at Hampton | 
and in laying 3 miles of 30-in. mains. Shortly after 
completing this work, in May, 1888, Mr. Rutter was 
appointed assistant engineer to the company, the chief | 
engineer at the time being Mr. M. W. Hervey. 

During the succeeding six years, Mr. Rutter’s work 
consisted mainly in the installation of steam pumping | 
engines at Hammersmith and at Hampton, a coal- 
handling plant at Hammersmith, and the lay-out of | 
filters at Barnes. From 1894 to 1896 he was engaged 
on the construction of four subsiding reservoirs at | 
Barn Elms, having a total water area of 98 acres and a 
capacity of 300 million gallons, and furnished with 
$8-in. diameter supply and outlet mains. Mr. Rutter 
was responsible for two iron-lined tunnels under the 
Thames, both of which were driven with the Greathead 
shield. The first was from Barnes to Hammersmith 
and was driven in 1897, and the second, from Isleworth 
to Richmond, was completed in 1899. He was made 
engineer to the West Middlesex Company in 1902, 
and on the formation of the Metropolitan Water Board, 
in 1904, was appointed engineer to the Western District 
of the Board, comprising the areas formerly supplied 
by the West Middlesex, Chelsea, and Grand Junction 
Waterworks Companies. After occupying this position 
for nearly 20 years, Mr. Rutter was appointed deputy 
chief engineer to the Board in 1913, and continued in 
this capacity until his retirement in 1926. A former 
student of the Institution of Civil Engineers, Mr. Rutter 
was elected an associate member on April 6, 1886, 


| reservoirs. 


| Gloucestershire, have provided the generating 


1883 to | 





and was transferred to the rank of member on February 
19, 1901. He was elected a member of the Institution | 
of Mechanical Engineers in 1902, and was for many 
years a member of St. Stephen’s Club, Westminster. — 








Tue Srver Jusmee Hicn-Sreep Train.—On the | 
2nd inst., when the Silver Jubilee express of the London 
and North Eastern Railway passed Hitchin on its north 
ward journey, it achieved what we understand is the | 
world’s endurance record for a steam train, having | 
covered 100,000 miles in a period of nine months. The | 
average speed for the whole distance travelled has been 
67-1 m.p.h., but 86,567 miles have been covered at an 
average speed of 70-4 m.p.h., and 18,283 miles at speeds | 
exceeding 80 m.p.h. 
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CONTRACTS. 
essrs. Sin WILLIAM ARROL AND Company, LiMiTED, 
Victoria-street, London, 8.W.1, have received an 
order from the Buenos Ayres Great Southern Railway 
Company for two 45-ton and two 10-ton overhead electric 
travelling cranes. 


Messrs. THe Trussep Concrete STEEL COMPANY, 
Limirep, Horseferry House, Westminster, London, 
8.W.1, are acting as the reinforeed-concrete engineers for 
the Magherafelt Rural District Council, Co. Londonderry, 
in connection with the construction of reinforced-concrete 
The firm is also acting in a similar capacity 
in connection with the erection of buildings of various 
types in Felixstowe, Liverpool and Cardiff. 

Messrs. Tancyes, Liurrep, Cornwall Works, Bir- 
mingham, have received several orders for their Diesel 
engines, among them being one for a horizontal engine 
‘or a firm in Ceylon and another for a vertical engine 
for a concern in New Zealand. 


M 
3, 


Messrs. Arnsa Craic, Limrrep, Strand-on-the-Green, 
Chiswick, London, W.4, have supplied a 40-h.p. Diesel 
engine for a 10-ton cabin launch, 40 ft. in length, em- 
ployed on forest protection, fire-fighting, and patrol 
work by the Department of Land, Forest Branch, British 
Columbia. 


Messrs. Tue EnGuise Exvecrric Company, Limrrep, 
Stafford, have received an order for six two-car, motor- 
coach, all-steel electric trains for the New Zealand 
Government Railways, to run on suburban systems from 
Wellington to Johnsonville. Each train consists of one 
driving coach and one trailer coach, and will run on a 
system electrified at 1,500-volts direct-current. The 
order also includes the equipment for two high-speed 
modern electric passenger locomotives as an extension 
to the order placed with the firm in December, 1935, for 


a number of similar locomotives. 


Messrs. R. A. Lister anpD Company, Liurrep, Dursley, 
lant for 
the lighting of a show train which is shortly to be 
dispatched from Paddington by the Timber Develop- 
ment Association in order to bring before potential users 
the attractions of wood in its many forms. The train 
comprises two coaches. The lighting plant consists of 
a 14-h.p., two-cylinder Diesel engine, running at a speed 
of 1,000 r.p.m., and driving a generator, having an output 
of 7-5 kW at 110 volts, and also a 52-cell portable 
battery having a capacity of 50 ampere-hours. 
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Electricity. By P. Vieourrux. 
Magnetism. By C. E. Wess. London: 
Son Limited. [Price 20s. net. 
High-Speed Diesel Engines for Automotive, Aeronautical, 
Marine, Railroad and Industrial Use. Second edition. 
By P. M. Hetpr. London: Lliffe and Sons, Limited. 
[Price 22s. 6d. net.] 
Ministry of Transport. 


Principles 
Part I. 


Report of the Committee on Elec- 
tricity Distribution May, 1936. London: H.M. Sta- 
tionery Office. [Price 2s. net.] 

Leitfaden far das Arbeitsstudium. Seelische und Kérper- 
liche Voraussetzungen der menschlichten Betriebsarbeit. 
By Proressor EF. Bramesrecp and Proressor O. 
Grar. Berlin: V.D.1.-Verlag, G.m.b.H. [Price 2-25 
marks. } 

Berechnungsverfahren 
geraden Wellen. By 
Springer. [Price 16 

Materials of Industry 
By 8S. F. Mersereav. 
lishing Company, Limited. 

F.BI. Register of British Manufacturers, 1936-37. 
Edited by Ernest A. Nasa. London: The Federa- 
tion of British Industries. [Price 15s. (United King- 
dom), 10s. (Overseas.) | 

‘The Handy” Hotel Guide, 1936 to 1937. 
Hotel and General Advertising Company, 
[Price 6d.) 

Biicher der Anstrichtechnik. 
des Fachausschusses. Volume I. 
Verlag, G.m.b.H. Verlag 

Price 7-50 marks. ]} 

Heat for Advanced Students. By the late Epwin Epser. 
Revised edition. By N. M. Buigr. London: Mac- 
Millan and Company, Limited. [Price 6s.] 

Engineering Questions and Answers. Volume I. Lon- 

Emmott and Company, Limited. [Price 6s. 
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zur kritischen 
J. J. Howpa. 
80 marks. |] 
Their Distribution and Production. 
London: MeGraw-Hill Pub- 
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London : 
Limited. 


Vortrage in Veranstaltungen 
Berlin: V.D.1.- 
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don : 
net. } 

AirMinistry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1602. Influence of a Uniform 
Jet on the Lift of an Aerofoil. By H. Guaverr. [Price 
ls. net.] No. 1679. Stability of a Monocoque in Com- 
pression. By Dr. J, L. Taytor. [Price éd. net] 
No. 1681. Experiments on a Small-Chord Flap on a 
Clark YH Aerofoil in the Compressed Air Tunnel. By 
D. H. Wreirams and A. F. Brown. [Price 1s. net.] 
No. 1683. Cooling of Aircraft Engines, with Special 
Reference to Ethylene Glycol Radiators Enclosed in 
Ducts. By F. W. Mereprrn. [Price 9d. net.] No. 
1684. Two-Dimensional Flow of Compressible Fluids 
at Sub-Sonic Speeds Past Elliptic Cylinders. By Dr. 
8S. G. Hooxer. [Price le. net.) No. 1686. Flutter 
Experiments on a Model Wing Fitted with a Dead 
Centre Aileron Control. By V. M. Fatxner, W. P. 
Jones and C. Scrvron. [Price ls. net.] No. 1694. 
4 Routine Method of Streasing for Three-Ply Covered 
Fuselages, with Special Reference to Some Mechanical 
Tests on a Particular Fuselage. By H. Davis. [Price 
6d. net.) London: H.M. Stationery Office. 
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TENDERS. 


Ww have received from the Department of Overseas 


| Trade, 35, Old Queen-street, London, 8.W.1, particulars 
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| 
| 
| 
| 





of the undermentioned tenders, the closing dates of which 
are furnished. Details may be obtained on aepiate 
to the ment at the above address, and quoting 
the reference number given in each case. 

Steam Boilers, two, vertical, crogs-tube, of the 100 lb. 
class, for the hospital at Roberts Heights. Union Tender 
and Supplies Board, Pretoria, South Africa ; August 7. 
(T. 30,395.) 

Steam-Raising Plant. Indian 
Simla ; August 4. (T.Y. 30,396.) 

Cast or Spun Iron Pipes, spigot and socket. Bagdad 
District Water Board, Bagdad ; August 4. (T.Y. 30,399.) 

Steel or Asbestos-Cement Piping. Bagdad District 
Water Board, Bagdad ; August 4. (T.Y. 30,400.) 

Supervisory Control Equipment for manual and auto- 
matie traction substations, &c. Victorian Railways 
Commissioners, Melbourne ; November 18. (T. 30,402.) 

Machine Tools, including a power press (pressure 
8 tons to 10 tons), two electric polishing machines, two 
shaping machines, 7 drilling machines, 7 emery grinders, 
6 band-sawing machines, an engraving machine, a hack- 
sawing machine, a milling machine, 15 precision lathes 
(3} in., 4} in., and 6 in.) and a portable electric drill. 
Union Tender and Supplies Board, Pretoria, South 
Africa ; August 7. (T. 30,418.) 


Stores Department, 








PERSONAL. 


Mr. A. H. Law, M.A., M.Inst.C.E., M.I.E.E., is 
relinquishing his position as chief engineer of Messrs. 
The Pnglish Electric Company, Limited, Stafford, in 
September, but remains in the service of the Company as 
consulting engineer. Mr. A. D. Stoan, M.I.E.E., who 
is chief alternating-current designer of the Company, 
will succeed Mr. Law as chief engineer. 


Messrs. NorTHERN ALUMINIUM Company, LIMITED, 
Bush House, Aldwych, London, W.C.2, are about to 
open their new laboratory building at Banbury, which 
has a total floor area of 13,750 sq. ft. A large proportion 
of this is devoted to laboratories and the remainder will 
be used for administration offices. 


Messrs. Jounsons (or GoDALMING), Limirep, Argyle 
House, 29-31, Euston-road, London, N.W.1, have now 
entirely reorganised their business. A new company has 
been formed to concentrate on and specialise in aviation 
equipment. This has been named Messrs. AVIATION 
DEVELOPMENTS, LimITED, and will carry on business at 
the above address, while the old firm will continue to 
trade as Messrs. Johnsons (of Godalming), Limited. 


Mr. W. M. Curnon, 65, Durham-road, Wimbledon, 
S.W.20, has resigned his directorship of Messrs. Massa 
Sparking Plug Company, Limited, and proposes shortly 
to open an office in Lisbon as a manufacturers’ repre- 
sentative. 

Messrs. Butt Morors (Brancn or E. R. anp F 
Turner, Limrrep), Grey Friars Works, Ipswich, have 
appointed Mr. S. E. Cawthra to be in charge of their 
estimating department at Ipswich, Mr. 8. C. Middleton 
to be Midlands representative, and Mr. James Helme to 
be in charge of sales in Yorkshire and the East Midlands. 








LAUNCHES AND TRIAL TRIPS. 


“Royat Unsterman”’ and “ Royat ScorsMan.”’— 
Passenger motorships for the Belfast-Glasgow service ; 
each fitted with two-cycle, single-acting, airless-injection, 
eight-cylinder Harland-B. and W. Diesel engines. Trial 
trips and entry into service, recently. Main dimensions 
of each, 341 ft. 6 in. by 47 ft. 6 in. by 17 ft. 9in. Built 
and engined by Messrs. Harland and Wolff, Limited, 
Belfast, for Messrs. Burns and Laird Lines, Limited, 
Glasgow. 

“ Matva.”’—Twin-screw passenger and cargo motorship 
for service between New Zealand, Australia, and the 
South Sea Islands; two-cycle, single-acting airless- 
injection six-cylinder Sulzer Diesel engines. Trial 
trip, June 15 and 16. Main dimensions, 370 ft. 6 in. 
by 50 ft. 3 in. by 26 ft. 6in. Built by Messrs. R. and W. 
Hawthorn, Leslie and Company, Limited, Hebburn-on- 
Tyne, for Messrs. Union Steam Ship Company of New 
Zealand, Limited, Wellington, N.Z. 

“ Umraui.”"—Twin-screw passenger and cargo liner ; 
triple-expansion engines, each working in conjunction 
with a Bauer-Wach exhaust-steam turbine. Trial trip 
recently. Main dimensions, 468 ft. by 61 ft. 3 in. by 
35 ft. 6in. Built and engined by Messrs. Swan, Hunter, 
and Wigham Richardson, Limited, Neptune Works, 
Walker, Newcastle-upon-Tyne, for Messrs. Bullard, 
King and Company, Limited, London. 

“* Juevom.’’—Single-screw cargo steamer; _ triple- 
expansion engine working in conjunction with a Bauer- 
Wach exhaust-steam turbine. Launch, June 18. Main 
dimensions, 375 ft. by 52 ft. 6 in. by 34 ft. Built and 
engined by Messrs. Barclay, Curle and Company, Limited, 
Whiteinch, Glasgow, for Messrs. James Nourse, Limited, 
London. 

“ Acg.”—Single-screw self-trimming collier; __triple- 
expansion engine supplied by Messrs. The North Eastern 
Marine Engineering Company, Limited, Wallsend 
Launch, June 19. Main dimensions, 392 ft. by 52 ft. 9 in. 
by 28 ft. 3in. Built by Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited, Hebburn-on-Tyne, for 
Messrs. Australian Steamships Proprietary, Limited 


Sydney, N.S.W. 
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NOTES FROM THE SOUTH-WEST. early reduction. Gas coke is in good demand. Quota- 


Carpirr, Wednesday. 

T'he Welsh Coal Trade.—Business proceeded quietly on 
the Welsh steam-coal market last week. Following the 
more settled conditions at the French ports, exporters 
experienced a slight improvement in demand from this 
market, but in some cases shipments were checked by 
the difficulty experienced in obtaining prompt supplies 
of the appropriate classes of coal. Demand from ail the 
other leading foreign markets, however, remained very 
quiet, and collieries were again urgently in need of fresh 
orders to maintain production at the pits. A scheme 
devised by the special sub-committee appointed to 
consider the unsatisfactory state of the Spanish market 
was adopted by the South Wales Coal Exporters’ Associa- 
tion last week. The scheme aims at minimising the risks 
entailed in fulfilling further business in this direction. 
lt is estimated that Spain, now one of South Wales’ 
leading customers, taking an average of over 70,000 tons 
of coal a month, is indebted to this district to the extent 
of about half a million pounds sterling. Payment is still 
outstanding for coal shipped nine months ago, while it 
is not anticipated that under the present conditions pay- 
ment will be made in respect of current shipments for 
12 months. The main point of the scheme is to make all 
quotations for Spain on an f.o.b. South Wales ports basis. 
In the event of an exporter being authorised by a Spanish 
customer to charter a ship to carry coal, he will not be 
liable for any advance of freight or any balance of freight. 
Only @ small interest was again displayed on contract 
account, and apart from an order for 5,000 tons of Welsh 
steam coals, mainly large, for delivery over July, placed 
with local exporters by the Greek Navy, demand was 
negligible. Demand circulated very slowly for large coals 
and collieries continued to offer excessive stocks at eas 
prices. Cobbles remained dull and weak. Exporters sti 
experienced a shortage of the better quality small and 
sized coals and values were firmly maintained. Business 
for the washed descriptions was particularly difficult to 
negotiate. Outputs of throughs were fairly steadily 
absorbed, while cokes were in limited supply to meet 
a sustained demand and high prices were still ruling. 
Patent fuel was in fair request. 

Iron and Steel Trade.—In the iron and steel and allied 
trades of South Wales and Monmouthshire fairly active 
conditions were again in evidence last week. Order books 
generally were comfortably filled and outputs were 
maintained on a good level. Despite the difficulties of 
trade with Spain, local works have continued to secure 
sufficient ore for their requirements. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—Inquiries at representative steel and 
engineering works reveal that activity continues at a 
high level. Only in isolated sections is a seasonal decline 
reported. Outputs of acid and basic materials are of 
record dimensions, while the finished branches are 
responsible for a greatly increased turnover. To some 
extent this is reflected in a decline of 10,000 in the city’s 
‘otal of unemployed during the past year, though a 
large number has been absorbed by the building trades. 
Sheffield has a direct interest in the Queen Mary. Many 
of the forgings and castings were made here, and the 
city as a whole is closely watching the negotiations 
taking place for a sister ship. Sheffield, having a direct 
association with Clydebank, hopes it will be built there. 
Should Messrs. John Brown and Company receive the 
contract, valuable work will be found for steelworkers 
here. It is interesting to note that since the Queen 
Mary was designed, the firm has carried on successful 
experimental work at Clydebank, and believe, asa result of 
this work, that they could now build a boat ofsimilar size 
to the Queen Mary, and with engines a duplicate of hers, 
with a still further improvement in performance, Shef- 
field manufacturers are sparing no effort in their bid to 
improve their sales in overseas markets. Locally-made 
products, including castings for gold-mining plant, dro 
forgings, railway material, small tools, tool steels, an 
special alloy steels, will be on view at the forthcoming 
South Africa Exhibition, to be held in Johannesburg 
from September next to January, 1937. The steel- 
melting sections are working at high pressure, and orders 
are flowing freely. In the heavy machinery and engin- 
eering sections the position shows little change. Hollow 
forged boiler drums—some of record size—are in demand 
in connection with electric power-station extensions in 
this country and abroad. An improved tone is reported 
in the market for railway rolling stock. Buying is 
slow in developing on overseas account, though fair-sized 
orders have been booked from India, South Africa, and 
Canada. Agricultural machinery-making centres are 
taking increased tonnages of Sheffield-made steel, 
machinery, and engine parts. Increasing business is 
being done in automobile and aircraft steels and acces- 
sories, and the tool trades are busily employed. 

South Yorkshire Coal Trade.—The Quota Committee 
for the Midland (Amalgamated) District (Coal Mines) 
Scheme, 1930, has fixed the quota percentages for July 
as follows : Output Supply 57} per cent., Inland Supply 
574 per cent., and Export Supply 65 per cent. For June 
the figures fixed were 55 per cent. in each case. The 
export demand for most classes of fuel shows little 
change. Good business is being done on inland account. 
Industrial fuel, particularly that consumed -by iron and 
steel works, is in strong demand. The call for steam coal 
has been well maintained, and in some districts supplies 
are on the short side. The housecoal market is quiet, 
and stocks are beginning to accumulate at colliery 
sidings and merchant depots. Foundry and furnace 
coke are steady. Prices are firm, with no prospect of an 
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tions are : Best branch hand picked, 26s. to 29s. ;, Derby- 
shire best house, 22s. to 28s.; Derbyshire best brights, 
19s. 6d. to 2ls.; best screened nuts, 19s. to 20s.; small 
screened nuts, 18s. to 18s. 6d.; Yorkshire hards, 19s. 6d. 
to 20s.; rough slacks, lls. to 12s.; and nutty slacks, 
10s. to Ils. 








NOTES FROM THE NORTH. 


Griascow, Wednesday. 


Scottish Steel Trade.—The active state which has 
existed in the Scottish steel trade recently is more 
accentuated now that the annual holiday stoppage 
in the Glasgow area is so near, as consumers are pressing 
for deliveries. The demand is of a general character 
and all classes of material are being specified, which 
clearly demonstrates the improvement which has taken 
place in industry during recent times. Shipbuilders 
are ordering freely, and as the amount of work on hand 
is greater t it has been for six or seven years, the 
tonnage of steel required runs into a very large amount. 
Engineering firms are fairly busy and their requirements 
of steel are larger, while the demand for structural sections 
also represents a considerable tonnage. The current 
output is on a very large scale and plant is being kept 
running at full pressure. In the black steel-sheet trade 
there has been no change and light sheets in particular 
are a very active market. Export business is not so 
good, but the outlook in that direction is a shade more 
promising. Firm prices rule and the following are the 
current quotations :—Boiler plates, 91. 17s. 6d. per ton ; 
ship plates, 91. 7s. 6d. per ton; sections, 9/1. per ton ; 
medium plates, 4 in. to 3 mm., 91. 15s. per ton; black- 
steel sheets, 24 gauge, in minimum 4-ton lots, 111. 10s. 
per ton; and galvanised corrugated sheets, 24 gauge, 
in minimum 4-ton lots, 131. 10s. per ton, all delivered at 
Glasgow stations. 


Malleable-Iron Trade.—In the malleable-iron trade of 
the West of Scotland conditions have recently been fairly 
satisfactory, but the amount of business secured could 
easily be handled without much difficulty. To-day there 
is rather more business, chiefly because of pre-holiday 
deliveries, but in no case do reports show any pressure 
which would indicate any large revival in buying. The 
re-rollers of steel bars are doing very well at the moment, 
and full employment is general as the supply of “ semis ” 
has improved. Prices are steady and are as follows :— 
Crown bars, 101. 2s. 6d. per ton for home delivery, and 
9l. 5s. per ton for export; and re-rolled steel bars, 
91. 7s. per ton for home delivery, and 71. 10s. per ton for 
export. 

Scottish Pig-Iron Trade.—Activity is still the key- 
note in the Scottish pig-iron trade, and every endeavour 
is being made by producers to meet the pressure for 
deliveries. The demand for hematite and basic iron 
is as heavy as ever and a decided improvement is to be 
noted in the number of orders coming in for foundry 
grades. The number of furnaces in blast at present is 
fifteen. The following are to-day’s market quotations :— 
Hematite, 80s. 6d. per ton, and basic iron, 75s. per ton, 
both delivered at the steel works; and foundry iron, 
No. I, 81s. 6d. per ton, and No. 3, 79s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, June 27, amounted to 405 tons. Of that 
total 60 tons went overseas and 345 tons coastwise. 
During the corresponding week of last year the figures 
were 135 tons overseas and 47 tons coastwise, making a 
total shipment of 182 tons. 








CHEMICAL ENGINEERING CONGRESS OF THE WORLD 
PowErR CONFERENCE: ErratumM.—We regret that the 
figure for temperature, quoted by Dr. T. Swinden on 
page 702 of our issue of June 26 as being that at which 
chromium-molybdenum steel was a definitely suitable 
material to employ, was, owing to a slip, given as 
800 deg. C., instead of 500 deg. C. 





Crosinc Down or Rarrway Branon Lang.—The 
London Midland and Scottish Railway Company inform 
us that the passenger and goods-train services between 
Barrow-in-Furness and Piel will be withdrawn on and 
from July 6, and Rampside and Piel stations, which are 
on a branch line three miles long, will be entirely closed. 
Parcels traffic, from and to Piel and Rampside, will be 
collected and delivered by motor lorry from Barrow 
Central station, while goods and coal traffic will be 
dealt with from Roose and Barrow stations. 





Coke-Oven PLant at CLEVELAND Works.——Messrs. 
Dorman, Long and Company, Limited, started up on 
June 30, at their Cleveland Steel Works, Middlesbrough, 
the first battery of a new coke-oven plant comprising 
68 ovens of the underjet compound Otto twin-flue 
regenerative type, designed for heating by coke-oven gas 
or by blast-furnace gas from adjacent Cleveland blast 
furnaces, <A second battery of 68 ovens is to come into 
operation later this year, and when complete the whole 
plant will consume 20,000 tons of coal to produce 
13,000 tons of coke per week. The installation includes 
coal-crushing and blending equipment and a complete 
by-product recovery plant. When in full operation the 
plant will produce about 200 tons of sulphate of ammonia, 
800 tons of crude tar, and 70,000 gallons of crude benzol 
a week. The new plant has been designed and con- 
structed by Messrs. Simon-Carves, Limited, Cheadle 
Heath, Stockport. When the new ovens are in full 
production they will take the place of some of the 
company’s older-type ovens, and the Clarence battery 
will be closed down in due course. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Conditions in the Cleveland 
pig-iron branch of trade change very slowly, but the 
slight alterations noticeable are in a direction that is 
most welcome. The statistical state of the department 
still confines business to narrow limits and prevents 
producers from appreciably reducing the much overdue 
deliveries against old contracts, but provides sufficient 
iron for current needs of home consumers, and leaves 
a little tonnage available for the market. Merchants’ 
efforts to obtain larger supplies in fulfilment of pur- 
chases made some time ago meet with some success, 
and the allocation of parcels of slightly-increased tonnage 
is much appreciated. Buyers are much in evidence, and 
are keen to place orders for delivery over periods ahead, 
but makers are not disposed to discuss new business 
except on the understanding that forward sales are 
subject to price revision. Fixed minimum quotations 
are nominal. 

Hematite.—Producers of East-Coast hematite pig 
claim to be meeting the urgent needs of home users, and to 
have a little iron for other pu Merchants com- 
plain, however, of difficulty in obtaining supplies. Much 
of the iron overdue for delivery to second hands is for 
shipment abroad, and producers continue very reluctant 
to release tonnage for rt to foreign destinations so 
long as the make can absorbed at home works. 
There are still light stocks at certain blast-furnaces, but 
these may be en up at any time for local consump- 
tion. Recognised market quotations are now based on 
No. 1 grade of iron at 85s. 6d. delivered to Northumber- 
land, Durham and North Yorkshire, but the 5s. advance 
is returnable as rebate to local customers. 

Foreign Ore.—Obstacles to business in foreign ore 
continue difficult to overcome, and little effort is made 
to effect transactions, but consumers are not badly 
placed op owe supplies, and are receiving substantial 
tonnage er running contracts. Values are rising, 
but it is difficult to ascertain the terms at which business 
could be done. 

Blast-Furnace Coke.—Durham blast-furnace coke 
quotations are upheld, notwithstanding the additional 
supply available owing to Messrs. Dorman, Long’s new 
battery of ovens referred to in the previous column. 

Manufactured Iron and Steel.—Finished iron manufac - 
turers have a lot of work on hand, and regard the outlook 
as very encouraging. Makers of semi-finished steel are 
less embarrassed than they have been, pressure for 
supply having eased, consequent on continued extensive 
use of Continental products, but local works are still 
running at capacity to meet contract obligations. Sheet 
makers have good order books, and inquiries are on a 
rather considerable scale, but complaint is heard that the 
margin of profit issmall. Heavy tonnage of finished steel 
continues to go into use for constructional undertakings, 
shipbuilding and railway requirements. The principal 
market quotations for home purposes stand at: Common 
iron bars, 101. 2s. 6d.; best bars, 10l. 128. 6d.; double 
best bars, 11/. 2s. 6d.; packing (parallel), 91. 7s. ; 
packing (tapered), 101. 10s. ; steel billets (soft), 6. 28. 6d. ; 
steel billets (hard), 71. 7s. 6d.; steel bars, 9/. 7s.; iron 
and steel rivets, 12l.; steel boiler plates, 91. 17s. 6d. ; 
steel ship plates, 91. 7s. 6d.; steel angles, 91.; steel 
joists, 91. 7s. 6d.; heavy sections of steel rails, 8l. 10s. 
for pareels of 500 tons and over, and 91. for smaller lots ; 
and fish plates, 12/. 10s. Black sheets (No. 24 gauge) 
are 111. 10s. for delivery to home customers and 91, 15s. 
f.o.b. for shipment abroad ; and galvanised corrugated 
sheets (No. 24 gauge), are 131. 10s. for delivery to home 
customers, and 111, 15s. f.o.b. for shipment overseas, 

Scrap.—Heavy steel scrap is plentiful, and slow of 
sale at 57s. 6d., but several other descriptions of material 
command higher figures than recently. Up to 67s. 6d. 
is paid for machinery metal, and heavy cast-iron is 
selling at 65s., while 55s. is named for light cast-iron. 








Carpirr-CAERPHILLY Roap WipEeNtnG.—Part of the 
road from Cardiff to Caerphilly, which at present has a 
width between the hedges of only 16 ft., is to be widened 
to 50 ft., under a scheme for which the Minister of 
Transport has made a grant to the Glamorgan County 
Council. The necessary land has been acquired and the 
work is to be put in hand at once. 

Nicket - Curomium Iron Rowis.—A_ publication 
recently issued by Messrs. The Mond Nickel Company, 
Limited, Thames House, Millbank, 8.W.1, and entitled 
“ Ni-hard Rolls,’ gives some interesting information on 
the manufacture and operation of chilled cast-iron rolls 
alloyed with nickel and chromium and often molyb- 
denum also. The properties resulting from different 
proportions of the alloys and changes in the composition 
of the base iron are discussed, and examples are given of 
suitable uses and of behaviour in a number of different 
kinds of service. 

British CoMMERCE with Ma.aya,—The Department 
of Overseas Trade, 35, Old Queen-street, London, 8.W.1, 
informs us that Mr. R. By Willmot, H.M. Trade Commis- 
sioner at Singaporé, is at present in the United Kingdom 
on an official visit. He will be available at the Depart- 
ment, in London, on July 6, 7, and 8, for the purpose of 
interviewing manufacturers and merchants interested in 
the export of United Kingdom goods to British Malaya, 
after which he will commence a tour of a few of the 
more important centres in the provinces. Firms desiring 
interviews with Mr. Willmot should communicate with 





the Department, quoting reference No. 22,530/36. 
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AN APOLOGY. 


In our issue of May 29, page 577, we 
published in the series of articles on the 
Cunard White Star liner ‘“‘ Queen Mary ”’ 
a detailed description of the main thrust 
blocks on this vessel. This description 
was reproduced in the columns of The 
Engineer, in their issue of June 19, 
page 647, in slightly modified form. 

In the issue of our contemporary of 
to-day there appears a statement in 
connection with this matter embody- 
ing an acknowledgement on the part 
of the Editor of The Engineer in the 
following words 

In our issue of June 19, we pub- 
lished an illustrated description of the 
Michell thrust blocks of the Queen 
Mary. We frankly admit that this 
description was based on an article 
which appeared in ENGINEERING on 
May 29. It is hardly necessary to say 
that we should not have used the artacle 
in our contemporary had we appre- 
ciated that u was a newspaper copy- 
right. The Editor of ENGINEERING 
having informed us that the description 
was his original work, we much regret 
having reproduced wt without proper 
acknowledgement.” 

We are much obliged to the Editor 
of The Engineer for the above acknow- 
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ledgement.—Ep. E. 
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THE REORGANISATION OF 
ELECTRICAL DISTRIBUTION. 


WueEN the Weir Report on the reorganisation of 
electrical generation and transmission was issued 
ten years ago, it was accompanied by a draft Bill 
embodying the recommendations made, and this 
Bill, after undergoing the usual processes of legis- 
lative alchemy, became the Electricity (Supply) Act 
of 1926 within a few months. It is significant that 
the Report of the Committee,* which, under the 
chairmanship of Sir Harry McGowan, has for the 
last twelve months been considering the analogous 
problem of electrical distribution, is unaccompanied 
by a similar Bill. One explanation may be that the 
Government is too fully concerned with matters 
both more and less impalpable than electricity 
supply, to see their way to introduce such a measure 
at an early date. Another may be the inherent diffi- 
culties of the problem, which become more and more 
clear as the report is studied. A third, not unlikely, 
explanation may be the fact that the Committee’s 
conclusions seem to lack the definiteness to 
deep conviction. Finally, those who feel that in 
the present conditions of the country other matters 
are more urgent, will find support in the fact that 
badly as the industry which deals with the distribu- 
tion of electricity may need reorganisation, its 
progress becomes more marked year by year, and 
its prosperity, in spite of the disabilities under which 
it must be presumed to suffer, is by no means 
despicable. 

As the Committee rightly points out, however, 
the trouble is that all the 628 undertakings, whose 
business it was to supply electricity on March 31, 
1934, are not progressing at the same rate, This 
unevenness may partly be ascribed to differences in 
their sizes and in the character of the districts in 
which they operate, and partly to the enterprise or 
otherwise of their respective managements. Other 
obstacles to efficiency are a multiplicity of boun- 
daries, tariffs and systems the arrangement of which 
is distinguished by a remarkable absence of both 
order and logic. For instance, control may be in the 
hands of local authorities with a perpetual tenure, 
of private companies subject to purchase rights, or 
of Power Companies, whose tenure is perpetual, but 
whose operations are affected by restrictions of a 
peculiar kind. ‘The result is naturally confusion; 
and if it is allowed to continue this confusion will 
become worse confounded as the existing rights of 
purchase come to be exercised. This is shown by the 
statement that the result of such exercise during 
the next ten years would mean that no less than 
344 undertakings would be substituted for a given 
100 that now exist. And, as if this were not bad 
enough, the number of local authorities who have the 
right of purchase is being gradually increased by 
the modifications that are taking place in local 
government boundaries. 

The general feeling that to overcome these dis- 
abilities some reorganisation is necessary, is, there- 
fore, based on good grounds. This reorganisation, 
the Committee points out, might take one of two 
forms—the establishment of Regional Boards, 
operating over wide areas, which would purchase all 
the existing undertakings ; or the retention of the 
“ larger and more efficient ” of the existing concerns, 
and the absorption by them of the “ smaller and less 
efficient ” bodies. The first alternative is dismissed 
from consideration on the grounds that it would 
only be justified were the undertakings generally in- 
efficient, unprogressive and incapable of being im- 
proved by evolution. The second is recommended for 
adoption with the definite objects of securing a 
substantial reduction in the number of undertakings, 
the prevention of splitting up owing to the exercise 
of purchase rights, and the elimination of duplicate 
powers, where these exist in the same area. 

Up to this point the Committee will, we think, 
have carried with them those who have studied this 
difficult subject. The main objection to this point 
of view that may be advanced is that large undertak- 
ings are not necessarily, or always, efficient, neither 
is the contrary true of the smaller bodies. The 
Committee recognises this to the extent that they 
advance detailed arguments in favour of the policy 








* Report of the Committee on Electrical Distribution, 
London: H.M. Stationery Office. [Price 2s, net.] 
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they recommend. They point out that as regards 
technical lay-out, capital expenditure, diversity of 
load, financial resources, purchasing facilities and 
personnel, the advantages are all on the side of the 
big battalions. We admit this willingly enough. 
At the same time, it would have been reassuring 
if some way could have been suggested of inspiring 
a new spirit in such large undertakings as may 
have an outlook more purely commercial than is 
desirable in an essential public service. 

To bring 
Committee 
conferring 


about these far-reaching changes, the 
is of the opinion that legislation 
certain compulsory powers will be 
necessary. Support of this view is also likely to 
be general, when regard is had to the experiences 
of the past. The same is true of the proposal 
that the task of preparing schemes of reorganisation 
should not be imposed upon the Electricity Com- 
When, it to the 
detailed procedure by which this reorganisation is 
to be effected, criticism is likely to raise its head. 
It has been said that the British nation is specially 
distinguished by the spirit of compromise. 
that spirit there can be no doubt the Committee 
has at least its fair share. 

Briefly, what is suggested is this: The country 
should be delimited into a number of areas for which 
suitable schemes of amalgamation could 
pared. schemes should worked out in 
detail by an independent District Commissioner, 


missioners. however, comes 


be 


These be 


who would be assisted by an Advisory Committee, | 


the 


be 


representative of the undertakings in area. 
The Electricity Commissioners should em- 
powered to approve these schemes when they are 
agreed to by all the undertakings concerned, or 
when the output of each of the undertakings to be 
wquired compulsorily did not exceed 10,000,000 
kWh in the year ended March 31, 1936. Where the 


compulsory 


Minister of Transport, and approved by Parliament. 

The inherent simplicity of this procedure, much 
as its principle may be objected to by some, is, 
however, complicated by the varying form of tenure 
under which our electricity undertakings operate. 


To solve this problem, the Committee suggests a | 


in which boldness combined with the 
wisdom of the serpent, and perhaps a little with the 
desire to please everybody. First, the position 
of the Power Companies is considered. These 
concerns, as well known, inherently possess 
no distribution powers, though frequently these 
have been acquired, either directly or indirectly. 
Where this is the case, the resulting distribution 
undertakings are subject to purchase by the local 
authority on the lines laid down by law, and were 
these powers to be exercised the result would be 
disintegration, not consolidation. It is therefore sug- 
yested that the distribution undertakings controlled 
by a Power should amalgamated 
with the parent body, that the rights of purchase 
should be suspended for a period, and that where it 
is desirable, existing separate municipal or company 
undertakings should also be transferred to the main 
company. This procedure will certainly be criticised 
by the out-and-out supporters of public ownership. 

The Committce does not, however, stop there. 


course 


Is 


Is 


Company be 


It points out that the primary reason why power 
companies were exempted from purchase has dis- 
appeared with the coming of the Central Electricity 
Board. It recommends, therefore, 
of the undertakings, as consolidated, should be pur- 
vchaseable at the end of fifty vears on the basis of 
capital expenditure less depreciation. Moreover, 
during the period of * consolidated franchise,” the 
companies should be .ubject to financial control by 
the application of a siiding scale relating prices to 
profits, and by restrictions on the issue of new 
capital and methods of charging. This, in turn, 
will certainly attacked by the out-and-out 
advocates of private enterprise, 


be 


As regards purchase rights in general, while these, 
it is suggested, should not only be retained, but, as 
will have been seen, extended, they should only be 
exercised as part of a plan which covers a wide 
wrea. They should therefore be subject to the 
approval of the Electricity Commissioners, who 
should be empowered to suspend or equate dates of 
purchase, to provide that rights are only exercised 


Of | 


pre- | 


acquisition of larger undertakings is | 
concerned, the scheme should be confirmed by the | 


that the whole | 
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jointly by all local authorities in an area, and to 
transfer them from one authority to another. The 
| full operation of these powers may be postponed 
See a maximum of fifty years, at the end of which 
period control of electricity distribution by some 
form of public authority is envisaged. 

In propounding this scheme of national re- 
| organisation of electrical distribution the Committee 
| devotes a special section to the London and Home 
|Counties District. The number of authorised 

undertakings in this district is at present 82, and, 
jas an example of past errors in dealing with this 
| problem, it may be added that these operate under 
| no less than 243 separate private Acts, and pro- 
visional and special orders. The opinion is expressed 
that this area is not suitable for administration as 
one unit, and that there is therefore no reason why 
it should receive treatment differing from that out- 
lined above. In other words, the proposed District 
| Commissioner should be given a free hand, except 
that the constitution and operations of the existing 
| Joint Electricity Authority are commended to his 
special attention, and it is recommended that the 
| settlement provided by the London Electricity 
Acts of 1925 should not be unnecessarily disturbed. 
This means that all the central undertakings will 
|} remain in existence, and it is at this point that it 
may be necessary for some pressure, public or 
private, to be exerted. 

| Along with these major changes which, as we have 
said, are not likely to receive universal acceptance 
and whose implementing will certainly impose 
considerable strain on the Parliamentary draftsmen, 
a number of minor, if still important, subjects are 
dealt with. Some of these are apparently included 
and commented upon by the Committee, because 
evidence relating to them was produced by in- 
| dividual witnesses. Others are of more general 
interest and may be briefly mentioned, as bearing 
on the main problem. As regards the terms of 
purchase of acquired undertakings it is suggested 
that in the case of those owned by local authorities 
| the basis should be cost less depreciation, no addition 
being made in respect of any contributions from the 
rates or of the right of the undertaking to contribute 
to the rates. In the case of Power Companies the 
basis should be capital cost less depreciation, to- 
gether with compensation for loss of future profits ; 
jand the same procedure should apply to other 
| privately-owned undertakings. It cannot be said 
that these terms are inequitable, though doubtless 
they will receive their due share of criticism. 


| 


There will, perhaps, be a little disappointment 
regarding the attitude adopted with regard to 
the standardisation of systems and voltages, two 
|improvements upon the desirability of which 
strong opinions are often expressed. The Committee, 
while recognising the desirability, is an exponent 
of the inevitability of gradualness. It points 
out that the change to a standard system of 
alternating-current supply is now taking place at 
|so satisfactory a rate that acceleration by compul- 
sion is unnecessary in view of the expense. It is, 
however, recommended that the scheme of a re- 
organised undertaking should provide for such a 
| change to take place within a definite number of 
| years. As regards voltage standardisation, it 
considered that the tendency is to over-emphasise 
its advantages, and that here again time will 
provide the remedy. 

The views expressed on standardisation of 
methods of charge will be a little more encouraging 
to the profession. It should, it is stated, be a 
definite object of the consolidated undertakings to 
bring about an early unification, even though 
uniformity of the actual charges may not be 
immediately practicable. In particular, all under- 
takings should be required to offer a two-part 
tariff, based either on floor area or on rateable value, 
unless they can produce satisfactory evidence that 
some other basis is justified. Undertakings should 
also be allowed considerable flexibility in quoting 
rates for special classes of supply. We are also 
| glad to see that attention is called to the existence 
| of uneconomically low flat rates for lighting, 
lespecially as these are frequently used to draw 
| unfair comparisons between different areas and 
|make it difficult to introduce a satisfactory two- 
| part tariff. It is added that a unit charge of 
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0-5d. per kilowatt-hour is sufficiently advantageous 
to encourage the use of electricity for practically 
all domestic purposes, and that its general estab- 
lishment should be an early objective. 








INLAND WATER SURVEY. 


In January, 1935, the Minister of Health and the 
Secretary of State for Scotland jointly appointed 
a Committee, under the chairmanship of Sir Henry 
G. Lyons, to advise on an inland water survey 
for Great Britain and on the measures which had 
or should be undertaken in that connection. 
Demands that something should be done to discover 
the exact extent of our water resources have been 
made on and off for some sixty years; and the 
problem has been examined from time to time, 
without anything much being done, by Royal 
Commissions and Select and other Committees. 
The first real movement that carried with it the 
seeds of action did not, however, take place until 
1932, when the British Association appointed a 
Research Committee. This body came to the 
conclusion that a systematic survey of our wate 
resources was essential and that the survey to be 
of the maximum utility should be conducted by a 
central and independent organisation under some 
Government Department. These conclusions in th 
end stimulated the Government to appoint th« 
Committee have mentioned, which has now 
issued its first annual report.* It perhaps 
pertinent to add, as an example of the way these 
things are done, that the advice of the British 
Association, as regards the composition of the 
Committee, was not taken. 

The object of the survey is to collect reliable 
records of river flow and underground water and to 
make the information readily available for the use 
of those interested. It is not concerned with the 
allocation of the water. Such a survey, of course, 
involves systematic measurements over long periods 
and their recording in a uniform manner, a condition 
which means that a good deal of the work in this 
direction that has already been done by local and 
private interests has to be placed on a new basis. 
The first task undertaken was therefore to ascertain 
where measurements were being made and how 
the results were being recorded. With this object, 
a questionnaire was sent to all local authorities, 
water undertakings, catchment boards, fishery 
boards, electricity undertakings, navigation autho- 
rities and others known to be using water for indus- 
trial purposes, and an endeavour was made at the 
same time to complete a list of those consuming 
water for other than private domestic or industrial 
purposes. Replies to this questionnaire have been 
received from some 3,000 bodies and persons, and 
these show, as might perhaps be expected, that 
although a good deal of information is available, it is 
insufficient and varies in type and date. In other 
words, it could not be used as a basis for a general 
survey without revision and much amplification. 
The next step, therefore, is to build up a much- 
improved system of gauging and recording. 

To perform this work of reconstruction many new 
gauging stations, placed in carefully selected posi- 
tions, will have to be established. As regards river 
flow, these stations, it is recommended, should be 
provided in England and Wales by the Catchment 
Boards established under the Land Drainage Act, 
1930. This would enable a start to be made, the larg 
area which does not come under the control of 
existing boards being left for the present, As 
regards underground water, it is suggested that the 
work should be done by the Geological Survey, and 
the Committee of the Privy Council for Seientifi: 
and Industrial Research has agreed to this course. 
We hope, therefore, that these investigations will 
both be started without undue delay. 

To determine whether existing gauging stations 
for measuring overground water were of any real 
value and at what points additional stations. were 
desirable, a detailed examination of the conditions 
on the Rivers Nene, Thames and Clyde was under- 
taken, with results that are set out in the report. 
Progress has also been made with similar examina- 


we 
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* First Anuual Report of the Inland Water Survey 
Committee, 1935-36. London: H.M. Stationery Of 
[Price 3d. net.] 
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tions of the catchment areas of the Avon and Stour, 
Bristol Avon, Cheshire, Dee, the Cheshire Rivers, 
Medway, Severn, Tay, Trent and Wye. The survey 
of underground water is also to be made by catch- 
ment areas, though it is recognised that underground 
circulation may sometimes have little relationship 
to surface drainage. Arrangements have also been 
made for the Meteorological Office to assist in the 
survey by providing information as to rainfall from 
the thousands of stations with which they are in 
relationship. As most of these are in the more 
densely populated areas, where the rainfall is usually 
less than in the more remote parts, it is desirable 
that further rain gauges should be erected, and 
with the aid of private individuals, local authorities 
and Catchment Boards, there is a good prospect of 
this being done. 

As regards Scotland, where there is only one 
Catchment Board, the position is much the same as 
regards records and lack of sufficient gauging 
stations. It is hoped, however, with the co-opera- 
tion of the county councils and water undertakings, 
to secure the installations of such gauges as may 
be required. This will probably provide most of 
the data needed, as, in contradistinction to many 
areas in England, comparatively little use is made 
in Scotland of underground sources of supply. 








NOTES. 
Tue Royat Am Force DIsPLay. 


From the technical standpoint, the most interest- 
ing feature of the Royal Air Force Display, which 
was held at Hendon aerodrome on Saturday last, 
was a demonstration of the latest types of machine. 
Although the exact performance of these machines 
cannot be disclosed, the impression given by the 
single-seater fighters in flight was that their speed 
was closely comparable with the successful Schneider 
‘Trophy racers. Demonstrations were carried out 
on three single-seater fighters, four medium bombers, 
an Army co-operation machine, a heavy bomber, 
and a two-seater trainer. All the machines were 
monoplanes, the majority being of the low-wing 
type, and were characterised by their advanced 
streamlining. Closed cabins were a feature of all 
the designs, and the majority had retractable 
undercarriages and variable-pitch propellers. The 
performance of these machines was emphasised 
by their flight being immediately preceded by a 
display of early types, in which the Bleriot mono- 
plane, the Caudron biplane, the Sopwith triplane, 
and other types dating back to 1910 were seen in 
the air. The display as a whole afforded an impres- 
sive demonstration of the reliability of modern 
machines and the skill of the pilots, every item 
being carried out to schedule without a hitch of 
any sort. It included individual aerobatics on a 
Hawker Fury single-seater fighter, an air gunnery 
demonstration with a towed target, a forced landing 
competition, a Rota gyroplane demonstration, 
the picking up and dropping of messages, a para- 
chute demonstration, and the usual set piece. 
Added interest was given to several of the events 
by the use of radio telephony. In an instructional 
tlying demonstration, for example, the spectators 
were able to hear the instructions given to the 
pupil in a training aircraft and the pupil’s own 
comments, while in an advanced flying demonstra- 
tion by Flight-Lieutenant Broadhurst in a Gauntlet 
machine, the pilot explained his manceuvres as he 
carried them out, the position of the machine during 
rolls and loops having very little effect on the 
transmission. The most impressive event in the 
whole display was an exhibition of flight aerobatics 
by the pilots of three Gauntlet machines tied 
together. The remarkable control and excellent 
judgment of speed possessed by each of the pilots 
was clearly brought out by the fact that the distance 
between the machines was maintained constant 
within very close limits while they carried out 
such manceuvres as three loops in succession, stall 
turns, slow rolls, upward rolls and rocket loops. 


Tue CHemicat ENGINEER. 


The toast of ‘The Institution of Chemical 
Engineers” was proposed by Captain D. Euan 
Wallace, M.C., M.P., at the Institution’s annual 


ENGINEERING. 





17 





Tuesday, June 23. Captain Wallace is, of course, 
Secretary of the Department of Overseas Trade, 
so that his remarks dealt, to some extent, with the 
relationship between the State and industry. In 
most fields of economic activity, he said, it was 
necessary to replace wasteful competition by intelli- 
gent co-operation, and to bring this about the 
importance of a close liaison between the State 
and industry could scarcely be over-emphasised. 
Chemical manufacture had penetrated into almost 
every part of our lives, but discoveries in chemistry, 
as in other fields, could seldom be given a commer- 
cial application until the engineer had been called 
in to supplement the pioneer research work. 
Chemical engineering had been defined by the Insti- 
tution itself as “the branch of engineering which 
relates to the design, construction, erection, and 
operation of industrial plants in which matter 
undergoes a change of state or composition,”’ and 
this seemed to the layman to cover a very wide 
field. Referring to the Chemical Engineering Con- 
gress of the World Power Conference then being 
held in London, Captain Wallace remarked that the 
holding of this congress showed that the chemical 
engineer was now receiving a measure of recognition 
commensurate with his qualifications and with the 
great and growing importance of his work. The 
exhibition of chemical-engineering equipment, held 
simultaneously with the Congress, served to demon- 
strate to overseas visitors the classes of modern 
plant that could ‘be purchased in this country, in 
which economy, durability, and efficiency were 
combined to an extent unobtainable elsewhere. At 
a time when chemical engineering was in such a 
state of development, the work of the Institution, 
in promoting its theory and practice and in safe- 
guarding the general welfare of the chemical engineer, 
was of capital importance. A brief response was 
made by the President of the Institution, Dr. 
Herbert Levinstein, who occupied the chair. The 
toast of “‘The Chemical Engineering Congress ”’ 
was proposed by Dr. W. R. Halliday and responded 
to by Viscount Leverhulme, who called attention, 
in the course of his remarks, to the effective manner 
in which international conferences served to break 
down national barriers. The only other toast, viz., 
“ Our Guests,” was proposed by the vice-president 
of the Institution, Dr. William Cullen, and responses 
were made by Engineer Vice-Admiral Sir Harold 
Brown, K.C.B., and Mr. Martin H. Ittner. 








A TRAVELLING TIMBER EXHIBITION. 


There seemed to be a singular appropriateness 
in the fact that the Timber Exhibition Train 
started on its journey round the country on Monday, 
June 29, from Paddington, since the Great Western 
Railway, until a few years ago, still possessed those 


Specimens of 72 different kinds of wood are shown, 
there is a library of works of reference on timber, 
a large number of interesting photographs of the 
multifarious purposes for which wood can be use- 
fully employed, and a series of models of timber 
houses of various dates and countries. A fully- 
qualified staff is in attendance. The exhibition 
train was formally opened at the commencement of 
the tour by the Right Hon. The Earl De La Warr, 
Parliamentary Secretary to the Board of Trade, 
who, in the course of his address, pointed out the 
national importance of maintaining the well-being 
of our own industries, of which construction in 
timber had a long and honourable record. 








THE NATIONAL PHYSICAL 
LABORATORY. 


THE past year has been a period of sustained, 
and in several directions, enhanced activity at the 
National Physical Laboratory. The gradual reco- 
very from industrial depression throughout the 
country has been reflected in a material increase 
in the demands on most departments of the Labora- 
tory for test work and miscellaneous investigations, 
on behalf of the more technical Government and 
commercial bodies, covering an astonishingly wide 
yet extending field of applications. Particularly 
in the case of the William Froude Laboratory, the 
number of tests conducted on behalf of the ship- 
building industry marks a high record exceeding 
those of recent years. Equally interesting from its 
potential influence on the amenities of everyday 
life is the growing volume of routine investigations 
by the Physics Department, concerned with sound 
insulation and noise abatement, or with the preser- 
vation of food. 

In addition to these indications of the appreciation 
nowadays generally conceded to industrial research, 
the major tasks of the Laboratory in maintaining 


and perfecting standards of measurement, and in 
advancing scientific knowledge, have been pursued 
throughout the year with unabated vigour. 
opportunity to inspect the work in progress, afforded 
by the Annual Visitation of the General Board on 
July 1, was taken by a large and distinguished 
assembly, who were received by Sir William Bragg, 
President of the Royal Society and ex officio 
chairman of the Board; by Lord Rayleigh, chair- 
man of the Executive Committee; and by Sir 
Frank Smith, Secretary of the Department of 
Scientific and Industrial Research, who pending the 
appointment of a successor to the late Sir Joseph 
Petavel, is acting as director of the Laboratory. 


The 


The recent deaths of Sir Richard Glazebrook 


and of Sir Joseph Petavel, respectively the first 
and second directors of the Laboratory, may be 


fine examples of structural timberwork, Brunel’s 
Devonshire and Cornish trestle viaducts. 
more than one of which was over 1,000 ft. long and 
100 ft. high, demonstrated for something like fifty 
years how substantial and enduring a wooden 
structure can be, even under live loads, while the 
medizval timbered roof, the Elizabethan framed 
mansion, the weather-boarded houses of the eastern 
counties, and the gracious furniture of the 18th 


century still bear witness that utility and beauty 
can be combined, a task, it must be admitted, in 
general yet beyond the skill of workers in steel 
and concrete. It is the purpose of the Timber 
Exhibition Train, which has been organised by the 
Timber Development Association, Limited, 69, 
Cannon-street, London, E.C.4, to provide a reminder 
of the potentialities of wood. Consisting of two 
coaches, one of which is used for exhibition purposes 
and the other housing a diesel-engine driven Lister | t 
lighting set and accommodation for the staff, the 
train from now until September 16, will make a tour 
of 1,300 miles stopping for a day or two at 27 cities 
and towns. The first stop is Bristol, then up the 
west side of the country to Glasgow, across to Edin- 
burgh and back to Euston, through the north east 
and Midland districts. While primarily intended 
for inspection by students of technical and secondary 
schools, architects, builders and civic engineering 
authorities, the public will be able to visit the 
train freely. The coaches are finished externally 


regarded as marking the end of an epoch in the 
history of the National Physical Laboratory, 
during which it has grown from an idea into one of 
the foremost and most widely respected scientific 
institutions in the world. It is not too much to 
say that the Laboratory owes its present enviable 
reputation in no small measure to the talent and 
industry of its directors. A good conception of the 
magnitude of their task can be gained from the 
annual report for 1935,* which, embracing the work 


of eight scientific departments, covers far more 
ground than can be surveyed in the course of one 
afternoon’s inspection. 
recently concluded or current researches have a 
bearing on problems of an engineering or closely 
related nature; and inasmuch as the work may 
prove of direct utility in engineering practice, some 
considerable account of the progress achieved and 


A large proportion of the 


he results obtained is warranted. 


ENGINEERING DEPARTMENT. 
Fatigue in Relation to Crystalline Structure.—The 


behaviour of materials under the action of cyclic 
stresses has been receiving widespread attention 
for many years, but the subject presents so many 
different aspects and proves to be so complex that 
increasing knowledge serves at present only to 
widen the scope of investigation. 
of metals is, however, of such prime importance to 
engineering as fully to justify research of a funda- 


The fatigue 





and internally in wood, seven different kinds of 


* The National Physical Laboratory, Report for the 
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mental character, such as that now 
at the Laboratory, on specimens consisting of 
single metallic crystals. On account of the diffi- 
culty and expense of producing single crystals 
it has not hitherto been practicable to determine 
the true fatigue endurance in such cases, the stress 
range to cause failure being 
tests over safe ranges of lower stress during which 
ehanges of microstructure were observed. Recent 
improvements in teehnique, however, have enabled 
single crystal specimens of aluminium to be produced 
in sufficient numbers for the limiting safe range of 
stress to be determined testa of the routine 
character usually employed with metals in aggregate 
form, 


in progress 


by 


A series of alternating torsion tests is accordingly 
being carried out on single aluminium crystals 
exhibiting different crystal orientations. The cri- 
terion of failure is not yet definitely established, but 
there is evidence to suggest that no criterion based 
solely on consideration of the stress in the undeformed 
erystal is likely to prove entirely satisfactory. The 
effect of orientation is being examined by com- 


paring the endurance of the various specimens in | 


relation to the stresses which probably provide the 
criterion of failure in any particular case. It 
appears from this analysis that endurance under 
alternating torsion is not related directly to the 
range of nominal maximum shear stress, but the 
correlation of endurance with the range of the 
aetual maximum resolved shear stress is reasonably 


good. 


affected by previous | 
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progresses Primer a bidlaalintns it may be nevertheless 
promoted close to a boundary when the resolved 
shear stress in the adjacent crystal is relatively low. 

These experiments, and other previous work on 
the fatigue of single crystals, have clearly demon- 
strated that fatigue failure is associated with sub- 
microscopic changes in crystalline structure. In 
order, therefore, to pursue the investigation to the 
| utmost, X-ray methods are being increasingly 
|employed to reveal the progressive structural 
changes occurring in materials subject to cyclical 
| stress. Along such lines experiments have already 
been carried out in collaboration with the Physics 
Department, on normalised mild steel, carefully 
| prepared so as to be free initially from appreciable 
| lattice distortion. Reversed shear, reversed direct 
|and repeated direct stresses have been applied to 
specimens of this material over safe and unsafe 
ranges of stress and for different numbers of stress 
cycles, the effects on structure, revealed by X-ray 
examination, being compared with those obtained 
from specimens tested under static tensile and shear- | 
ing forces. The important discovery has been made 
that, under all these conditions of stress, fracture 
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tive of whether the specimen is solid or hollow, 
the results for each material may be expressed 
by the ellipse formula of the curves in Fig. 1, viz. :-- 

ie, 

f? ° a* 
Here, + f and + q are, respectively, the ranges of 
direct bending stress and shear stress at the fatigue 
limit of the combination, while +f, and + q, 
are the fatigue limits under plane bending and pure 
shear, respectively. The values of the constants 
f, and q, are determined only by the material 
and form of the specimens. The effect of form, 
i.e., hollow as compared with solid cylinders, is 
shown by the following table : 
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Tasie 1.—Comparison of Solid and Hollow Specimens. 
Fatigue Limits under Combined Stress. 


Range of “ Maximum ” Shear 

Ratio Stress at Fatigue Limit. 
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Applied 

Twisting 

Moment 


Material. Tons per sq. in. 


Bending Solid Hollow 
Moment. | specimens | Specimens 
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Pig.1. ae LIMITS IN COMBINED TING 
a LEXURAL & SHEARING ‘Stresses 
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| | 


An interesting effect in connection with strain | 


has been observed from measurements at different | 


endurances during the course of these tests, 
ducted with a constant range 
specimen. 
the range of corresponding strain decreases and 
tends towards a minimum value so long as fracture 
does not occur, the ranges of stress and strain 
being proportional to one another. If, however, 
the stress range is high enough to cause ultimate 
fracture, an increased rate of strain occurs shortly 
before fracture. 

The laborious 


con- 


of stress for each 


computation involved by the 


resolution of the shear stresses in relation to the | 


erystallographic planes and axes of mono-crystalline 
specimens has prompted a general analysis of this 


aspect of the subject, to simplify the resolution of | 


stresses in relation to the orientation of the crystal 
and the axis of a cylindrical specimen. In the | 
cases of aluminium and iron, contours of constent | 
maximum resolved shear stress due to tension or | 
torsion, and of constant mean resolved shear | 
stress due to torsion, have been plotted diagram- 
matically against the orientation of the crystal. | 
By the use of these diagrams the effect of the random | 
orientation of the component crystals on the strength | 
of aluminium or iron in aggregate form can, with | 
some reserve, be assessed. The conclusion emerges | 
that if elastic failure of polycrystalline materials is | 
due entirely to the maximum resolved shear stress 
developed locally, the yield stress in torsion should 
be precisely half that in tension. If, on the other | 
hand, a polycrystalline specimen fails by complete | 
yield of all the crystals, the ratio of yield in torsion | 
to yield in tension should be 0-577. 

These estimates, based on the assumption that | 
the crystals comprising an aggregate behave inde- 
pendently of each other, may prove seriously in 
error if there is any marked effect of the crystal 
boundaries on fatigue strength. With a view to in 
vestigating this point, and in order, also, to provide 


a connecting link between work on single crystals | 


and on polycrystalline aggregates, another series of | 
alternating torsion tests is in progress on spec imens | 
of aluminium comprising from four to six large 
crystals. ‘Three such cylindrical specimens, in 
which the crystal boundaries run mainly longitu- 
dinally, have already been tested under a constant 
range of torque, revealing a fatigue strength of 
about + 1 ton per square inch resolved shear stress. 
This value is nearly the same as that obtained for 
single crystals, and the deformation revealed by 
examination of the slip bands closely corresponds 
to the resolved shear stress distribution. 


slight, but it has been established that while 
cracking is not initiated at a boundary and rarely 


As the number of reversals is increased, | 


| lattice. 


| tant practical cases of combined bending and torsion 


The | 


influence of the boundaries, as such, is thus extremely | 
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is associated with complete disintegration of the 
original crystals and is accompanied by identical 
and characteristic changes in crystalline structure. 
Essentially two main types of change occur; one, 
a resolution of the originally perfect crystals into 
dislocated grains varying in size from 10-* to 10-4 
cm.; the other, a disintegration of the material 
into crystallites exhibiting marked lattice distortion, 
whose size is never less than about 10-* or 10-5 cm. 
| It will be apparent that these X-ray studies are 
yielding most promising results, and the work is 
accordingly now being extended to single crystals 
and to metals conforming to other types of crystal 





Fatigue Under Combined Stresses.—Many impor- 


occur in engineering components, such as crank- 
shafts, which are often of hollow construction. A 
most valuable extension of the research into the 
effects of combined stresses on the fatigue limits of | 
'solid, cylindrical specimens of ductile steel and | 
brittle cast iron* is, therefore, that now in progress 
along similar lines with hollow cylinders, of the same 
steels as were employed in the previous work, and 
| all having an external diameter 1-25 times the 
jinternal diameter. For these two materials, 
| pempectively, a normalised 0-1 per cent. carbon 
| steel and a 3-5 per cent. nickel-chromium steel, 
endurance limits have now been determined for 
|reversed plane bending, reversed shear, and five 
| combinations of these stresses. It has been found 
that, owing to stress redistribution, the nominal 
| values of fatigue limits are influenced by the cross- 
sectional shape of the specimen to an extent which 
varies with the material and the imposed conditions 
of stress, the fatigue limits of hollow specimens 
| being, in general, less than those of solid ones. These 
| effects, shown by Fig. 1,¢ are only small, ranging 
| up to 4 per cent., when the cyclic stress is reversed 
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In Digemis of Surface Conditions on ‘Fatigue Resist- 
ance.—Among the less fundamental aspects of 
endurance under cyclic stressing, particular interest 
attaches to the effect of surface conditions and of 
the extent to which fatigue strength can be improved 
by processes other than the often prohibitively 
expensive one of surface grinding. Attention is 
being given at present to the effects, on rolled 
spring plates and on rough forgings, of cold working 
the surfaces without machining them in any way. 
For the case of steel spring plates, a small rolling 
mill has been specially designed to give high local 
pressure on one side of the plate. As the result 
of such treatment, plates of 0-46 per cent. carbon 
steel have had their fatigue resistance to repeated 
plane bending increased from 19 tons to 29 tons 
per square inch. In the comparable case of un- 
machined forgings of 3 per cent. nickel steel, cold 
working by the Herbert ‘‘ Cloudburst ” process has 
raised the fatigue resistance under rotating bending 
stresses from + 15 tons per square inch to + 23 tons 
per square inch. 

In a similar connection, a research is being con- 
Chrome-vanadium steel! 
wires have been found to exhibit a greatly improved 
fatigue limit as the result of being surface ground 
when in the billet form. This applies to wires in the 
“as drawn ” condition or after the ordinary muffle 
heat treatment; but if wires of this material are 
given a cyanide heat treatment, they have the 
same fatigue resistance, whether they are ground 
in the billet form or not. 

By contrast with these interesting characteristics 
of steels, an investigation of the influence of periodic 
annealing on the fatigue strength of chains has yielded 
negative results, no retardation of fatigue being 
obtained as compared with unannealed chains. 
Other components of lifting gear may, however, 
prove susceptible of improvement in this direction, 
and fatigue tests are accordingly being carried 
out on hand-welded wrought-iron rings of circular 
section and on mild-steel rings of square section. 


(To be continued.) 





| plane bending, and increasing to 8 per cent. or 10 per | 


| cent. for cycles of reversed shear stress. The most 
| interesting general result obtained is that, irrespec- 


* Proc. I. Mech. E. Vol. ‘131, page 3 (1936). 
EERING, vol. cxl, page 44 (1935). 

+ The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the | 
illustrations from the Report included in this review. 
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| Trottey "Bus Rovure BerweeEN HAMMERSMITH AND 
EpGwarkr.—On the 5th instant a service of trolley "buses 
between Hammersmith and Edgware will be inaugurated, 
'a new section, 10 miles in length, having recently been 
completed between Acton and Edgware. It is of interest 
to note that this new section is the first part of th 
London Transport’s scheme to replace trams by trolley 
| "buses on 150 miles of route in the North of London. 
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CHEMICAL ENGINEERING CON- 
GRESS OF THE WORLD POWER 
CONFERENCE. 

(Continued from vol. cxli, page 702.) 
CONTINUING our account of the Chemical Engin- 
eering Congress of the World Power Conference, 
held at the Central Hall, Westminster, London, 

§.W.1, from June 22 to 27, we have now to deal 

with the second section which met on the morning 

of Tuesd2y, June 23 (Section B), and with the 
subsequent proceedings. Section B, which was 
discussed under the chairmanship of Dr. K. Dietz, 
was divided into two sub-sections, respectively 
dealing with ‘ Refractory Materials” and with 

“ Non-Ferrous and Non-Metallic Materials of 

Construction.”” The two sub-sections were pre- 

sented separately by their respective general 

reporters, but were taken together for the purpose 
ot discussion. 


REFRACTORY MATERIALS. 


The general reporter of the sub-section on “ Re- 
fractory Materials’ was Mr. W. C. Hancock, who 
had to deal with three papers. He stated that the 
first, by Mr. F. E. Lathe, on “ New Canadian 
Refractories and their Application,’ gave an 
account of the utilisation of extensive deposits of 
magnesian carbonates found at Grenville, Quebec. 
In composition, the raw material was not a true 
magnesite, as was that from Greece, Austria and 
India, nor a dolomite, as the lime-content was 
relatively low, but was intermediate between the 
two. Various refractories of high mechanical 
strength had been developed by incorporating this 
magnesian material with special chemical bonds. 
The chief applications of these refractories had been 
in open-hearth steel furnaces, copper-smelting and 
refining furnaces and converters, the high-tem- 
perature zone of cement kilns, boiler settings and 
lime kilns. 

The second paper, by Messrs. A. 'T. Green and 
F. H. Clews, on ‘ Refractories for Use in the 
Carbonising Industries,” gave a valuable survey 
of the properties required in materials in this 
special field. The authors stated that the materials 
in general use for the construction of the major 
portion of a vertical retort setting were either lime- 
bonded silica bricks, or a highly siliceous clay- 
bonded product containing about 91 per cent. of 
silica, To avoid undue stresses and faults in settings, 
it was necessary to exercise great care in the pre- 
liminary heating up, for, apart from the normal 
reversible expansion, appreciable volume changes 
occurred, The deterioration of gasworks refrac- 
tories was brought about by carbon monoxide and 
hydrocarbons, by volatile iron compounds, by 
alkali-salt vapours, by water vapour, and by 
hydrochloric acid gas and chlorine, and a study of 
these phenomena had thrown light on the causes 
of failure and inefficient working of retorts. Slag 
attack, spalling, and troubles through using un- 
suitable jointing cements were other questions 
requiring attention, The evolution of methods of 
testing during recent years, however, had helped 
in the selection of materials suitable for a particular 
purpose or position in a furnace. In conclusion, 
it was pointed out that the process of manufac- 
ture might influence the properties of the finished 
articles, as, for example, the changes in grading, 
and therefore in texture, which might result from the 
employment of greater pressures in moulding. 

The third paper dealt with “The Testing of, 
and the Effect of Reducing Gases on, Grog Bricks 
for Blast Furnaces,” and was by the Japanese 
worker, Mr. Y. Tadokoro. It described the method 
adopted to determine the disintegration of some 
30 different bricks caused by heating them in 
carbon monoxide. The author stated that it had 
been ascertained that the maximum amount of 
disintegration was produced in bricks which were 
heated to 700 deg. C., and this temperature had been 
adopted in the experiments. The specimens were 
maintained at 700 deg. C. for 50 hours in an atmo- 
sphere of carbon monoxide. In all cases, the 
crushing strength, as compared with an untreated 
brick, was reduced, and the total ferric oxide con- 
tent of the bricks appeared to have no relation to 
the amount of disintegration. Microscopic ex- 
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amination had shown that a large amount of carbon: 
in the form of fine particles, had been deposited 
among the grains of the bricks. 


Non-Ferrovus aND Non-METALLIC MATERIALS 
oF CONSTRUCTION. 


The second sub-section of Section B comprised 
nine papers dealing with ‘ Non-Ferrous and Non- 
Metallic Materials of Construction.” The general 
reporter Mr. M. B. Donald, considering first the 
papers concerned with the non-ferrous metals, 
stated that Mr. J. A. Lee had contributed a valuable 
summary on general American experience in metals 
and alloys for chemical-plant construction (including 
stainless steels), while Mr. E. Norlin had written 
an equally valuable paper on the same subject 
relating to the Swedish chemical industry. Amongst 
the nickel group of alloys, one of special interest 
was “ Hastelloy ’’ (58 per cent. nickel, 20 per cent. 
molybdenum, and 20 per cent. iron), which could 
be used for hydrochloric acid. It was thus in 
competition with soft-rubber linings and _ resin 
plastics. The field of employment of lead in 
chemical-works construction had been widened 
recently by the introduction of tellurium lead. 
This material had an effect of giving a very much 
smaller crystal grain size and allowing the metal 
to be work-hardened. In a paper on “ Applica- 
tions of X-Rays to the study of the Annealing of 
Commercial and Refined Aluminium,” Professor 
J. J. Trillat had dealt with the investigation of 
grain size in aluminium by X-ray methods. Alumin- 
ium had also been fully dealt with by Mr. H. Rohrig, 
who, in his contribution, “‘ Correct and Faulty 
Treatment of Aluminium Plant,” had referred to 
the question of loss of tensile strength under the 
action of heat, and had noted that this was due to 
crystal formation and recrystallisation, and that 
the threshold of recrystallisation could be moved 
to the range of higher temperatures by additions 
of manganese and titanium. 

In the non-metallic section, great strides had been 
made by the phenol-formaldehyde resin industry in 
the last few years in the manufacture of chemical 
plant, and Mr. H. V. Potter had made an important 
contribution to the subject in his paper, “‘ Plastics 
in Chemical-Plant Construction.” Rubber, another 
material of growing importance, was fully treated 
by Mr. S. A. Brazier in his paper “ Use of Rubber 
for Chemical Equipment.” Heat-insulating mater- 
ials required careful testing to ensure that they 
maintained their heat resistance during use. Dr. 
Ezer Griffiths, in his contribution, ** Apparatus for 
the Study of Heat-Insulating Materials for use at 
Low and High Temperatures,” described the 
apparatus used at the National Physical Laboratory 
for increasing the thermal conductivity of such 
materials, This apparatus should prove useful in 
following the improvement of conductivity of 
stoneware vessels. A comprehensive paper by 
Messrs. A. Hickman, G. N. Hodson, and W. E. 
Speirs on “ Stoneware in Chemical-Plant Construc- 
tion” emphasised the improvement made in the 
last thirty years in methods for materially increasing 
the heat conductivity and improving other proper- 
ties of stoneware. In the last paper in the sub- 
section, namely, ‘“‘ Chemical-Engineering Problems 
in Relation'to the Coarser Textile Fibres: Jute, 
Coir and Sisal,” Dr. 8. G. Barker gave a comprehen- 
sive description of the occurrence and preparation 
of these fibres, and indicated new non-textile uses 
for them. 

Sir Robert Robertson, who opened the discussion, 
said that he had been asked to give particulars of 
a method for recovering acetone from air which 
had been developed some considerable time ago at 
the Royal Gun-Powder Factory and had been fully 
described in Marshall’s book EHzplosives. The 
acetone present in the atmosphere amounted to 
0-2 per cent. by volume, and it had been recovered 
in towers containing coir fibre by absorption in 
30 per cent. sodium bisulphite solution. About 
95 per cent. of the acetone present in the atmosphere 
was recovered, and it was possible subsequently to 
separate the acetone by distillation with the mini- 
mum decomposition of the bisulphite. Acetone 


valued at a million sterling had been recovered by 
this process, The next speaker, Dr. J. P. Pfeiffer, 
said that Mr. H. V. Potter had drawn attention to 





bitumen plastics, and had pointed out that bitumen 
had been used as a coating to protect concrete 
floors against acid. He had added, however, that 
it was thermo-plastic and, therefore, could not 
play a very large part in plant construction other 
than as a protective coating. In this connection 
he (Dr. Pfeiffer) would like to give an instance of 
an important application of bitumen plastic in 
plant construction, namely, for the manufacture of 
flumes or channels for use in a paper-manufacturing 
works. These channels, which connected a central 
mixing vat with a number of paper-making machines, 
had been made from a mixture of one part of 
cement, two parts of bitumen emulsion, and three 
parts of sand, the mixture hardening well in a few 
days. A special kind of clay had been used as an 
emulsifier. The channels had been found to with- 
stand satisfactorily both the temperature of the 
paper materials, and the chemicals contained 
therein. 

Mr. P. C. Kingsbury said that a great enhance- 
ment in the physical characteristics of stoneware 
had taken place in the past decade owing to the 
substitution of scientific control for the old hap- 
hazard “rule of thumb” methods in the manu- 
facturing processes. The new stoneware was an 
excellent material for use in chemical engineering, 
within the limits of its physical properties. The 
next speaker, Mr. G. J. Greenfield, stated that 
Messrs. A. T. Green and F. H. Clews had, in their 
paper, given a detailed account of refractories for 
use in the carbonising industries. Much of the 
information in the paper concerned the gas industry 
and very little had been said with regard to the 
coke-oven industry. The authors had referred to 
the failure of a steel-furnace roof in which undiluted 
coke-oven gas, rich in hydrogen, had been used as 
fuel. They had pointed out that A. E. Dodd had 
attributed this failure largely to the action of 
steam produced by the combustion of the hydrogen. 
Continuing, Mr. Greenfield asked whether this 
explanation could be accepted when it was remem- 
bered that gas of a similar type was used as fuel 
in coke-oven plants without any serious deterioration 
of the bricks. Dr. H. D. H. Drane, who spoke next, 
thought that what might be termed the elastico- 
viscous properties of refractories had not been 
studied sufficiently, and he would like investigations 
of the fundamental properties of refractories to be 
carried out on lines parallel with methods adopted 
in metallurgy and to see similar progress made. 
The last speaker, Mr. 8S. Kiesskalt, stated that in 
Germany the question had been raised as to whether 
vessels made of plastic material could stand up to 
high temperatures and pressures. Such vessels 
had indeed been made both in the United States 
and in Germany. One, for example, which measured 
6 m. in height and 12 m. in diameter, had given 
entirely successful results. The plastic material was 
not softened by heat. 

In a brief reply, Mr. H. V. Potter said that in 
his general report, Mr. Donald had stated that an 
objection had been raised to the use of phenol- 
formaldehyde products for foodstuffs in that they 
tainted the food. Mr. Donald had also asked whether 
laminated resin vessels were now of sufficient 
strength to withstand ordinary works’ wear and 
tear without metallic protection. Exhaustive tests 
in which milk had been allowed to stand for 24 
hours in resin vessels, continued Mr. Potter, had 
shown that it was impossible to detect any flavour 
in the milk. With regard to the second question, 
plastic materials were infinitely stronger than stone- 
ware, and withstood a greater degree of wear and 
tear than most ceramic materials. Mr. Donald had 
also referred to a possible competition between 
rubber and plastics. To this he (Mr. Potter) could 
not agree; rubber was an elastic material, while 
plastics were rigid products, and both had fields of 
usefulness which were quite separate. Dr. Pfeiffer 
had given the meeting an interesting application of 
bitumen plastics. The supposition was that the 
channels used in the paper mill referred to were of a 
temporary nature. 

Mr. A. Hickman, who briefly replied to the 
discussion on stoneware, stated that materials 
possessing improved heat conductivity were avail- 
able. The standards laid down by the British 
Standards Institution would be of great assistance 
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to manufacturers in this country and the old “ rule 
of thumb” methods of manufacture were long since 
dead, The chief improvements realised in recent 
years in connection with the production of stone- 
ware comprised regularity in manufacturing methods, 
in the composition of the material, and in the shape, 
and thickness of the vessels produced. Another 
source of great improvements had been the intro- 
duction of compounds which formed the basis of a 
number of patents. Mr. A. T. Green, the last 
speaker at Tuesday morning’s session, in a brief 
reply to Dr. Drane, said that the latter had asked 
for fundamental data on the properties of refrac- 
tories. Much work had been done in this field, 
and the ground comprehensively covered. 


SEPARATION. 


23, 
the 


At the meeting on Tuesday afternoon, June 
the chair was taken by Dr. St. Pilat, and 
General Report on Section C (Separation) was 
presented by Mr. A. J. V. Underwood. The 
papers included in this section, said the General 
teporter, might be divided into three general 
groups, depending on whether separation was effected 
without change of phase or physical state, with 
change of phase or physical state, or with the aid 
of a chemical reaction. Each of these three groups 
might be sub-divided according to the ,mechanism 
of the separating operation. In the first group 
the paper on filter-presses, by Mr. E. A. Alliott, 
called attention to the large number of types of 
this equipment. ‘These differed radically in con- 
struction, but apparently each type was justified. 
The reasons for this diversity might possibly be 
worth examination. It might arise from the great 
variation in that property which was conveniently 
known as filtrability, and was so greatly affected 
by comparatively small changes in conditions. It 
might also be that the elucidation of the complex 


problem of filtration had not been carried far 


enough, and that further progress in this direction 
might result in a reduction in the number of the 
types of filters now used. 


Under the heading of hydraulic separation, Mr. V. 
Spée deduced the fact, from theoretical considera- 
tions, that in the operation of a coal-washing jig 
the action during the first part of the jig stroke 
differed from that during the second part. During 
the first. part, the small particles fell more rapidly 
than the large particles of the same density, while 
during the second part the reverse was true. In 
both cases a particle of greater density fell more 
rapidly than one of less density, but equal diameter. 
As the object of coal washing was to effect separa- 
tion according to density, regardless of size, it was 
necessary to adjust the duration of the two parts 
of the stroke in order to achieve efficient separation. 
Better results might, therefore, be expected with 
a jig than with a machine working with a con- 
tinous or discontinuous rising current. 

Of the three papers in the absorption and adsorp- 
tion section, two dealt with the recovery of benzole 
from town’s gas. It appeared that the efficiency 
of the oil-washing process had been greatly increased 
by the competition of the active carbon process, 
while modifications in the refining of crude benzole 
had arisen from the development of the inhibitor 
for rendering motor benzole stable on 
storage. The removal of hydrogen sulphide from 
coke-oven gas, by scrubbing it with a slightly 
alkaline solution containing a compound which acted 
as an oxygen carrier to oxidise the hydrogen sul- 
phide to sulphur, was described. Various compounds 
which might be used for this purpose were dis- 
cussed, The chemical engineering merits of pro- 
cesses of this kind must, largely depend on factors, 
such as rate of reaction, which would determine 
the size of plant required. 

In the distillation group, mention was made of 
a novel type of centrifugal fractionator, while a 
problem of great industrial importance was dealt 
with by Messrs. R, Fritzweiler and K. R. Dietrich, 
who reviewed the various methods used for the 
production of absolute alcohol, and gave a detailed 
description of the azeotropic process in which 
trichlorethylene was used as the entraining agent. 
The paper by Messrs, W. E. Cone and W. J. Chadder 
put forward a proposal for creating a national 
organisation for the treatment and disposal of all 
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the tar produced in Great Britain. As the distilla- 
tion methods used in the tar industry were less 
advanced than those used in other industries, the 
proposal was worth examination. 

The use of solvent extraction as a method of 
separation had developed rapidly during the past 
few years, especially for refining laboratory oils. 
In this connection, Dr. 8. Pilat described an interest- 
ing process for the fractionation of a heavy oil. 
This consisted in dissolving the oil in a solvent, 
such as propane, and forcing in methane under 
pressure. The solution then separated into two 
phases containing the heavier and lighter constitu- 
ents of the original oil, As regards separation 
involving chemical reaction, Mr. R. Mezger described 
a process for removing carbon monoxide from 
town gas by catalytic conversion, with steam, to 
carbon dioxide and hydrogen. The cost and heat 
balance were discussed and it was pointed out that 
there was scope for considerable increase in thermal 
efficiency through improvements in chemical engi- 
neering design. A paper by Mr. W. A. Karzhavin 
dealt with the production of hydrogen from methane 
by reaction with steam. 

A general review of the papers in this section 
made it evident that a very important part was 
played by physical processes in the work of the 
chemical engineer. Out of a total of twenty papers, 
seventeen dealt with physical methods of separation, 
a striking illustration of the fact that the chemical 
engineer was frequently more concerned with 
physical operations and the physical effects of 
chemical reactions than with chemical considerations. 

The discussion was opened by Mr. A. Schuftau, 
who dealt with the papers by Mr. F. Plenz and 
Messrs. W. B. Adam and G. W. Anderson on the 
recovery of benzole from coal gas. In the method 
described by the latter authors, the gas was not only 
freed from benzole but from water vapour as well. 
This had the effect of increasing the heat content 
by 24 per cent. and this, in turn, enabled the greater 
fuel consumption necessary to be compensated 
by using the gas in gas engines. The process had 
now been in use for the last ten years and it was clear 
that among its advantages were a smaller overall 
fuel consumption, lower costs and a less expenditure 
on material as compared with older methods. 

Mr. A. Antoni called attention to the advantages 
of spray drying over vacuum treatment, especially 
in the case of colloids. It was possible to treat 
large quantities in this way, the resulting product 
being in the form of powder. Almost complete 
dryness could be obtained and the appearance 
was enhanced, this being specially advantageous 
in the case of dairy products. The labour costs 
were low, as even large plants could be operated by 
one man. It had, he felt sure, a great industrial 
future. 

Mr. A. L. Bloomfield agreed with the General 
Reporter that the treatment in some of the papers 
might have been more theoretical. While recognising 
the value of the empirical methods which had 
yielded good results in the past, before theories 
had been formulated, theories in the long run would 
lead to greater progress. The system of graphical 
calculation used by Mr. Oman for a binary mixture, 
which did not involve the assumption of constant 
molal reflux, was very good. He rather disparaged 
Trouton’s rule and it was true that this rule was not 
alwaysexact. Accuracy could, however, be obtained 
by taking as a unit the amount of matter evaporated 
by a unit of heat, as this was proportional to the 
molal quantity. Oman also exposed the fallacy of 
the equilibrium plate. This had only a theoretical 
existence. It depended for its results on the liquid 
and vapour being homogeneous, conditions which 
did not occur at every point. While this did not 
altogether rob it of its value, it might lead to 
efficiencies of the order of 150 per cent. being 
obtained. 

Mr. G. Domat said that Mr. Kirschbaum in his 
paper had shown how the theoretical plate might 
be substituted for the equilibrium plate. The effi- 
cacy of this substitution had been confirmed by 
experiments with different types of apparatus. The 
effect of constructional details, load, vapour velocity, 
intimacy of contact between the liquid and steam, 
and other factors on the efficiency of the plate were, 
rightly, stressed. 
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Mr. R. H. Griffiths also referred to Mr. Plenz’s and 
Messrs. Adams and Anderson’s papers. One effect 
of the introduction of the activated-carbon process 
had been the improvement of other processes, 
especially in regard to thermal efficiency. It was, 
however, important that the various systems should 
be compared on an equal basis, and in this connec- 
tion it should be pointed out that, in contra 
distinction to others, the cost of the activated 
carbon process did not rise as its efficiency increased. 
This was not, apparently, recognised in some figures 
given by Mr. Plenz. The process was being success- 
fully used for the removal of sulphur from gas 
supplied for domestic purposes, and this purification 
could be carried further at an increased cost. 

Mr. G. Claxton said that the Plenz inhibitor 
process, which was invented some ten years ago 
was applicable to most forms of benzole. About 
30,000,000 gallons were being treated by it in 
Great Britain every year and there had been no 
complaints of gum formation. Some 1,500,000,000 
gallons of cracked petrol were also being treated in 
the United States. In fact, the only practical limit 
to its use was the total sulphur content of the crude 
benzole. When the total thio-sulphate content was 
high the amount of sulphuric acid required was so 
great that inhibitors became unnecessary ; other- 
wise they could always be used, with a consequent 
saving of material. He was disappointed that 
Messrs. Adams and Anderson had given no figures of 
the cost of removing carbon disulphide. He was 
of opinion that the costs of the three processes for 
this purpose were about the same, the choice being 
governed by local conditions, such as the constancy 
of the raw materials and the presence of cooling 
water. 

Mr. W. H. Hoffert agreed with Messrs. Adams and 
Anderson that the recent changes in the method 
of sulphur recovery, though complicated, were 
advantageous. Benzole could not always be washed 
with acid in gas-works, and the new method there- 
fore enabled it to be refined without difficulty and 
loss. One difficulty about sulphur removal was the 
disposal of the crude carbon disulphide recovered. 
This amounted to from 300 tons to 500 tons per 
annum, and though a good deal of this might be used 
industrially ; a still greater quantity was still being 
imported from Belgium. As far as small works 
were concerned, the ideal would be to convert the 
disulphide into some harmless product, of which 
methyl xanthate was one. One difficulty about the 
process was how to avoid cracking the resins; 
indeed, it had been abandoned at some works for 
this reason and because of the consequent odorous 
vapours. He would like to know how this disad 
vantage was overcome at Beckton. 

Referring to the paper on the production of 
road tar by Messrs. W. E, Cone and W. J. Chadder, 
Mr. G. J. Greenfield emphasised the importance 
of ammonium chloride as a cause of corrosion ; 
its dissociation during the distillation of the tar 
caused hydrochloric acid to accumulate in the 
residue and to impart an acid reaction to the latter. 
Uniformity in the finished quality of the tar was 
only possible when blending was controlled by a 
central authority. As regards corrosion, the remedy 
was simple and could be secured at no great cost. 
He wished to suggest that the section covered too 
wide a field and might with advantage have been 
sub-divided. 

Mr. E. W. Dunning pointed out that Mr. Mezger 
gave the number of deaths due to carbon monoxide 
poisoning in Germany as 2-6 per cent. of all the fatal 
accidents between 1926 and 1932. This was four 
times as many as in this country, and six times 
as many as in the United States. The reduction 
of the carbon monoxide content by 1 per cent. 
would, therefore, not have much effect. In fact, 
it was unlikely that the total removal of carbon 
monoxide would much affect the suicide rate. 
Statistics in this country showed that carbon 
monoxide poisoning accounted for the same number 
of fatalities as falling out of bed, and were equal 
to only about one-seventh of those caused by falling 
downstairs. 


Swe Repvction, GRADING AND MIXING. 


The chair was then taken by Dr. A. W. G. Wilson, 
and reports on the papers in Section D, Sub-section 
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A (Size Reduction, Grading and Mixing), and in Sub- 
section B (Electrolysis and Electrical Applications) 
were presented by Professor B. W. Holman and 
by Dr. H. J. T. Ellingham, respectively. Ina paper 
by Mr. H. W. Gonell, in the first sub-section, the 
author stressed the importance of exact knowledge 
in checking production and in assisting in meeting 
the demands ‘of industry. In the case of fine 
powders, details of their space-filling capacity, void 
content, angle of repose, oil absorption, wettability 
and other special properties might be required, in 
addition to their mechanical state and specific sur- 
face. A valuable section of the paper was that 
dealing with the apparatus recommended for 
examining particle size between the lower limit of 
screening, which was taken as 0-06 mm., and the 
upper limit of colloidal solution, which was taken 
as O-lw. The employment of the interference 
microscope and of X-rays, and the application of 
electronic radiation to the examination of very fine 
powders, was reviewed. In the paper by Mr. B. 
Kramer, the utilisation of lignite, coal dust and 
washings, middling products and de-dusted coal for 
steam raising was considered. Rather large claims 
were made for the “ mill ” furnace, which had been 
developed for burning lignite. In this furnace the 
fuel was dried and pulverised in a single chamber 
which formed part of the furnace, thus eliminating 
dust bunkers, dust pipes, burners and preliminary 
driers, with consequent savings in first and operating 
costs. The plant was so complicated that it was 
difficult to understand how it operated, considering 
the number of unsuccessful efforts that had been 
made to generate power efficiently from lignite and 
peat. The entering fuel was dried by hot air 
without explosion, and in a remarkably short time. 
The water vaporised was blown into the furnace 
together with the air for combustion. This had no 
injurious effects judging by the “ acceptance test ” 
given, wherein an efficiency of 87-9 per cent. was 
obtained with lignite containing 48-15 per cent. 
water and 7-77 per cent. ash. These were very 
remarkable figures. Several large boilers were 
described, the largest being two at Horbke, with an 
output of 110 tons per hour of steam each at a 
pressure of 17-5 atmospheres and an efficiency of 
over 87 per cent. 

In the electrolytic sub-section, it was pointed 
out that the whole of the world’s output of alumin- 
ium, magnesium and sodium, as well as of calcium, 
cerium and beryllium, was extracted electro- 
lytically from the mother salts. Electrolysis of 
purified aqueous solutions of their salts was also 
being used on an increasing scale for the extraction 
of zinc, copper, cadmium and nickel. Electrolysis 
was now being applied to remove small quantities 
of iron from solutions of aluminium sulphate and 
for the manufacture of caustic soda and chlorine, 
hypochlorite solutions, chlorate, oxygen and hydro- 
gen, besides a range of fine chemicals such as 
“per” salts, pigments, ferricyanides, and p- 
aminophenol. It was also being more and more 
employed for electroplating, among the more recent 
developments in this field being the electrodeposition 
of alloys, such as bronze, and plating on aluminium. 
Finally, it was being widely used for the removal 
of oxide films and grease from metal surfaces, 
Electrochemical process included the production of 
calcium carbide, carborundum, graphite, ferro- 
alloys, pig-iron and phosphorus, while, in the lower 
temperatures range, mention might be made of 
annealing and milk pasteurisation. 

As regards power supply for these purposes, electro- 
thermal processes were nearly always operated by 
alternating current, while for electrolysis direct 
current was essential. The relative advantages of 
motor generators, rotary convertors and arc rectifiers 
for the supply of the latter must be considered. 
As regards cost, the consumption of some of the 
processes was so large that their economic operation 
was practically confined to areas where power 
Was exceptionally cheap. In others, the best 
location was largely determined by such factors as 
proximity to raw materials or markets. Hydro- 
electric power at present only retained an over- 
whelming advantage where its generation did not 
involve particularly large expenditure. Moreover, 
consideration of national security, limitations of 
foreignexchange, and the functioning of international 


cartels had in some cases contributed to the estab- 
lishment of electrochemical industries in countries 
where they could not be economically maintained 
against open competition. 

Dr. R. Lessing, who opened the discussion, 
referred to the paper on the ‘‘ Estimation of Finely- 
Divided Solids,” by Mr. H. W. Gonell, and said it 
was only lately that the immense importance of 
the size distribution of the particles in a mixture 
had been appreciated. This applied particularly 
to the relatively large pieces which were met with 
in coal combustion, even when it was burnt on 
a grate. The problem of the dust raised by gas 
and air currents was also important, and it was 
not too much to say that the paper only covered 
one corner of it. The true size distribution must 
be found in some way, and it was only right to 
say that more had been done in this direction in 
Great Britain than the General Reporter seemed 
to think. According to recent calculations, most 
coal-dust particles did not exceed ;}, of an inch, 
but in British coal the total proportion of this 
size was very large. It was probable that when 
used for combustion, a great deal of this coal 
escaped without being burnt and contributed largely 
to the solid content of the atmosphere in large 
towns. As regards structure, the particles were not 
of recognised geometrical shape, and any measure- 
ments that were made might be greatly affected by 
this condition. An important question of nomen- 
clature was to define exactly what was meant by 
dust, smoke, fog, and mist. An assembly such as 
that Congress might be of great assistance in that 
direction. 

Mr. H. W. Gonell, referring to Mr. Mary’s paper, 
said that the energy required for grinding in relation 
to surface area must be determined. It depended 
on the shape of the particles, and very varied 
results were being obtained. Mr. Mary’s conclu- 
sions agreed with those reached in Germany, and 
the position might be clarified by the exhibition of 
microphotographs of various dusts which was to 
be held in Berlin next November. Sifting was not 
an adequate method of separating the particles of 
very fine powders, and here again the results were 
divergent. The problem affected not only pulverised 
coal, cement and fillers, but many other branches 
of technology, all of which were dependent on one 
general question of contact surface. This problem 
could only be solved by co-operation, and that was 
one of the objects of the Berlin exhibition. 

Mr. T. C. Thomsen, who was invited by the chair- 
man to elucidate a point made by the General Re- 
porter as to why the slight electrolysis of water by 
decreasing the oxygen content should prevent 
corrosion in boilers, said that the reasons were not 
yet clear to those responsible. He could only say 
that some 150 installations were in use and that 
water treated in this way had been sent through 
miles of pipes without more than x in. of scale 
being formed after eight years. The thickness of 
the scale did not increase after a certain very small 
maximum had been reached. 

Mr. F. Svanoe drew attention to the important 
effect the location of power plants had on their 
cost and on that of the materials produced, while 
Mr. F. Horn asked how the mercury used for 
removing iron from solutions of aluminium salts 
in the method described by Professor W. Palmaer 
was afterwards freed from that metal. Mr. F. 
Muller said that in using aluminium oxide for 
depositing aluminium it was found less retaining 
power was obtained with a very pure salt than 
when it was of ordinary commercial quality. There 
was, in fact, an extraordinary difference in the 
behaviour of super-pure and ordinary pure metals, 
and the results obtained in France and Germany 
indicated that it might be specially valuable to 
cover the ordinary metal with a film of super-pure 
material. 

Mr. A. Stevens, referring to Mr. Thomsen’s process, 
asked whether the effect was transmitted over a 
distance. It was, of course, well-known that corro- 
sion could be prevented if the oxygen was removed, 
but he did not see how electrolysis could reduce the 
content. Neither did he understand why scale did 
not continue to be deposited after a certain thick- 
ness was reached. 

(To be continued.) 





LABOUR NOTES. 


THE annual report of the United Patternmakers’ 
Association states that in the twelve months which 
ended on December 31 last, the gross income ‘was 
94,3741. 12s. 1d.— a drop of 19,9981. 17s. 3d. as compared 
with 1934. The gross expenditure, 85,1641. 188. 9d., 
was 22,8461. 5s. 11d. less. As in the report for the 
previous year, the difference is accounted for mainly 
by a reduction in unemployment payments. The 
figures for State unemployment were :—Rececipts, 
29,9731. 17s. lld., and payments, 29,4501. 4s, 4d., 
while 5611. 128. 4d. was received and expended for 
administration. For National Health Insurance, 
9,5471. 13s. ld. was received and 9,331. 16s, 9d. paid 
out. The net trade union income was 54,6241, 11s, 1d., 
and the net trade union expenditure 45,7381. 14s. 10d. 


“The improvement in trade,”’ Mr. Findlay, the 
general secretary, says, “ is reflected in a net increase 
of 169 plus two reinstated, and it is interesting to 
note the following figures in view of the talk now going 
on about the lack of skilled men and the employers’ 
lack of foresight in not arranging for the training of 
apprentices. Our figures show the number of appren- 
tices admitted since 1929 as 216, 214, 106, 63, 102, 
153, while this year it is 124. The average age has 
risen from 21} years to 24. In 1920, we made 733 
apprentice members, and the average was 204 years. 
In 1921, we made 311, and the age had risen to 21. 
In 1921, our apprentice membership was 10-6 per cent. 
of the whole ; in 1935 it is down to 5-5 per cent. I 
think these figures tell their own tale.” 


The Post Office Engineering Union, at its annual 
conference in Weymouth last week, unanimously 
adopted a resolution expressing thanks to the executive 
for its efforts on the question of hours, and instructing 
it “to continue to make a special effort to obtain a 
reduction of hours in the engineering and stores 
departments.” Speaking in support of the resolution, 
a delegate said that if it were possible to give back 
large sums of money to the public in the form of reduced 
telephone charges, it should be possible to give the 
staff a shorter working week. 


The Associated Society of Locomotive Engineers 
and Firemen have sent to the railway managers a new 
claim for improved wages and working conditions. 
In it, the Society asks not only for the restoration of 
the whole of the balance of the wage cut made in 1931, 
but also for a six-hour working day. In this respect, 
it is taking a different line from the two other unions 
of railwaymen, which have asked for the restoration 
of the remaining 2} per cent. of the wage cut and the 
full restoration of standard rates in respect of overtime, 
night duty, and Sunday duty. The offer of the railway 
companies to restore 1} per cent. of the 24 per cent. 
balance, without any concession on working conditions, 
has been rejected by all three unions, The National 
Union of Railwaymen and the Railway Clerks’ Associa- 
tion are pursuing their claim through the established 
negotiating machinery. The Associated Society of 
Lecomotive Engineers and Firemen, however, having 
lodged a fresh claim, will have to start all over again 
by seeking an interview with the general managers 
of the railway companies. 


The Ministry of Health has issued a statement 
showing the number of persons in receipt of poor 
relief in England and Wales in the quarter ending 
March this year. The total number of persons (men, 
women and children) in receipt of poor relief on the last 
Saturday in March was 1,328,432, equivalent to 327 per 
10,000 of the population. The corresponding total 
at the end of March, 1914, was 643,643. The increases 
recorded during the latter part of the previous quarter 
continued until the second week in January. In the 
remaining eleven weeks, with two exceptions when 
severe weather conditions caused suspension of work 
in the building trades and other out-door work, the 
numbers showed a continuous decrease. The figures 
at the end of March, when compared with those at the 
end of December, 1935, showed a decrease of 20,376 
(or 1-5 per cent.) and a decrease of 26,190 (or 1-9 per 
cent.) when compared with those at the end of March, 
1935. The total number of persons in receipt of 
domiciliary relief on the last Saturday in March was 
1,156,656, as compared with 1,178,634 at the end of 
December, 1935, or a decrease of 21,978 (or 1 -9 per cent.). 
The corresponding total at the end of March, 1935, 
was 1,173,895. _itliul 

The totals given include large numbers returned as 
persons who would ordinarily be employed. Nearly 
all the relief given to these persons is given to them 
while resident in their own homes. The average number 





of persons returned as ordinarily engaged in some 
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regular occupation, who were in receipt of poor relie 
in March, while resident in their own homes (including 
wives and dependent children) was 518,050, a decrease 
of 1,560 as compared with the corresponding number 
in December, 1935, and a decrease of 47,036 as com- 
pared with March, 1935. The total of 518,050 comprises 
157,969 men, 133,607 women, and 226,474 children, 
and includes 312,363 persons who were registered at 
employment exchanges for employment or were 
dependent upon persons so registered. 


The average number of persons not ordinarily engaged 
in some regular occupation (including wives and 
dependent children) in receipt of domiciliary relief in 
March was 647,116, an increase of 4,739 as compared 
with the corresponding number in December, 1935, 
and an increase of 29,036 as compared with March, 1935. 
This number of 647,116 exceeds by about 266,959 (or 
70-2 per cent.) the average number of persons in receipt 
of domiciliary relief during March, 1914. 


An interesting study of wages, hours, employment 
and annual earnings in the American motor vehicle 
industry in 1934 has been published by the United 
States Department of Labour. The authors, Messrs 


N. A. Tolles and M. W. La Fever, are on the staff of | 


the Bureau of Labour Statistics. Dealing with sex 
differentials in earnings and hours, they say that the 
men in the industry earned an average of about 42 per 
cent. more per hour, had an average working week 
about 5 per cent. longer, and thus earned approximately 
0) per cent. more per week than did the women em- 
ployees, Since more than nine-tenths of the industry's 
workers are men, the general averages conceal the very 
much lower hourly and weekly wages paid to the 
women. The average hourly earnings of all the men 
studied were 70-7 cents in contrast with the average of 
48-9 cents per hour which was earned by the women. 
Similar differences existed in the slack month of 
September. During April, 85-5 per cent. of the women 
in the industry, but only 22-5 per cent. of the men, 
had average earnings of less than 60 cents an hour. 
In the automobile division, 80-2 per cent. of the women 
averaged less than 60 cents per hour in April, while only 
52 per cent. of the men were paid less per hour. In the 
automotive-parts plants, 90-1 per cent. of the women 
and 43°6 per cent. of the men averaged less than 
60 cents per hour during the month of active production. 





Writing in The Record, the journal of the Transport 
and General Workers’ Union, Mr. Ernest Bevin says : 
“ A matter which must be earnestly tackled by the 
Union and which is vital to the health and well-being 
of the people is the question of holidays with pay. 
This is an age of increased leisure, but it is rather 
striking that the men and women engaged in the great 
basic industries of the country—textiles, steel, mining, 
and engineering and the other great trades upon which 
so much of the country’s welfare depends—have been 
denied the right of holidays with pay. The holiday 
question has been raised in an acute form internationally, 
and it is extremely regrettable to note that its legal 
application is being opposed by the British Govern- 
ment and British employers on the ground that it 
would increase costs in British industry by 2 per cent. 
I very much doubt whether it would cost anything 
like that amount, because the cost of reforms always 
finds its level, and in those industries where holidays 
with pay are already operating, work has been so 
organised that the cost of those holidays has been 
reduced to a minimum.” 


“ But,” Mr. Bevin goes on to say, “even if it did 
cost 2 per cent., it is a small reward to pay a workman 
after a year of intense effort. I do not know of any 
employer in any industry in which holidays with pay 
have been granted, who would now ask that they 
should be given up. This question of holidays becomes 
acute at each Bank Holiday period, and in many cases 
represents a loss of nearly a week's pay to the workers. 
Yet the principle of ho'idays with pay has been estab- 
lished, and rightly so, for all men in public employ- 
ment, the Civil Service, snd in many other of the more 
enlightened industries. It should be established for 
all workers. Our Biennial Delegate Conference gave 
us an instruction to press for payment for Bank Holli- 
days and annual holidays in each of the industries we 
represent. It must now be made a vital issue. If it is 
argued in certain industries that certain employers 
cannot stand it, the position can be met by a pooling 
arrangement for the whole industry and the State 
might easily act as the collector. Nothing is too 
difficult to organise if there is the will to do it.” 


On Tuesday last week, the Luternational Labour 
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with pay” convention by 95 votes to 16. In the 
course of a contribution to the discussion, Mr, Forbes 
Watson, the British employers’ delegate, said that the 
proposal was not that the conference should do some- 
thing to encourage the employers of the world to turn 
their minds towards the question of holidays with pay. 
It was a proposal that the conference should compel 
every ratifying State to impose upon the employers in 
every section of its industry a rigid system of holidays 
with pay, regardless of what it meant to unemploy- 
ment and regardless of what the consequences might 
be. 


The weekly organ of the International Labour 
Office at Geneva states that the question of the right 
to holidays with pay continues to arouse considerable 
public interest in Germany where, it may be recalled, 
no legislation exists on the subject. This right is 
acquired in certain cases under collective agreements 
and even under individual contracts of employment, 
but as a general rule it is based solely on the actual 
need of a holiday. The newspaper Der Angriff observes 
| that the principle of paid holidays is no longer denied, 

but this is not so for certain questions of detail and 
| application, as for example, in the case of a worker 
| who leaves his employment during the course of the year. 
| Most collective agreements and individual contracts 
of employment state that a worker who is instantly 
dismissed for a misdemeanour loses his right to a 
holiday with pay. But where a worker is dismissed 
with the usual notice it becomes important to ascertain 
what becomes of his acquired right to a holiday. 
It would seem to be only just in such cases that the 
dismissed worker should receive one-tenth of his 
annual holiday period for each complete month of 
service. Any future regulation of holidays with pay 
should be in the form of a general scheme covering 
these various points. 





In the case of workers in the building and allied 
trades, who on account of the nature of their work 
are often obliged to change their employer, a solution 
has been found for the question of holidays with pay. 
The Sixteenth Administrative Order issued recently 
in execution of the Labour Regulation Act authorises 
the Labour Trustees to introduce, through collective 
agreements, a system of holiday stamps in this industry. 
Employers are obliged to stick holiday stamps of 
specified value corresponding to weekly wages on the 
holidays cards which may be obtained from any post 
office. In this way, the rights of building a al 
to a holiday with pay are guaranteed regardless of the 
number of times they change their employer. When a 
worker's holiday card has the requisite number of 
stamps, the last employer exchanges it at the post office, 
informing the postal authorities of the date of issue 
of the card, the date of the worker’s holiday and 
vouching for the worker’s consent. The worker 
himself must then go on holiday not later than the 
following week. The application of this system is 
likely to meet with some difficulty, and adjustments 
may have to be made, so its introduction must be 
considered as an experiment. 


The craft unions which have members employed 
in railway workshops have accepted the offer of the 
companies on the wages question. This was that as 
from the first full pay after July 1, the present deduction 
of 2} per cent. from the gross earnings of all railway 
employees under shop conditions (other than those 
engaged on the Great Central Section of the L.N.E.R. 
or on the Cheshire Lines) should be replaced by a 
deduction of 1} per cent. It is provided that the 
deduction shall not operate so as to reduce the earnings 
of any adult male employee below 40s, per week. The 
new arrangement is to continue for twelve months 
and thereafter until varied by agreement or award. 








ANGLO-ARGENTINE TrRaDE NecotiaTions.—Now that 
negotiations have been commenced for a new Anglo- 
Argentine Trade Agreement to replace the so-called Roca- 
Runciman Agreement, concluded in 1933, the Tariff 
Committee of the Federation of British Industries, 21, 
Tothill-street, London, 8.W.1, has been considering what 
attitude it should take up. Views on the working of the 
current Agreement, and as to the new Agreement which 
is to take its place, are already being put forward by 
interests representing fimance, shipping, agriculture, and 
by British companies established in the Argentine. The 
Federation, in the views which it has now sent forward 
to the President of the Board of Trade, has confined itself 
to the point of view of the British industrialist. The 
conclusions arrived at by the Tariff Committee can be 
summarised as expressing the belief of British industry 
that the working of the Roca-Runciman Agreement has 
constituted a progressive stage in United Kingdom 
export trade to the Argentine, and that, given certain 
amendments and improvements, which it is hoped may 





| be embodied in the new Agreement, there are good 
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HINGELESS-CAP LUBRICATOR. 


THE annexed drawing illustrates a little lubricator 


recently developed by Messrs. Glenfield and Kennedy. 
Limited, Kilmarnock, which presents many advan- 
tages over the ordinary hinged-cap form, the top of 
which may or may not be properly closed down afte: 
oiling, or may be easily damaged if knocked by acci 
dent. The parts are turned out of a brass bar an! 
consist of the body, the cap and shank combined, « 
spring and spring washer. The shank, integral with 
the cap, is split for part of its length and the bottom 
end is slightly larger in diameter than the main part 

To assemble, the spring and washer are inserted in 
the lower part of the body, the spring being compressed 
by a special tool. The cap shank is then inserted 
through the upper part of the body, and forced through 











| 
| 
| 
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into the lower portion. The taper at the bottom of 
the filling cup forces the two legs of the shank togethe: 
and the ends are so held while passing through the 
hole and also through the spring and washer below 
When the shoulder on the shank passes the last part, the 
legs spring apart and the whole unit is then locked and 
cannot be separated once the lubricator is screwed into 
position. 

The lubricator is automatic in being self-closing 
under the action of the spring; the projection of the 
cap beyond the diameter of the cup prevents dirt 
falling on it from finding its way inside ; further, the 
projection provides a means of lifting the lid. When 
used in a position difficult of access, the spout of the 
oilean can, in fact, be used to raise the cap and deliver 
oil in one operation. 

The fitting is made in machined brass, either nicke! 
or chromium-plated, and three sizes are stocked, two 
screwed for } in. and one for } in. gas thread. 








ENGINEERING TRAINING AND 
EDUCATION. 


Course of Lectures on Industrial Law.—A course of 
ten weekly lectures on “ Industrial Law,” held under 
the auspices of the Industrial Welfare Society, will be 
delivered by Mr. H. Samuels, M.A., Barrister-at-Law, 
commencing on Wednesday, October 14, at the head- 
quarters of the Society, 14, Hobart-place, London, 
8.W.1. The lectures, which will be held on Wednesdays, 
at 6.30 p.m., will each last one hour and there will be 
a further half-hour for questions and discussion. The 
course is intended for all persons engaged in adminis- 
trative work in industry and commerce, as well as for 
persons intending to take up such posts. The syllabus, 
which includes such subjects as industrial law, law of 
master and servant, Factory Acts, employers’ liability 
and workmen’s compensation, law of trade unions, 
national insurance, taxation and rating law, pension 
funds, and company law, will be treated as far as 
possible from a practical rather than an academic 
standpoint. The fee for the course is two guineas. 
Individual members of the Society and executives of 
member firms are admitted at the reduced fee of 
Il. 128. 6d. 








Ar TRAVEL IN AvusTRALIA.—Oflficial statistics show 
that there are now 14 air-transport companies in Australia 
which are operating 27 regular services. About 50 uair- 
craft are in use on these routes which cover 16,553 miles. 


Tue Norts-East Coast INsTITUTION OF ENGINEERS 
AND SHIPBUILDERS.—We understand that the George 
Mitchell Harroway Scholarship for 1936 has been awarded 
to Mr. William Steele, of Bebride, near Blyth, who intends 
to study for the B.Sc. degree in marine engineering «|! 
Armstrong College. 

PUNCTUALITY ON THE LONDON MIDLAND AND Scorrisit 
Raitway.—A return issued from Euston shows that out 
of a total of 274,098 express and local passenger trains 
run on the London Midland and Scottish Railway within 
a recent four-week period, no fewer than 262,968, or 96 pet 
cent., arrived at their destinations punctually. The 
figure of 93 per cent. for express trains is the highest 
achieved since the formation of the railway, while i” 
one particular area, the Central Division, which covers 
a large portion of the densely populated parts of Lan- 
eashire, Yorkshire and Cheshire, 100 per cent. wes 
reached on four consecutive days. 
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FUEL METER FOR 
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THE MEASUREMENT OF FUEL OIL 
CONSUMPTION IN _ INTERNAL- 
COMBUSTION ENGINES. 

THE apparatus described below has been devised by 
Mr. A, T. J. Kersey, M.I.Mech.E., and Mr. G. W. C. 
Coy, with the object of obtaining continuous measure- 
ments of fuel consumption of engines using heavy oil 
as fuel. 

A large fuel tank with a gauge glass at the side is 
unsuitable for this purpose for two reasons, namely, 
(1) the glass tends to become obscured, making observa- 
tions difficult; and (2) a small error in reading the 
height of fuel in the glass means a large percentage 
error in the consumption at light loads, unless the 
readings are taken over a longer period than is usually 
practicable under ordinary, conditions, For instance, an 
engine of 20 brake horse-power, using 0-4 Ib. of fuel 
per brake horse-power hour, uses 4 lb. of fuel during 
a run of 30 minutes. If the fuel tank is 9 in. diameter, 
the fall in the gauge glass is approximately 2 in., and 
an error of 0-02 in. means 1 per cent. When working at 
5 brake horse-power, the same error in reading would 
mean 3 per cent. If readings are taken every 5 minutes 
in order to check possible irregularities in the fuel con- 
sumption, the difficulty is intensified. The method in 
which a hook gauge is used and fuel is weighed into the 
tank to replace that used during a trial, gives a higher 
degree of accuracy, but is cumbrous, and readings can 
only be taken at the beginning and end of a trial. 

With the apparatus illustrated in Figs. 1 and 2, the fuel 
used is weighed and clear indications are given on a dial 
balance which can be read at any intervals of time. The 
apparatus is arranged as follows :—Inside the fixed tank 
6 an auxiliary vessel ais suspended by a knife edge and 
fittings from one end of a lever arm c, its weight and that 
of the contained fuel being partly balanced by the weight 
d. A very sensitive indicator e shows any change of level 
of ¢ and adjustment to central position is made by 
the milled nut f, changes of weight being indicated 
by the balance g. A fall of 0-01 in. in the lever arm c 
moves the end of indicator e a distance of 0-5 in. As 
the engine uses fuel from the tank 6 the level falls, and 
a carburetter float h allows fuel to pass from the vessel a 
into the tank. It is found that a fall of level of 0-05 in. 
is sufficient to supply the fuel required for a full load 
trial at 20 brake horse-power, and that the level remains 
Stationary while the rate of withdrawal remains con- 
stant. A three-way cock j enables a test of the appa- 
ratus to be made by withdrawing weighed quantities 
of fuel oil from 6 and noting the change in reading of 
the balance g. Tests show that readings can be taken 
correctly to 4 oz. 

The apparatus has been in use at the Royal Technical 
College, Salford, for some years, and has worked satis- 
tactorily for the whole of this time. In one trial of a 
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Fig.2. 
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showed a gradual diminution of fuel consumption. This 
was traced to a slight stretch of the brake ropes, allow- 
ing the weight to touch the lower stop, a fact which was 
detected during the first 20 minutes of the trial, with 
the result that it was rectified. During another trial of 
the engine above referred to the fuel consumption per 5 
minutes showed a slight but steady progressive increase 
during the trial. This was eventually traced to in- 
adequate piston lubrication, and on increasing the oil 
supply to the piston, the consumption fell to the original 
value and remained steady. Temporary defects in the 
governing gear, causing sticking of the spill valve, &c., 
‘have been similarly detected at early stages of trials, 
and the apparatus has also proved very useful in short- 
time tests to determine the best number and positions 
of the holes in the sprayer nozzle. 

The apparatus can be fitted readily to any size of 
fuel tank and can be locked during ordinary running 
periods when it is not desired to take measurements. 
Typical balance readings for 5 minutes’ intervals for 
full-load and no-load trials, respectively, are given 
below the readings being in lb. and oz, :— 








Fall load... 15—13 14—12 13-10 12—9 11—8 

» » - 10-7 95 84 1-3 

No load ... 13—4 13—1 12—13 12—11 12—8 

» oo oe 12-5 12-2 11-15 N—12 

THE BRITISH WATERWORKS 
ASSOCIATION. 


Tue twenty-fifth annual meeting of the British 
Waterworks Association, which was held this year 
in Leeds, was opened on June 24 in the Victoria Hall 
of the Town Hall, where the Lord Mayor (Alderman 
P. T. Leigh) extended a welcome to the members on 
behalf of the city. The first business before the meet- 
ing was the election and installation of the new presi- 
dent, Alderman Lieut.-Colonel E. J. Clarke, chairman 
of the Leeds Corporation Waterworks Committee, 
who then delivered his presidential address. 


PRESIDENTIAL ADDRESS. 


After expressing his appreciation of the honour of 
occupying the presidential chair in the Silver Jubilee 
year of the Association, the President recalled that the 
City of Leeds had been intimately concerned in its 
inauguration under the original title of the Municipal 
Waterworks Association. Although launched by 
officials, on lines apparently inspired by the Municipal 
Tramways Association, it had always been an associa- 
tion in which the elected representatives of water 
authorities shared equally with the officials in the 
conduct of its activities, and the building up of its 
high reputation. 

The city of Leeds, while essentially an industrial 
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by Charles II in 1664, and a third in 1684. In 1689 
William and Mary restored the charter of 1661, and 
under its provisions the city was still governed. The 
| present area of the city was 28,090 acres, with a rate- 
able value of over 3} million pounds. The country to 
| the east and north was wholly agricultural, but the 
area to the west and south-west was covered with 
populous towns and villages, chiefly engaged in the 
woollen manufacture. The present water supply, 
serving more than half a million people, was derived 
from upland sources, and was originally operated by a 
private company, which was bought by the City Water 
Undertaking in 1852 for 225,731/. To March 31 last, 
the total capital expenditure amounted to 5,059,8511/., 
with a net debt outstanding of 2,552,091/. The depart- 
| ment had an annual revenue from all sources of about 
| 428,000/., and since the acquisition of the undertaking 
by the Corporation, surpluses aggregating 787,3121. 
had been earned, of which more than 700,0001. had gone 
to the relief of rates. 

The capacity of the storage works, now including 
5 impounding reservoirs, 11 service reservoirs, and 
3 water towers, amounted approximately to 4,900 
million gallons, equal to about 200 days’ supply inclusive 
of compensation water. The average daily consump- 
tion during last year, exclusive of compensation water, 
was 18-34 million gallons. 

At the present time, when population appeared to be 
approaching a ‘marking time” level, trade water 
was being used more economically than ever before, 
and the widespread availability of electric power made 
industries, and consequently populations, more fluid, 
it behoved an authority to consider carefully the form 
which any necessary augmentation of its resources 
should take. Leeds was fortunately placed financially, 
but those who operated gravitation systems were only 
too well aware of the effect of long-dated borrowing 
powers for reservoir construction. Such assets were 
only of value when adequately used, and redemption 
periods of 60 years coupled with interest payments on 
post-war construction expenditure resulted in a heavy 
burden from which, seemingly, there was no escape. 
Large schemes could usually be proved the most 
economical] if the maximum output was reckoned upon, 
but, under modern conditions, what guarantee had the 
authority that something approaching the full output 
of the works would be needed ? 

Col. Clarke then proceeded to the consideration of 
various service problems in connection with water 
undertakings, and the manner in which they had been 
dealt with in the Leeds area. Reinforced concrete road 
surfaces, he said, had increased maintenance difficulties, 
and it was suggested that the opening of highways 
should be considered on a national basis. Within the 
Leeds district, for the past 20 years, each supply service, 
and also the Post Office, had its own position in all new 
roads. The placing of water pipes and fittings in build- 
ings, with a view to avoiding bursts due to frost, might 
well engage the further attention of architects. In 
January and February of this year the loss of water 
in Leeds from this cause was approximately 60 million 
gallons. Commitments for compensation water were 
often out of proportion to the quantity the authority 
was empowered to take for the use of its consumers 
or to the quantity normally in the stream during dry 
weather, but the reception of proposals to reduce com- 
pensation water was disappointing from the water au- 
thorities’ viewpoint ; a reduction in the quantity, how- 
ever, might, in the rapidly changing modern conditions, 
avoid heavy outlay on new works without making any 
material difference to the volume of water in the 
river, or causing hardship to riparian owners. Apart 
from the rights of property which these flows of com- 
pensation water represented, it appeared that in many 
streams the changed conditions, would merit an 
impartial inquiry into the river’s actual needs rather 
than a blind adherence to quantities, often set up b 
what could only be described asa rule-of-thumb method, 
The drought of 1935, following similar dry conditions 
for the greater part of 1934, had brought the subject of 
water into prominence again, and it would appear that 
the impetus thus given would result in much-needed 
new legislation to supplement or take the place of the 
Waterworks Clauses Acts of 1847 and 1863, the water 
sections of the Public Health Act of 1875, and the Public 
Health (Water) Act of 1878. Since the last-named 
Act there had been no general legislation on this 
important subject. A committee consisting of repre- 
sentatives from the Institutions of Water Engineers, 
the Water Companies’ Association, and the British 
Waterworks Association was engaged in an advisory 
capacity with representatives of the Ministry of Health, 
on the task of drafting a measure to bring water legis- 
lation up to date. The President concluded his address 
by adding, on behalf of the Leeds Waterworks Com- 
mittee, his own welcome to that of the Lord Mayor. 





CATCHMENT Boarps 





centre, had its roots well grounded in the past, one of 
the best defined of the Norman charters being that given | 
to it in 1207-8. It was first incorporated as a borough 





National oil engine, consecutive 5-minute readings 


by Charles I in 1626. A second charter was granted ! 


“The Powers and Duties of Catchment Boards ” 
was the title of a paper presented by Mr. Herbert J. 
Paul, M.Inst.C.E., Engineer to the River Ouse 
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(Yorks) Catchment Board, which dealt more particularly | water (river) authority to a limited extent only. 


ENGINEERING. 


with the provisions of the Land Drainage Act of 1930, | did not advocate that they should become the supreme 
| authority, but was of opinion that the setting up of 


and the extent to which it satisfied the requirements 
shown to be necessary in the course of the evidence 
given before the Royal Commission appointed in 1927. 
Before the passing of the Act, he observed, land 
drainage tended to suffer from too many authorities 
clothed with too little authority, no less than 360 
drainage commissions having been appointed between 
the years 1225 and 1926, each of which, as a rule, 
carried out its work without regard to that of its 
neighbours. 
The Report of Land 


the Royal Commission on 


Drainage in England and Wales was issued in 1927, | 
and stated that 4,362,000 acres, or approximately one- 
seventh of the total area then used for agricultural 


purposes, was dependent for its fertility upon arterial 
drainage. Of this total, 1,470,000 acres were outside 
any existing drainage district. The Report laid down 
two main points on which the subsequent Act was 
framed, these being (a) the necessity of having a 
supreme authority in each 
charge of the main channel and banks of the river ; 
and (b) that the area and basis of rating for drainage 
purposes should widened. The former principle 
was the one chiefly affecting engineers, and was there- 
fore the main subject of the paper. “ Drainage,” as 
defined in the Act, included “ irrigation, warping, and 
the supply of water,”’ presumably for all purposes, as no 
restriction was specified, and the district over which the 
catchment board was to exercise supervision was defined 
as “the whole of the land which directs the drainage 
towards one river ending in the sea.”” The catchment 
board was the only. authority having power to carry 
out works on the “ main river.” Some 47 catchment 
boards had been constituted in England and Wales, 
and their districts covered 39,000 square miles, or 
nearly 70 per cent. of the total area of England and 
Wales. 
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The area of the Yorkshire Ouse amounted to about ! 


4,150 square miles and contained some 500 miles of 
“main river,”” including the Ouse itself and certain 
lengths of its tributaries the 
Swale, Ure, Nidd, Wharfe, Aire, 
Rother. The members of the board 
tive of county council, county borough, and internal 
drainage board interests. . 

The duty of a board, as indicated in the Act, was 
comprehensive, but in only a few cases did the Act 
show how the supervision was to exercised or 
enforced. The board was to give such directions to 
internal drainage boards as might be deemed necessary 
to the efficient working and maintenance of 
drainage works, and if the internal board failed to 
exercise its powers properly, the catchment board 
might take over those powers and duties The catch 
ment board was empowered to make by-laws, and 
many boards had done so, dealing with damage to the 
banks, the operation and maintenance of sluices, 
abstraction of water from, and discharge of water 
into, the channel, the depositing of rubbish, navigation 
of vessels, dredging, the construction of wharves, and 
other cognate matters. It was their duty, also, to 
approve plans for the construction of new bridges, but 
apparently they could not prevent the perpetuation of 
detrimental features in a bridge that was merely recon 
structed. No mill dam, weir, or other obstruction 
might be introduced without their consent, and they 
had power to remove existing weirs if deemed neces- 
sary, on payment of compensation 

With regard to the * main river,” apparently the only 
duty of a catchment board was to maintain it in a 
“ due state of efficiency,” and it appeared from the 
wording that works of improvement would have to 
be carried out before the board became responsible for 
maintaining them. It might however, that the 
duty did not extend beyond seeing that a main river 
did not deteriorate after passing into the board’s 
hands \ further duty was to survey lowland areas 
likely to receive benefit or to av sid danger resulting from 
drainage operations and to bring it under the jurisdic- 
tion of local drainage boards. The general powers to 
carry out drainage works covered the maintenance and 
improvement of existing works, and the construction 
of new works, but these powers only applied in relation 
to the main river. There was some difficulty in 
differentiating between works of maintenance and 
works of improvement, but presumably any works 
necessary to bring a river up to a “ due state of effici 
ency * might be labelled either works of improvement 
or new works 

The author concluded his paper by reviewing briefly 
the extent to which the requirements fulfilled the 
recommendations of the various Royal Commissions 
regarding water-supply undertakings, sewerage, users 
of river water for different purposes, navigation, the 
deposition of refuse, &c. Catchment boards, as now 
onstituted, fulfilled the requirements of a supervisory 
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some such authority was long overdue. 


THe PERMEABILITY AND DURABILITY OF CONCRETE, 

A very fully documented study of “‘ The Permea- 
bility and Durability of Concrete” was presented by 
Mr. R. H. Evans, Ph.D., who pointed out that 
these properties were sometimes of greater importance 
than compressive strength, and were so closely con- 
that it seemed essential to deal with them 
together. One of the principal reasons for making 
permeability tests was that percolating water was 
corrosive to concrete, and might in time remove enough 
material in solution to cause complete disintegration. 
Permeability was probably a more complex property 


nected 


than tensile or compressive strength, and had been | 
defined by Glanville as that property which permitted | 


the passage of a liquid through the material, and was 
thus distinct from the penetration of moisture by 
absorption due to capillary action. Until the liquid 
had penetrated through the material the rate of flow 
resulted from a combined pressure and capillary action, 


but when penetration was complete capillary attraction 


ceased, and the rate then depended only on pressure. 
The measure of permeability had been defined as the 
unit rate at which a liquid was discharged from the 


material under unit hydraulic gradient, so that permea- | 


bility must be due to the existence of continuous 


passages. 


The waterproofing of concrete structures might be | 


accomplished either by integral methods which made 
the concrete itself waterproof, or by waterproof-surface 
coatings. 


permeability ; a concrete slab which was quite water- 


| tight under very low pressures might show leakage 


under high pressures. It was necessary to produce 
watertightness in order to prevent disintegration, but 
it should be noted that a watertight or impermeable 
slab was not necessarily damp-proof. The integral 
the use of the correct 
mixture of the ordinary constituents of concrete ; 
proper attention to the mixing, ramming, trowel- 
ling, and curing of the concrete ; and the employment 
of waterproofing admixtures. Normal concrete had 


four main ingredients, namely, cement, water, fine | 


aggregate, and coarse aggregate. With all mixes, other 
factors remaining constant, an increased cement content 
resulted in decreased permeability. Glanville had 
found that with normal water content the use of a 
mix richer than 1:2; 4 did not materially affect the 
permeability, but with leaner mixes the flow of water 
increased with great rapidity as the percentage of 
cement was reduced. With increased water content 
the same rate of increase in permeability was observed 
leaner than 1: 1-6:3-2. The quantity 


with mixes 


of cement did not affect the crushing strength in the | 


same degree, nor did the falling off in strength occur 
at such well-defined percentages of cement, Neat- 
cement paste, however, was more permeable than the 
series made with 1}-in. maximum aggregate, and was 
much more permeable than cement mortar. 

With uniform ramming, the quantity of water which 


produced the minimum volume of concrete also gave | 


minimum permeability and maximum crushing strength, 
but the influence of water content, while very marked 
early in the life of concrete, decreased with age and 
with an increased proportion of cement. It was 
observed that the percolation of water through mass 
concrete followed the normal laws of viscous flow as 
: Q KH 
of om 
A L 

where K was the permeability coefficient, or unit rate 
of discharge at unit hydraulic gradient. The careful 
proportioning of the aggregates was of much less 
importance than the use of correct quantities of water 
and cement, and the sand content played a more 
important part in determining permeability than the 
gravel content, provided that the gravel was not very 
porous. Meyers’ test results showed that the design 
of a mix for maximum impermeability consisted in the 
addition of properly graded aggregate to a given cement 
paste in an amount sufficient to break up the direct 
passages of water to the greatest extent, and in 


expressed by an equation the form 


by paste settlement. 

Withey had shown that lean mixes required longer 
mixing than rich. Prolonged ramming did not appre- 
ciably affect mixes of normal consistency, but reduced 
the permeability of drier mixes. Trowelling the surface 
of concrete also reduced the permeability of dry mixes, 
but had little effect on wet mixes, while wire-brushing 
the surface appeared to increase the permeability. 
Curing conditions played an important and funda- 
mental part in determining the permeability of Portland 
cement concrete, their influence being greater than 
that of any other factor, but with aluminous cement 
concrete their influence was not so pronounced. The 
best concrete was obtained by storing in water, and the 


nearer the conditions approached to this, the more | 


He | 


The problem was really one of reducing the | 
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impermeable the product. The water-cement ratio 
and the period of moist curing were so intimately 
related that it was impossible to specify the limits of 
one without those of the other. For example, to 
| produce impermeability under a pressure of 80 |b. 
per square inch with a given mix, 3, 7 and 28 days of 
moist curing were required respectively, with water : 
cement ratios of 5, 6, and 9 gallons per cwt. 

In using waterproofing admixtures care was necessary 
in selecting the proper admixture and in adding only 
the stipulated quantity; a good admixture might 
have detrimental results if added to excess. The 
Building Research Station had classified admixtures 
as pore-filling and water-repellant. The former class 
was further divided into inactive, e.g., chalk, Fuller’s 
earth, gypsum, and iron filings ; and active admixtures, 
e.g., alkaline silicates and calcium chloride. The second 
class was similarly subdivided, the inactive including 
calcium soaps, vegetable oils, and resins, and the 
active, soda, and soap with calcium chloride or lime. 

The class of waterproofing surface coatings 
included penetrating surface treatments, which might 
| be either chemically inert and effective by filling the 
| pores, or chemically active, reacting with the surface 
constituents to form compounds of greater volume 
| and less solubility in water ; and plaster coatings, which 
|might also contain a waterproof admixture. Bitu- 
minous coatings acted by covering the concrete with 
an elastic waterproof skin, capable of appreciable 
changes in length without cracking. Non-bituminous 
coatings, such as linseed, perilla, sunflower and other 
oils, butyl stearate and butyl oleate, were effective 
|for a considerable period but were liable to crack if 
further shrinkage of the rendering occurred. 

The durability of concrete when in contact with 
many salt and acid solutions was dependent upon the 
| pH value of the solution, where the symbol pH denoted 
the hydrogen-ion concentration of the aqueous solution, 
the value for a neutral solution being about 7. Distilled 
water had a “disintegrating effect on concrete, while 
| acid moorland waters, having pH values between 4 and 
7, did not usually attack concrete surfaces when the 
value was 6-5. Of the sulphate solutions, 
| magnesium sulphate was the most destructive with 
| Portland cement, but appeared to have no action on 
j}aluminous cement. Humic acid, present in moorland 
waters, slowly corroded Portland cement, but likewise 
had no effect on aluminous cement. To resist attack 
| the concrete should be made as impermeable as possible. 
| Surface treatment with tar and bituminous solutions 
| offered temporary resistance to aggressive waters, 
| but the permanence of the protection depended on the 
| durability of the coating and was probably only a few 
| years. Admixtures usually increased the resistance 
| but none gave complete protection ; linseed oil, for 
| example, gave good protection up to three years. 
| Resistance to freezing depended on impermeability, 
las no damage could be done if the water could not 
penetrate. 

The permeability and durability of 
concrete were problems which remained to be investi- 
gated, and only research ahd experience could solve 
jthem. It was generally accepted that vibration 
increased the compressive strength of concrete, and 
there was every reason to believe that both permea 
bility and durability would be improved and shrinkage 
| decreased. 
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AFFORESTATION OF CATCHMENT AREAS. 

The next paper to be considered by the conference 
was presented by Mr. A. P. Long, O.B.E., of H.M. 
Forestry Commission, and dealt with * The Afforesta- 
tion of Water Catchment Areas.”” The true value of 
the influence of forests upon the earth’s water supplies, 
the author premised, had never been fully realised, for 
history showed that the destruction of forests had 
always been the settled policy of man despite the 
adverse effects which invariably accompanied it. 
Mr. C. G. Trevor, Inspector-General of the Indian 
Forest Service, stated before the 4th Empire Forestry 
Conference in 1935 that in Greece, Anatolia and Spain 
the destruction of forests had seriously interfered with 
the climate, with cultivation, and with the moisture 
content of the soil, on which, ultimately, every nation 
depended. 

The influence of large forest tracts upon atmospheri 
humidity, as reported upon by the Forest Influences 
| Committee of the 1935 Conference, was to increase the 
moisture content of the air within and near the forest. 
The air temperature was also lowered and thus brought 
nearer to the saturation point. The joint influence of 
these two factors was manifestly to increase relative 
humidity. The presence in the forest of an atmosphere 
of greater relative humidity and, in the growing season, 
a lower temperature than outside, caused the moisture- 
laden air currents to precipitate more of their moisture 
near forests than elsewhere. It was claimed, also, that 
afforestation assisted to conserve the water when it had 
been precipitated. Experiments extending over man) 
years had demonstrated that evaporation from soils 
within a forest was less than in the open. The leafy 
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AIR LINER WITH RETRACTABLE UNDERCARRIAGE. 








canopy broke the fall of rain, and the humus layer 
further absorbed and entangled the water, so that the 
immediate run-off was reduced. Roots of trees ren- 
dered the soil porous, thus permitting absorption and 
the passage of water to deeper layers to replenish 
perennial springs. The value of such delayed action 
was obvious in a climate with an uneven distribution 
of rainfall. These conclusions were supported by the 
work of expert investigators in Switzerland, France, 
the United States, and in China. Forests were also 
effective in reducing flooding. Floods invariably 
caused soil erosion, and it followed that afforestation 
led to a reduction of silting. 

Forests aided the purity of water supplies, as the 
grazing present under a tree crop was very limited, and 
animal contamination was therefore reduced. Further, 
if the slopes below a peat bog were afforested, on reach- 
ing the forest the peaty water became entangled, thus 
decreasing evaporation and increasing the natural 
filtration. To these benefits of increased local water 
supply, improved conservation and greater purity, 
were to be added the two further considerations that 
forestry employed more labour than the usual systems 
of husbandry on gathering grounds, and so increased 
employment ; and secondly, the property afforested 
acquired a greater amenity value, which appealed to 
the general public. 

The first step in afforestation was to survey the area 
selected as a basis for its subdivision into plantable, 
unplantable, and agriculturally suitable ground. The 
terrain of a catchment area normally consisted of three 
types, viz.,an almost flat or gently sloping tableland,steep 
slopes, and in the valley almost flat land again. The top 
tableland was rarely capable of producing a profitable 
crop and was therefore classed as unplantable. The 
slopes commonly consisted of friable soil capable of 
producing a profitable crop of trees except on bare 
rock outcrops and exposed areas, and were eminently 
suitable for afforestation. The low-lying land consisted 
mainly of grass, often very wet but relatively well 
sheltered, and with suitable draining and appropriate 
methods of planting was usually well adapted to the 
crowth of timber. Assuming that animals were to be 
banished from the environs of a reservoir, two types of 
land would be planted, and the third, the unplantable 
top, might be used as a sheepwalk or a grousemoor, or 
a combination of both. 

The choice of species for planting was relatively 
simple, as it was almost limited to conifers except for 
amenity purposes. A catchment area lying in a 
district of high rainfall, would be mostly wet, thus 
Norway and Sitka spruces would form a large part of 
the crop. Other possible species for the remaining 
land were Japanese and European larch, the former 
being usually the more suitable. Douglas fir was 
satisfactory in sheltered situations on firm soils. Of 
the pines, Scotch pine was useful for dry rocky places, 
hot too exposed, and Contorta pine gave promise in 
wetter rocky places. For underplanting and for 
amenity purposes the most useful were Hemlock 
spruce, the Noble and Grand Silver firs, and, less 
frequently, Lawson cypress and Thuja plicata. All 
spruce land required fairly extensive draining, an 
operation the importance of which could not be too 
strongly emphasised. 

The methods of planting would be limited to two. | 
On the slopes carrying deep soil notch planting was 
satisfactory, but the wet ground devoted to spruce 
would need turf planting. This method combined 
draining and mound planting, the turves derived from 
drains being distributed at the required distances, 
upturned to form a mound in which the tree was 


subsequent to planting consisted of the normal opera- 
tions of filling up gaps, weeding, and the adequate 
maintenance of drains. Protection against fire by a 
system of fire rides also required attention. When the 
plantation had become established, so as to be beyond 
the influence of weed growth, no further treatment was 
required for a number of years until the thinning stage 
was reached. Assuming average timber production, 
the total initial costs of planting amounted to 121. 10s. 
per acre, and upkeep expenses 6s. per acre per annum ; 
which, allowing interest at 2} per cent., gave a yield 
corresponding to a soil rent of 2s. 6d. to 3s, 6d. per 
acre per annum. This figure was almost exactly the 
rent obtainable from the same area if run as a sheep 
farm. 


ReE-HovsiInGg AND THE DEMAND FOR WATER. 


In a paper on “ The Effect of Re-Housing on the 
Demand for Water in Leeds,” Mr. Harry Shortreed, 
waterworks manager for the city of Leeds, gave a 
reasoned justification for the belief that, although 
extensive schemes for re-housing had been carried 
through and others were in progress, it did not neces- 
sarily follow that any considerable increase in the 
demand would result. The statistics on which his 
conclusions were based extended over a period of 
forty-three years, from 1894 to 1936, during which the 
average number of new houses constructed per annum 
was 1,606, and the average number of old dwellings 
demolished was 147. The average daily consumption 
per head per day was 23-41 gallons for domestic 
purposes (including waste) and 11-52 gallons for 
metered supplies. It was found that in the first ten 
years reviewed the figures were 23-38 gallons and 
11-80 gallons, respectively, and in the last ten years, 
24-16 gallons and 10-80 gallons. Between 1891 and 
1901, according to the census returns, the population 
supplied with Leeds water increased by 16-72 per cent., 
but this increase was not maintained in subsequent 
decennial periods, the increases in the returns for 
1911, 1921 and 1931 being, respectively, 3-86 per cent., 
2-84 per cent., and 5-36 per cent. 

The city of Leeds was divided into two main zones 
of distribution, gravity-fed and pumped, respectively, 
with three smaller zones supplied through water towers, 
and both the private and the Corporation re-housing 
schemes involved spreading out the existing consumers. 
The Corporation had in hand a seven years’ scheme 
extending from 1935 to 1941, under which 23,500 
houses would be built on new estates and a further 
6,500 houses on cleared sites and other small areas. 
Assuming 3-75 persons per house, these figures repre- 
sented a total of 112,500 persons affected, of whom 
71,380 would be moved from the gra¥ity-fed zone 
to the pumped-supply zone, where the cost of pumping 
added, approximately, 0-75d. per 1,000 gallons to 
the cost of distribution. In spite of this, however, 
and the fact that at least double the length of dis- 
tribution main was required as compared with the 
length needed to supply terraced houses, it was esti- 
mated that the existing scale of 74 per cent. to 5 per 
cent. on the annual value would give an adequate 
financial return without aid from the rates. 





The special measures adopted for the prevention of 
waste, the author stated, had proved extremely effec- 
tive. House-to-house inspection had been discarded 
for many years in favour of “ sounding ” on the outside 
stop-taps. For trade purposes and bulk supplies to 
outside authorities meters were used, and to reduce 
domestic waste a short descriptive leaflet had been 
prepared for circulation to users on Corporation 
housing estates. 





planted on the natural surface of the gound, A variant | 


of this method, known as hinged turf planting, in which | pumping station and other works were found to be 
the top sod was turned down without complete sever-| of value in educating the public, and full use was 
‘nce from the soil, had proved very successful on steep | made of the local press and broadcasting facilities in . 
grassy slopes where the soil was thin. Treatment! disseminating information likely to lead to a more | France is estimated at 9,200,000 h.p., and up till 1935 


Organised visits by parties of consumers to the 
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In con- 
clusion, it was stressed that a high per capita consump- 
tion was not necessarily a true indication of a high 
standard of hygiene, but, in the author’s experience, 
was often merely evidence of waste. 


intelligent employment of water supplies. 








BREGUET - WIBAULT AIR LINER 
WITH RETRACTABLE UNDER- 
CARRIAGE. 


ALTHOUGH, as mentioned on page 533 of our last 
volume, the Wibault Golden Clipper air liners of the 
London-Paris service of Air France are soon to be 
replaced by Farman 40-seater machines having a 
cruising speed of 200 m.p.h., the experiment has 
| recently been tried of fitting one of the former with 


F retractable undercarriage. The Breguet-Wibault 





283 machine, this being the correct technica] designa- 
|tion of the Golden Clipper, was introduced into the 
Air France London to Paris service in 1933, and its 
high cruising speed of 170 m.p.h., combined with 
| comfort and reliability, rendered it popular with the 
| travelling public. 

| The machine, we understand, holds the record for 
the Channel crossing, having made the journey from 
Croydon to Le Bourget in 71 minutes. It is an all- 
metal low-wing cantilever-type monoplane with a 
wing span of 74 ft., a length over all of 52 ft. and a 
height of 17 ft. The wings, it may be noted, have a 
Duralumin covering. Accommodation is provided 
for nine passengers, in addition to the crew, consisting 
of a chief officer, pilot mechanic and steward. The 
power plant consists of three Gnome-Rhone Titan 
Major K.7 engines, each developing 435 brake horse- 
power, two being mounted on the wings close to the 
fuselage, while the third is fitted on the forward end of 
the fuselage. Shortly after the machine was first put 
into service, a gain in speed of about 5 m.p.h. was 
| obtained by fitting “ spats”? round the wheels of the 
| fixed undercarriage and a further increase of some 
10 m.p.h. has now been obtained by fitting the re- 
tractable undercarriage, bringing the cruising speed to 
185 m.p.h. 

| The photograph reproduced on this page shows the 
| machine fitted with a Charlestrop undercarriage 
| specially designed for the purpose by the technical staff 
| of Air France in collaboration with La Société Charles, 
| of Courbevoie, near Paris, the makers of this type of 
undercarriage. We understand that the wheels can be 
| drawn up into the wings in flight or lowered preparatory 
|to landing in 12 seconds, and that the weight of the 
new equipment does not exceed that of the fixed under- 
carriage with wheel spats previously employed. Al- 
though the results obtained by this modification are 
entirely satisfactory it is not likely that the remainder 
of the Golden Clipper fleet will be altered, since they are 
shortly to be superseded, but the experience gained with 
the new undercarriage under ordinary service con 
ditions will doubtless be valuable in connection with 
future designs. 





| 
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ELECTRIC POWER PRODUCERS 
CONFERENCE. 


Tue International Union of Electric Power Pro- 
ducers and Distributors, which holds a congress every 
other vear in different European cities, held this year’s 
congress at Scheveningen, from June 10 te June 20. 
The Union interests itself primarily in special factors 
relating to the operation of hydro-electric and thermal 
power stations, and at the other end of the scale dis- 
cusses practical and commercial problems relating to 
the distribution of power. The world crisis has, to a 
material extent, checked the construction of new 
power stations, and this situation is reflected in the 
number of papers on the everyday problems faced by 
power-supply operators. We refer below to two 
papers likely to be of interest to our readers. 


Tae Work OF THE Sooitt& HYDROTECHNIQUE 
DE FRANCE. n 

In a paper on the activities of the Société Hydro- 
technique de France, M. Jean Laurent described the 
work of this society, which was founded after the 
Water Power Congress of 1902 in the form of the 
Commission des Turbines. The duty of this organisa- 
tion was to study the efficiency of turbines and to 
examine questions relating to the serious accidents 
which had occurred at some installations. Later, the 
executive of the Hydraulic Power Association decided 
to create an independent society, and the Société 
Hydrotechnique de France was founded, to study all 
questions and to carry out experimental work relating 
to hydraulics, especially in the direction of the better, 
more reliable and most economic utilisation of water- 
falls ; the Turbine Commission was incorporated in it. 

It should be noted that the water power available in 
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the capital invested in power development was from | 
1,200 million fr. to 1,500 million fr. 

In 1929, to ensure the better organisation of its 
activities, the society formed three sections devoted 
respectively to general hydraulics, river hydraulics, 
and civil engineering and machines; the first se tion | 
formed two sub-commissions relating to floods and the | 
transport of solids. Later, at the request of the | 
French Ministry of Public Works, and following views | 
expressed at several congresses, the French Committee 
for large dams was formed. Hydraulic laboratories at | 
Beauvert, near Grenoble, and at Saulcy, near Metz, | 
were put at the disposal of the society, and university 
laboratories have also assisted in research work. 
To-day, all investigations on hydraulics in France are 
being co-ordinated under the auspices of the society. 

One of its first activities was to draw up a model 
specification for the supply of hydraulic turbines, and 
this has been completely remodelled recently. Later 
specifications covered metallic pressure pipes, pipes in 
reinforced concrete, and hydro-electric machine units ; 
recently, a specification for pumps has been drawn up 
and published. Special investigations have been made 
on water-hammer, for which experimental work was | 
carried out at the Soulom power station of the Midi 
Railway Company. M. D. Eydoux has carried out | 
investigations regarding water-hammer in balancing | 
chambers, and the practical results have confirmed | 
formule he had evolved. The investigations regarding | 
floods, especially on the relation of the volume of floods } 
to the precipitation, have proved very useful. Many | 
have been made regarding the solids carried down. 

The code for the testing of hydraulic installations | 
required the consideration of many complex matters. | 
The first step was to codify the nomenclature, and 
then different methods of measurement were con- | 
sidered. The report was published in 1930. A very | 
important object has been to put all makers on an | 
equal competitive footing. Experience resulting from | 

| 


the examination of turbines of diverse origins, tends 
to show that the obtaining of high efficiency is not 
the monopoly of any one maker, or of those of any | 
particular nationality. The differences often found | 
between the guarantees of different makers have 
depended largely on the testing methods recommended 
by each and the assumptions adopted. The guaran- | 
teeing of a lower efficiency in one case more than in | 
others is not necessarily a proof of technical inferiority ; 
on the contrary, it often has shown, on the part of those 
concerned, greater precision in the measurements. 
Various methods of measurement have been compared, | 
among them the measuring mill, the mobile screen, | 
the Venturi meter and chemical titration. The society 
now considers that the French testing code is the most 
precise and satisfactory one that has been prepared, 
and that it may serve as a basis for an international | 
testing code. 


A service for the testing and permanent control of | head of 45 m., the drop in efficiency was so great that pany, Inc., East Chicago, U.S.A. 
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dry periods have to be considered. The society has 
taken up the routine testing of all electrical, mecha- 


| nical and hydraulic measuring appliances installed in 


hydro-electric stations, and the checking of such 
apparatus as governors and automatic sluices; the 
value of such periodical examination is fully appreciated 
by the companies who insure the machinery against 
breakdown. Acceptance tests are carried out for the 
members, it being obvious that such an organisation 
can have at its disposal all the necessary instruments. 
All hydro-electric stations started up in France since 
the inauguration of the society have been tested by its 
engineers. The society has nm recognised in other 
countries by being uested to carry out acceptance 
tests for plant. It should be noted that the society 
owes much of its success to the work of its first president, 
M. Augustin Blanchet. 


De-SANDING INSTALLATIONS. 

In the hydraulic section a paper by M. V. Abrezol 
dealt with de-sanding installations for hydro-electric 
stations. Certain torrents and watercourses in moun- 
tainous countries carry with them, especially in flood 
time, considerable quantities of sand and gravel and 
although it is not an easy matter to determine the 
quantities, certain investigations have been made. The 
Federal Hydraulic service in Berne, for a number of 
years, has examined the characteristics of certain water- 
courses by the measurement of their deltas in certain 
lakes. For example, the River Aar between 1878 and 
1897, with a watershed of 1,392 sq. km., deposited each 
year 241 cub. m. of solids per square kilometre of 
catchment area ; the River Kander, over fifty-two years, 
deposited into the lake of Thun at the rate of 362 cub. m 
per annum per square kilometre of catchment. The 
reservoir at Verdon, in France, with a capacity of 
1,325,000 cub. m., drawing from an area of 1,800 sq. km., 
was filled up in five years by an annual deposit of 
100 cub. m. per square kilometre. The reservoir of 
Pérolles in Switzerland, with 1,261 sq. km. of catch- 


ment and a capacity of 1,000,000 cub. m., was filled up | 


in fourteen years. In 1913, the Rhone & Gampenen 
(Valais), with a catchment of 2,258 sq. km., trans- 
ported 2,303 cub. m. rolling along the bottom and 
2,850 cub. m. in suspension in a period of eighteen 
hours. 

Such solids can obstruct the headworks, interfere 
with the head conduits, and reduce the value of the 
storage reservoirs. They can damage the grids and 
sluices, injure open conduits and damage the lower 
parts of the pressure conduits. There have been cases 
where rivets have been cut away and pressure pipes 
cut through. With Francis turbines the wheels have 
been badly worn, and the jets of Pelton wheels have 
been worn out of shape. The effect on the efficiency of 
turbines may be very serious; for example, at Massa- 
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CATALOGUES. 

| Air Washers.—Messrs. Sturtevant Engineering Com- 
| pany, Limited, 147, Queen Victoria-street, London, 
E.C.4, have issued a publication illustrating and describ 
ing two types of air washers, both of which are manufac 
tured in a variety of sizes. 

Switchgear.—Air-break circuit breakers, embodying 
recent improvements and manufactured in a_ wide 
variety of types, are illustrated and described in a leaflet 
received from Messrs. J. G. Statter and Company, 
Limited, 82, Victoria-street, London, 8.W.1. 

Diesel Engines, &c.—Messrs. Robey and Company, 
Limited, Lincoln, have sent in a folder concerning some 
of their principal products, including Diesel engines, 
steam engines, air compressors, electric winders, stone 
crushers, Economic boilers, and sectional heating boilers. 

Cloth-Singeing Machines.—Singeing machines of the 
heated plate and gas-burner types form the subject 
matter of a pamphlet issued by Messrs. Mather and 
Platt, Limited, Park Works, Manchester, 10. The 
constructional features of both types are fully set out 
and their uses indicated. 

Lathe Turret.—A catalogue insert to hand from Messrs 
The Monarch Machine Tool Company, Sidney, Ohio, 
U.S.A., illustrates the mounting of a rear necking, cham 
| fering and forming turret on the back of a compound 
| rest on an 18-in. shaft-turning lathe. It is claimed that 
| considerable time saving is effected by the use of this 
| component. 
| Electric Motors.—Bulletin SD-549, issued by Messrs. 
Wagner Electric Corporation, 6400, Plymouth Avenue, 
Saint Louis, U.S.A., gives service instructions regarding 
capacitor-start induction-run motors. The troubles 
most frequently encountered are indicated, and the 
probable causes and remedial measures to be adopted 
are clearly stated in each case. 

Electrical Machinery.—Extracts from the speech of the 
chairman at the annual meeting of Messrs. Lancashire 
Dynamo and Crypto, Limited, Trafford Park, Manches- 
ter, reviewing the operations of the firm during 1935, 
are given in a folder recently issued. Typical products, 
such as motors, generators, battery-charging equipment, 
and food-preparing machinery, are illustrated. 

Belting and Accessories—An attractive publication 
by Messrs. J. H. Fenner and Company, Limited, Hull, 
entitled “‘ Seventy-Five Years of Progress,” illustrates 
and describes a wide and varied range of leather and 
woven belting, endless V-rope drives, dressings, belt 
fasteners, lacings, rubber banding, hydraulic leathers, 
waterproof belt cement, &c., manufactured by this firm. 

Electric Motors.—Messrs. J. H. Holmes and Company, 
Limited, Hebburn-on-Tyne, deal, in an_ illustrated 
pamphlet, with their class-L type induction-motors, 
| which, it is claimed, are particularly adaptable to awkward 
| drives. They are suitable for fixing to a wall or ceiling, 
|as well as for the more usual mounting on a floor. A 
| special vertical-spindle type is available for drives 
| requiring it. 

Valves.—High-pressure non-return valves, optional! 
blow-off valves, special valves designed to economise 
; Space for marine service, and revised tables of secondary 
ratings are dealt with in ‘“‘ Valve Values,” published by 
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| boden, a station of the Swiss Railways using a net | Messrs. The Edward Valve and Manufacturing Com- 


A summary of the 


hydro-electric installations has been created, and, as complete overhaul was necessary after five years of | contents of a new 240-page catalogue now ready for 


in France, most of the installations which could be | 
constructed most easily have already been built, those | 
to be constructed in the future will prove more costly. 
This state of affairs encourages, firstly, increases in | 
the equipment of existing installations when it can | 
be carried out at reasonable cost, and, secondly, altera- 


tions to existing plant with the object of improving | M. A. Boucher uses a series of parallel vertical baffles | 
It is, however, not merely desirable to | arranged in a chamber made with the bottom sloping | 


efficiency. 
improve efficiency, but also to ensure that high efficiency 
is maintained in service. 

It is pointed out in the paper that it is useless to | 
specify a very high efficiency for plant with heavy | 
penalties for non-compliance, if the reduction in e i- | 
ciency resulting from wear on the elements due to | 
sand, &c., is neglected. Cases have been found where, 
as a result of corrosive water, the efficiency has fallen by | 
10 per cent. or 12 per cent. in a few weeks, resulting | 
not so much in a reduction of the power produced as | 
in @ great increase in the water passed, owing to the | 
enlargement of the passages. 

These considerations have led to the setting up of a 
permanent testing service of a character which does 
not exist in any other country. The service was 
started in 1927, and now nearly all the larger hydro 
electric stations in France. producing some 2,000,000 
h.p. from about 550 turbines, have made use of it 
The engineers of the service visit the stations periodi- 
cally and carry out of the machines, which 
are repeated so that efficiency curves can be compared. | 
Thus, at convenient times repairs and replacements 
can be carried out and work, such as the cleaning out 
of conduits, can be done. The increase in power 
resulting from the recommendations of the engineers 
of the society has been estimated as 180,000 h.p., and 
this has been obtained generally with relatively small 
expenditure. In one case, by replacing worn parts, 
elearing out the conduits, and removing a rock from 
the entrance of the head sluices, an increase in efficiency 
of 20 per cent. was obtained ; 

Although at present there is an over-production of 
electrical energy, there are still many cases where the 
water available must be used economically, since long 


tests 


| sloping perforated plate. 


service. 

In view of the difficulties of the type mentioned, 
attempts have been made to avoid them by means of 
decantation chambers. It has, however, been found 
difficult to clean these out without interfering with the 
running of the power plant concerned. The system of 


upwards, the incoming water rising up through the 


| multiple channels and depositing the solids below. 


M. R. Koechlin arranges for the water to rise through a 
grid or perforated plate placed horizontally, and M. J. 
Biichi has designed a number of de-sanders in which 
a series of vertical grids encourages the settlement and 
the water then passes upwards through a slightly 
The bottom of the trough is 
also sloped, giving facilities for the deposit to be 
washed away. Such systems sometimes require much 
supervision to ensure effective results. 

M. H. Dufour has devised a system with a con- 
tinuous washing-out arrangement which was first 
designed for the Florida Alta station in Chile, where 
the use of decantation basins had proved of very 
little value. M. Dufour’s system was illustrated and 
described in detail in ENorvgeerrne, vol. cxx, pages 
247, 313 and 379 (1925), and we must refer our 
readers to that article for full particulars. 

When the solids are hard and angular in character 
their separation is more difficult; the dimensions of 
the deposition chamber naturally influences the results 
obtained. In a station at Zermatt, which supplies the 
Gornergrat railway, a primitive system of decantation 
employed had the effect of limiting the traffic on the 
line, owing to the necessity for repeated cleaning. 
Moreover, the turbines required extensive repairs each 
year. A Dufour apparatus has, however, been installed 
which eliminates practically all solids over 0-25 mm. 
in diameter. Photographs of turbine wheels and guide 
blades which had been cut by solids in suspension were 
reproduced in the paper, and figures were given showing 
the increased outputs obtained after the sand, &c., 
had been eliminated 


| distribution is included. 

Belt Fasteners, &c.—Cutting and lacing tools, snippers, 
rawhide-faced mallets, and rawhide pins for use with 
Mastabar belt fasteners are dealt with in a folder received 
from Messrs. Mastabar Belt Fastener Company, Avenue 
Parade, Accrington, Lancashire. Complete portable 
outfits are listed for industries in which the plant is 
scattered, and the man responsible for belt maintenance 
is required to move from shop to shop. 

Bearing Metals and Bronze Alloys.—Leaflets from 
Messrs. The Phosphor Bronze Company, Limited, 
Sumner-street, London, 8.E.1, refer to phosphor-bronze 
and white anti-friction bearing metals which have been 
specially developed to meet the abnormal conditions 
existing in colliery and quarry plant. Another leaflet 
relates to a special bronze alloy known as Millard metal, 
which is claimed to be highly resistant to corrosion. 

Electric-Motor Reduction Gears.—From Messrs. George 
H. Alexander Machinery, Limited, 82, 83 and 84, Coleshill- 
street, Birmingham, 4, we have received & brochure and 
| a leaflet illustrating and describing the Cyclo motor-gears 
| manufactured by Messrs. Cyclo G.m.b.H., of Munich. 
| Compact construction, coaxial arrangement of driving 
| and driven shafts, large ratios of reduction, silent opera- 
tion and high efficiency are among the special advantages 
| claimed for these gears. 

Air Heaters and Fans.—Particulars of air heaters in 

which the heat is supplied by electric current, steam, 
| hot water, town’s gas or flue gases, are given in a folder 
| issued by Messrs. Blackman Export Company, Limited, 
23, Queen-square, Southampton-row, London, W.C.1 
| These heaters, which are made in sections mounted on 
} channel-iron frames, can be bolted together to form a 
battery. Warm-air units are also shown. Another 
| leaflet deals with streamline reversible propeller fans, 
arranged for belt or electric driving. mr 

Radial Drilling Machines and Turret Lathes.—Messrs. 

|George H. Alexander Machinery, Limited, 82-84. 
| Coleshill-street, Birmingham, 4, have forwarded two 
catalogues, one of which, with an exceptionally attrac 
tive frontispiece, is a treatise on radial drilling machines 
manufactured by Messrs. Raboma Maschinenfabrik 
| Herman Schoening, Berlin. A range of turret lathes 
|of which the notable features are shown by means 
| of excellent illustrations, form the subject of the second 
publication ; in this case the machines are produced by 
‘ Measrs. Loewe-Gesfiirel A.G., Berlin, N.W 
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THE NIJMEGEN STATION OF THE 

GELDERLAND ELECTRIC POWER 
COMPANY. 

Tue electric power supply in the Province of 
Gelderland, which occupies a large area in the 
centre of Holland, south of the Zuider Zee, is 
prov ided by the Gelderland Electric Power Com- 
pany, the Provinciale Geldersche Electriciteits 





Fic. 2. 


Maatschappij. This company has recently built 
anew power station at Nijmegen, which is situated 
in the south of the area, on the River Waal, and 
not far from the German frontier. A power station 
containing two 500-kW sets was erected by the 
Municipality of Nijmegen in 1908, and was trans- 
ferred to the power company in 1921, since which 
time it has been extended to a total capacity of 
0,000 kW. With gradual increase in the con- 
sumption of electricity in Gelderland, this extended 
station approached its maximum possible output, 
and in 1933 the company decided to build a new 
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station in the same town, prea for an ultimate 
capacity of 400,000 kW. The first section of this 
new station was officially opened by a Member of 
the Dutch Cabinet on the 6th inst. 

The station, which is situated alongside the River 
Waal, at the junction of the Maas-Waal Canal with 
the river, has been equipped with plant of an initial 
capacity of 100,000 kW, but the buildings erected 
in connection with this first section will permit of 
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the installation of 200,000 kW of plant. As already 
mentioned, the site allows of the ultimate construc- 
tion of a station of twice this latter capacity. A 
harbour or lay-by has been built on the south side 
of the site, making open connection with the Maas- 
Waal Canal, and coal supplies will be brought to the 
station by water, the vessels unloading direct from 
the harbour to the coal store. Condensation water 
is drawn from and discharged to the canal. The 
station contains four 25,000-kW turbo-alternator 
sets, supplied with oo at 30 Ce (428 lb. per 


sq. in.) and 440 deg. C. (824 deg 
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three sini current at 10,000 volts. Each alternator 
is direct-coupled to a 10/50 kV step-up transformer. 
The 50-kV sides of the transformers are connected 
by cable to an outdoor switching and distribution 
station lying parallel with the engine-room. 

The station is at present equipped with four 
Babcock and Wilcox boilers constructed by Messrs. 
Gebr. Stork and Company, of Hengelo, Holland, the 
drums, which are of the fusion-welded type having 
been made by Messrs. Babcock and Wilcox at 
Renfrew. Each boiler has a normal output of 
85 tons of steam per hour, a maximum continuous 
capacity of 112 tons, and an overload capacity of 
120 tons. The boilers operate at a steam pressure 
and temperature of 39-5 atm. (565 lb. per sq. in.) 
and 450 deg. C. (842 deg. F.). As already mentioned, 
the pressure and temperature at the turbines are 
428 lb. and 824 deg. F. It was considered good 
practice, with modern materials, not to exceed a 
temperature of 842 deg. F. at the boiler stop valve, 
and this figure fixed the temperature at the turbine 
inlet at 824 deg. F. As it was desired that the 
percentage of water in the steam at exhaust should 
not exceed 10 per cent., the steam pressure at 
inlet, having regard to the temperature previously 
decided on, was fixed at 428 lb. per square inch. 
The relatively large fall of pressure between the 
boiler stop valve and the turbine inlet at full load 
followed from the determination to keep the main 
pipes of the superheated steam range as small as 
possible. No high-pressure steam pipe is larger 
than 250 mm. (10 in.) in diameter. 

A general view of one of the boilers is given in 
Fig. 1 annexed, and a rear view during erection 
in Fig. 2, while Fig. 3, on Plate II, is a sectional 
side elevation, Fig. 4 is a section taken behind 
the steam drum and main tubes, Fig. 5 a section 
through the tubes and superheaters, and Fig. 6 
on page 28 is a sectional plan, the upper part of 
which is taken above the ashpits, and the lower 
between the superheaters. The boilers have chain- 
grate stokers with zone control and the combus- 
tion chambers have Bailey walls. There are two 
forced-draught, two induced-draught and two 
secondary-air fans for each boiler, as well as two 
vertical Howden-Ljungstrém air pre-heaters. All 
fans are located behind the boiler at stoker-floor 
level. The boilers also have economisers and two 
superheaters, between which there is an Attempera- 
tor for controlling the steam temperature. The 
stoking is controlled on the Hagan system, working 
with compressed air. Coal is supplied to the boilers 
from overhead bunkers, the hopper bottom of one 
being indicated at the upper left-hand corner in 
Fig. 3. The bunkers are fed from conveyors, to 
which the coal is delivered by cranes situated on 
two travelling gantries which span the coal store. 
These gantries are also provided with conveyors to 
which the coal is delivered from vessels in the harbour 
by means of a tower crane. The gantry conveyors 
deliver the coal «ver the stacking area as required. 

The general arrangement of the boilers may be 
followed from Figs. 3 to 6, but before dealing with 
any of the parts in detail, reference may be made 
to a structural feature which has some elements 
of novelty. As best shown in Fig. 4, the main 
structural support is furnished by two welded frames, 
each consisting of four main parts. These are 
actually built-up plate girders of varying depth. 
The two upper members, one of which is clearly 
shown in Fig. 4, are of “‘L” form. It will be more 
easily identified in this drawing if reference is 
made to Fig. 2, in which the two upper “ L ’’-shaped 
members of one of the frames can clearly be seen. 
These “ L”’ members stand on other “ T ”’-shaped 
members, forming the lower part of the frame, 
As indicated in Fig. 4, the connecting joints between 
the upper and lower members and between the hori- 
zontal arms of the “ L” members are of a flexible 
type, allowing the whole frame to adjust itself 
under heat expansions. It will be understood 
that there is a frame of this type at each end of the 
boiler. Fig. 4 shows half of the rear frame. This 
type of construction has been adopted in order to 
obtain the required stiffness without the use of 
cross beams which could not conveniently be 
accommodated. The drum is supported at each 
end by a horizontal girder, the ends of the girders 


F.), and generating | being ‘supported by the welded structures. 
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terminates in a Vee-shaped hopper in which the 

grits collect. They fall into a pocket to which a 

pipe connection is made from the secondary-air 

main, so that by opening the operating valve the 

grits are carried by the air stream and delivered to 

the furnace by the pipe shown. 

There are five main turbo-feed pumps, supplied 

by Messrs. G. and J. Weir, Limited, of Glasgow. 

Each is direct coupled to a steam turbine and also 

to a 6-kV motor. The pumps are started by the 

turbines and are switched over to motor-drive by 

hand. Should the current supply fail, the turbine 

automatically takes up the drive. The station also 

contains two sextuple evaporating plants, each of a 

capacity of 10 tons per hour, and also a chemical 

water-purification plant. In both cases the building 

will allow of the installation of further plant of 
similar capacity. In addition to the main sets, the 
station contains two 4,000-kW house sets and the 
evaporators are supplied with bled steam at 57 Ib. 
per square inch pressure from these latter machines. 
There are four high-pressure feed-heaters fed by 
bled steam from the house sets. They raise the 
temperature of the feed-water from 212 deg. F. 
to 302 deg. F., the initial heating of the feed being 
carried out in heaters supplied with bled steam 
from the main sets. Both condensing water and 
supply to the evaporators, which furnish the make-up 
feed, is taken from the harbour. The water passes 
through rotating strainers and is collected in a 
large tank below the station. Both the main 
circulating pumps and the pumps feeding the 
evaporators draw from this tank, all pumps being 
of the vertical spindle type. They are fixed below 
water level, the motors being carried on the floor 
above. The main circulating pumps have adjustable 
vanes and resemble Kaplan turbines in construction. 
This arrangement has been adopted to facilitate 
control of the circulating water flow owing to the 
considerable differences which occur in the water 
level in the harbour, and also the variations in the 
water temperature. 

A summary of three of the official tests of the 
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Fig.T. 


an internal hand-hole 


and cleaning. 
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in temperature has 
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tubes. 


a separator is arranged below the induced draught 
fan to trap dust carried by the flue gases. The 
drawing also clearly shows the dampers for con- 


the flanges of the connecting pieces at the top and 
bottom. The sections are very flexible as regards 


a greater proportion of the steam throu 


the movement of the head-pieces over the surfaces 


boilers, which were carried out at the end of last 
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z: of each other. As erected, the head-pieces are | trolling the flow of gases to the air heater and 8, which mu 

— staggered so as to ensure the maximum amount|/in the discharge duct from the forced draught | Yer, 18 given in the annexed Table. 

ze of scrubbing of the tubes by the gases. fan. One of the secondary-air fans already 

= 3 The total heating surface of the tubes, excluding 

eo ; : . 
2 [the Bailey walls, is 1,740 eq. m. (18,728 sq: ft.) and| __°Wfeial Test Resulig INTERNATIONAL CONGRESS OF 

== of the Bailey walls 200 sq. m. (2,152 sq. ft.). The lh PE SR | a B c ACETYLENE, OXY - ACETYLENE 
5 grate area 18 60-3 sq. =. (648 sq. ft.). The ash is Ley tal : tons per we. 2, a =. WELDING, AND ALLIED INDUS- 

£< ae Pe by a nyo ccm —— ae a oa Duration of trials hours} 7 | 6 333 TRIES. 

a3 eS par iy seer omg .* cin tniien Renmta! chia gee on bak ae heal a (Concluded from vol. cxli, page 689.) 

= % provided with water jets. It is shown in Figs. 3 and | y, me ana class ' High} volatile |nuts. ’ 

é a 4. Achannel is provided below this hopper in which — aS EEEP GE —_-|———- - Arter the first paper taken on the afternoon of 

ss the ashes are washed-down to a pool at the end of the | yfoisture Ae i cont. | 4-25 | 4-85 | 4-76 | Thursday, June 11, and reported in our issue of 

o> station site. The Hagan automatic control of the | Volatile matter <4 a | 24-6 25- 26-3 June 26, the chair was taken by Prof. C. F. Keel. 

5 . stoking and the induced and forced-draught fans,|@>lte ash | TB | BOF | 6°8T , ’ 

Ss and also the apparatus for the automatic control | Net calorific value .. cal. per ke. | 7,398 | 7,400 | 7,374 ELEcTRosTaTIC CHARGES IN FLOWING GasEs. 

7: by the steam temperature were supplied by | (onSimed Peer sq.m. of” ay saa decven Suwon A paper presented by Drs. W. Rimarski and 

= § Messrs. James Gordon and Company, Limited, of kg. perhr. | 82 136 170 Friedrich on the “ Electrostatic Charge in Flowing 

= E Regent House, Kingsway, London, W.C.2. A|~ “faa War. ~~ ~=<|~S~SCté<“‘<«~‘S]!”S”*~<CS~™S:*C‘<(CSt*é‘C:*YS Gases,” was then read. It said that in practice, 

eS description of the Hagan system has already | Temperature entering economiser | pong vt 6 | 898 containers and the equipment used with them 

B a appeared in“our columns.* As mentioned above, Evaporated per hour tons per hr. | 52-59 85-37 108-35 might become electrostatically charged when the 

sg each boiler is fitted with two forced-draught and | Evaporated per kg. of fuel .. kg. | 10-63 | 10-41 | 10-37 | gases were escaping and the conditions were otherwise 

; 3 two induced-draught fans and two Ljungstrém-| ~~ “‘Steam. = | + ~ ~| + ~~ ~+~«| ~~ ‘| favourable. The spark generated by the discharge 
- Howden air heaters. The Hagan automatic control | Pressure at superheater outlet one “* ,. | of such charges was sufficient to ignite an explosive 

on regulates the speed of the stoker motors in relation | Temperature at capeteies tle eaten sieves “| mixture. The amount of this charge depended 

g to the steam pressure, and also the induced and deg.C.| 434-5 449 448 | on the velocity of the gases and on the characteristics 

3 forced draught fans in such a way that the air flow| ~~ piweGases. = SS i«| t(ti‘i;tCtti«dYCSt:” of the moisture in them. When the gases were dry, 

* is kept in the required relation to the steam pressure. | Temperature leaving air yoy? - an 107 | RO noticeable charge was generated, but in addition 

2 A further control on the forced-draught fan regulates | 4 yerage CO» at exit air heater’ ‘ to the moisture, important factors were the pres- 
6 the air supply in such a way that the suction in the percent. | 9-70 | 11-6 | 12-5 | gure, temperature and composition of the gas itself. 
E furnace is kept constant at any required point.|~ gaa acount. SS woot ag The generation of a charge seemed to be facilitated 
i These arrangements, by controlling both the air Thermal efficiency of unit per cent. n2 91 90-0 when the containers were in a horizontal position 
§ flow and the ug supply 25 relation to the en Heat lost by chimney gases per a H : ; Pre dose ~~| because this porteand the hl pe of me sus- 
s ressure, ensure that >]: tio is i j cent. . ‘ 7 iquids. i r or any 
E Pre “wg rae . t . _ rr ote maintained | | nce of account, radiation aah: | ? | pended oo. - age y- ree wd nd 
2 1e most avoura e value. e apparatus losses and errors of observation. 3-6 4-4 4-4 particular speed of gas sow was determin ae y 
£ controls the position of the brushes of the stoker |- — <a em, critical value of the moisture content. Original 
se commutator motors and, in the case of the fans, ips eo |__| | _ experiments on this subject showed that the 

Guaranteed efficiencies _per cent. | 89 | 89 86 amount of the electric charge depended principally 


Upper 


25 mm. 


6- 


of 


both the position of the vanes and the motor speed. 
The stoker control is illustrated in Fig. 8, on page 40, 








and the forced-draught fan control in Fig. 9. 

The fans were built by Messrs. Gebr. Stork in 
Holland to the designs of Messrs. James Howden and 
Company, Limited, of Glasgow. The arrangement 
of the fans behind the boilers is well shown in 
Figs. 1, 3 and 6. As will be noted from Fig. 3, 








* ENGINEERING, vol. cxxvii, page 247 (1929). 


referred to can be seen at the left of the air heater 
in Fig. 3, while they are clearly shown in the plan, 
Fig. 6. They feed to an air belt round the front of 
the boiler, which is well shown in Fig. 1. An 
interesting arrangement is provided by means of 
which these fans can be used for blowing back the 
grits into the furnace through the rear arch. This 
is shown in Fig. 3. As will be seen, the down-take 





on the gas velocity and on the type of the suspended 
mixture. At the same time, it was found that an 


optimum charge could be obtained with a certain 


moisture content. This generation of charges 
seemed to be due to the presence of nozzles or other 
restrictions to the flow, as it did not occur in straight 
pipes of constant diameter. Such restrictions 
caused tangential forces to be set up, and the conse- 
quent changes in the acceleration of the gas particles, 
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which were loaded with moisture, resulted in a|currents. This must all be considered in connec- | importance of the economic factor in gas welding, 


distortion of their surfaces and a breaking away 
of smaller particles from those surfaces. In| 


tion with acetylene containers. 
Dr. A. Levy said that one practical lesson that 


‘especially as regarded the competition of electric 
welding. It was therefore necessary to make better 


practice, electric charges were always generated | might be learnt from the paper was that the gas | and better use of the heat of the oxy-acetylene flame 


and it was therefore as well that their properties | must on no account be moist. 
| that the charges would be higher when the moisture 


should be examined. 


For this purpose a test apparatus coinciding as | 
| informed that was not the case. 


far as possible with practical conditions was devised. 
This consisted of a bronze grating mounted on a 
wooden rod which was placed in the gas stream. 
This grating, which was 25 cm. by 25 cm. and 
had 400 meshes per square centimetre, was placed 
at distances varying from 5 mm. to 1,250 mm. 
from the container and its equipment, and the 
charge on it was measured when the apparatus 
was earthed and unearthed, respectively. To pre- 
vent explosions, nitrogen was used as a gas, and 
was treated with a constant volume of acetone 
carrying the requisite moisture content. 
velocity was fixed at 210 m. per second. It was 
found that with the apparatus earthed a positive 
charge of 4,000 volts was generated on the grating 
when it was almost touching the apparatus, and 
that this rose rapidly to 6,100 volts as the distance 
was increased to 200 mm. It then remained almost 
constant as the distance was increased to 750 mm., 
falling to 5,000 volts when a distance of 1,000 mm. 
was reached. A negative charge of 6,000 volts was 
obtained with the grating insulated and almost 
touching the apparatus, and this fell very rapidly 
to zero as the distance was increased to 100 mm. 
Further increase in the distance caused a positive 
charge to appear on the grating, this rising fairly 
rapidly to 4,000 volts as the distance was increased 
to 500 mm. and then more slowly to a maximum of 
4,750 volts at a distance of 750 mm. At 1,000 mm. 
the charge was 4,500 volts. During both these 
tests the measuring apparatus had a constant 
negative charge of 5,500 volts. 

The results of a large number of experiments, 
which had been undertaken with different acetone 
contents and variously shaped nozzles, were given, 
and from these it appeared that not only the nozzles 
themselves, but other parts impinged upon by the 
gas were likely to become charged. This charge 
might be positive or negative, depending on the 
distance of the part from the nozzle, but if the gas 
holder were insulated the charge was always nega- 
tive. The amount of the charge in the gas increased 
with its moisture content, and the same thing 
happened when the rate of flow was increased and 
the moisture content maintained constant. 
The secondary charge depended on the size of the 
surface impinged upon. It might be noted that 
whether the articles were conductors or insulators 
had little effect on the charge, and the same was 
true whatever type of gas was employed. If two 
insulated gratings were placed one behind the other 
in the gas stream, both became charged, the amount 
of the charge depending on their distance apart. 


was 


The gas | 





Karthing the first grating had little effect on de- | 
electrising the gas, neither had earthing the gas | 
container itself. If the container was unearthed | 
the sign of the charge on the grating was reversed 


as its distance was increased, and a negative charge | 
thus became positive. The charge in the gas could, 


however, be considerably reduced by a suitable | 
choice of nozzle, and this also favourably affected | 


the amount of charge acquired by the other appar- 
atus, 
be effected by local heating of the gas before it 
emerged from the nozzle, but this heat must be 
sufficient to ensure complete evaporation of the 
moisture content. 

Dr. A. Schotte, who opened the discussion, 
said he was sorry that the author was pessimistic 
about the practical application of this work. He 
himself was a “safety man” and wanted to find 
some means of preventing cylinder fires, especially 
at valves. At the same time, these fires were local 
and could not, he thought, cause fires some distance 
away, a8 the author seemed to suggest. He also 
rather doubted whether moisture content was as 
important as climatic conditions, neither could 


do with the problem. 
The Chairman agreed with the last speaker | 


| 550 » 
A complete removal of the charge could also |” 0 deg. C. 


| some 


He had expected 


consisted of water than of acetone, but he was 
As, however, we 
could not get rid of moisture, the experiments 
rather failed in their object, especially as they 
took no account of the presence of oil and other 
impurities which were likely to occur in practice. 
He would like to know why gratings of pure metal 
were used, and asked whether rubber or otherinsu- 
lating materials would have given the same result. 


|It could be assumed, he thought, that most fires 


were not due to electrical causes. 

Herr E. Sauerbrei said that the results of the 
researches were applicable to all gases and not 
only to those used in the acetylene industry. He 
would like to see them extended to acetylene 
generators 

Dr. W. Rimarski, in reply, said that an explana- 
tion was wanted as to why explosions occurred 
where no flames or open sparking was present. 
He had shown that heating alone was not the cause. 
Indeed, a very important factor seemed to be the 
rate of gas flow. The charges could be got rid 
of by earthing the gas, but to do this was difficult. 
The shape of the nozzles was also important and 
fires had occurred simply by opening the valve and 
allowing the gas to escape. In such cases, an 
electrostatic charge could be the only cause. 


THe Wevprine or Ligut MaGnesium ALLoys. 

The chair having been taken by Herr E. Sauerbrei, 
a “Report on the Welding of Light Alloys 
containing Magnesium ” was read by Dipl.-Ing. F. 
Eggelsmann. The position of the raw material 
market in Germany had, said the author, led 
to a series of researches being undertaken to dis- 
cover whether a light metal alloy could be used 
instead of copper, which at low temperatures 
would have the same strength and a sufficiently 
high ductility. An aluminium alloy with contents of 
1 per cent. magnesium, 0-9 per cent. silicon, and 
0-5 per cent. manganese was chosen, and as it had 
to be used in chemical apparatus where absolute 
tightness under high pressure was essential. It was 
decided to weld it by gas. Tests with this object 
in view were undertaken on 10 mm., 4 mm. and 
2-3 mm. sheets, a special flux known as Autogal D 
being used. Butt and seam welds were made by 
a worker practised in aluminium welding, and good 
results were obtained when special attention was paid 
tocleanliness. The edges of the weld were first treated 
with freshly mixed paste, the size of the burner 
was chosen according to the thickness of the sheet, 
and a flame with a small excess of acetylene was 
used in order to ensure against oxidation. All the 
welds were made left-handed. The operations gave 
rise to no difficulties as long as a suitable flux was 


used. The seams were quite free from porosity, and 


the weld itself was of much finer structure than the 
parent metal. This difference could not be elimin- 
ated by hammering. The strength of the weld was 
also higher than that of the parent metal, though 
the ductility was less. This drawback could, 
however, be somewhat mitigated by heating to 
and allowing the material to cool in 
air. The strength thus obtained was then sufficient 
for the purpose and the ductility at low temperature 
was also satisfactory, as only static stresses had 


| to be taken into account. 


Professor C. F. Keel asked for information 
regarding the flux, but was informed by Dr. A. Holle, 
on behalf of the author, that much research had 
been necessary to determine the best material and 
further time would be necessary before a 
definite answer could be given. Meanwhile, those 
interested might like to obtain a sample and 
analyse it. The meeting was then adjourned. 


Tue TEACHING OF WELDING. 


, | The chair at the morning session on Friday, | 
he agree that the kind of gas used had nothing to|June 12, was occupied by Dr. A. Lang, 


who at 


}once called upon Monsieur R. Granjon to read his 
paper entitled “Un nouveau principe d’enseign- 
that there were causes of explosions other than | ment pratique de la soudure autogéne.” 


In this 


in order to increase the speed of working and so 
reduce the cost. In the teaching of oxy-acetylene 
welding as now usually practised, the learner was 
required to concentrate from the beginning on the 
obtaining of good welds, and scarcely any attention 
was paid to efficiency in the sense of speed. It could 
be admitted that welding could be more rapidly 
acquired if the flame were subjected to continued 
to-and-fro movements, vertically and _ laterally, 
which delayed forward movement. These move- 
ments became a habit which could not be dropped. 
Rapidity of execution, however, implied improved 
quality of work, and the author had developed a 
new method of teaching which had been applied 
with great success at the Institut de Soudure 
Autogéne in Paris. This method consisted essen- 
tially in demanding from the pupil that from the 
beginning he should execute welds of given length 
in a fixed period of time by a well-defined method, 
whatever the quality of the resulting work. This 
condition had to be complied with throughout, and 
progress consisted in improving the quality of the 
weld made within the fixed time-limit. The author 
stated, in conclusion, that the results obtained 
from the method were very satisfactory, the final 
welds being more homogeneous and more economical. 

A short discussion followed, in which the principal 
speaker was Captain D. Richardson. He said that 
the paper was of importance because the basic 
cause of success or failure in welding was the man 
behind the blowpipe. The paper, taken in con- 
junction with those read earlier, laid down very 
clearly factors which would be very valuable in 
comparing oxy-acetylene welding with competitive 
processes. Cost and distortion were factors usually 
quoted as unfavourable to the oxy-acetylene process, 
and the papers referred to gave valuable help in 
rebutting these charges. In general, the training 
\of welders in this country was in the hands of 
educational authorities who had to provide the 
funds, and he would ask the author to compare the 
cost under the new and old methods, as it appeared 
to him that the new method would be more wasteful 
in material. A very large economy would result if 
the author’s method resulted in the elimination of 
men in the early stages who were unsuited to the 
trade. The necessity for education in the develop- 
ments which had occurred was very great, and it 
had to be admitted that persons in charge of schools 
were often not capable of imparting modern 
technique. 

In the remainder of the discussion, two or three 
speakers pointed out that in Germany, the practice 
employed was precisely the opposite from that advo- 
cated by the author. Considerable doubt was ex- 
pressed about the value of the author’s method from 
the point of view of cost. It was pointed out that 
while under the normal system a weld, although 
|made slowly, would be of commercial value, the 
| earlier welds under the new process would be scrap, 

and firms engaged in training welders in the industry 
itself could not afford to wait until an efficient stage 
|was reached. One of the speakers, Dr. H. Holler, 
said it would be desirable if collaboration could be 
| arranged between those employing the older methods 
land the author’s institution, with a view to an 
|exchange of views culminating in international 
| agreement. 

| Ina brief reply, the author stated that before the 
| higher authorities could move in the matter, private 
| institutions would have to reach agreement. It was 
very difficult to give any answer to the question of 
the time required to reach efficiency, on which the 
| cost of the method largely depended, as the human 
element entered into the problem, and the question 
of whether a pupil was being trained for general 
work or only for one particular process was also 
| involved. 








Psycuo-PHyYSIOLOGICAL EXAMINATIONS. 


The second paper taken at this session was 


jentitled ‘“ Résultats d’examens psycho-physiologi- 
| ques (ou biotypologiques) en vue de la sélection des 
louvriers soudeurs,” by Mile. L. Bloch-Sée. The 


electric charges, such as negligence, leaks, and air | paper, the author drew attention to the growing|experiments dealt with in the paper referred 0 
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133 workmen and 16 workwomen who were pupils 
of the Institut de Soudure Autogéne, and to 16 
engineers who were pupils at the Ecole Supérieure 
de Soudure Autogéne in Paris. At the beginning 
of their training, all the subjects underwent an 
examination made up of numerous psycho-physio- 
logical tests, and in addition, the welding instructors 
awarded marks in accordance with various welding 
exercises. The investigation showed, in particular, 
that good and bad welders were represented by 
appreciably different forms of bio-typological 
diagrams, very marked distinctions being estab- 
lished, not only in respect of psycho-motor and 
mental tests, but also in respect of tests bearing 
essentially upon purely physiological functions. 
A clear differentiation between good and bad 
welders was found to run through the tests for 
pulmonary capacity, resistance to dazzling and 
other visual tests, rapid and accurate discrimination 
between shapes, steadiness of hand under static 
effort, and mechanical aptitude. A scheme of 
selection was set up which rendered it possible to 
eliminate, before training, 60 per cent. of those 
who, at the end of such training, showed a lack of 
aptitude for the trade. On the other hand, only 
10 per cent. of those who appeared to have benefited 
from the instruction reached an inadequate standard 
in the laboratory bio-typological examinations. 

Neither this paper nor the two subsequent ones 
were discussed. 


WELDING FOR THE CHEMICAL INDUSTRY. 


The third paper taken was entitled “ Oxy- 
acetylene Welding for the Chemical Industry,” by 
Mr. H. W. G. Hignett. The author drew attention 
more particularly to the welding of corrosion- 
resisting materials. The life of a chemical plant 
was usually limited by the corrosion resistance of its 
joints. The remarkable way in which metallic 
continuity was preserved in a fusion weld was 
illustrated by micrographs, in which the slip bands 
were seen to cross the boundary between weld and 
parent metal. An untreated fusion weld might be 
considered as a casting, and cast metals were 
generally less resistant to corrosion than wrought 
metals of the same average chemical composition. 
The quality of the filler rod was an important factor 
in obtaining corrosion-resisting welds, and in many 
cases after-treatment of the welds to remove the 
cast structure was essential. Compared with arc 
processes, oxy-acetylene welding produced more 
distortion but less internal stress, its speed was lower, 
and its thermal effect on the parent metal extended 
considerably further. The concentrated head of the 
arc made it difficult of application to materials of 
high heat conductivity, such as copper, for which 
the oxy-acetylene process was more suitable. Since 
the development of deoxidised copper, great strides 
had been made in the technique of copper welding. 
In the oxy-acetylene process exceedingly careful 
control and highly-skilled technique were required 
to obtain satisfactory welds in the very sensitive 
materials which were resistant to corrosion. In 
the case of stabilised austenitic stainless steels, for 
example, quite a small excess of acetylene could 
cause sufficient pick-up of carbon by the weld 
metal to render the proportion of stabilising element 
inadequate to prevent inter-granular corrosion of 
the parts which were annealed, in. the dangerous 
ranges of temperature, during the making of an 
intersecting weld. The oxy-acetylene process, when 
properly controlled, had the great advantage over 
the are of preserving a higher proportion of readily- 
oxidised elements in the weld metal. The greatest 
advantage of the process, particularly in the manu- 
facture of chemical plant, was its versatility. It 
was in common use for welding lead for sulphuric 
acid plant, and for nickel-chromium alloys of high 
melting point for heat-resisting purposes. | Its 
greatest disadvantage was one shared to a great 
extent by other processes, the difficulty of assuring 
consistently perfect joints. Of control tests, micro- 
scopical examination was probably the most 
informative. Tensile and fatigue tests were neces- 
sary to determine the efficiency of the joint for 
design purposes. Bend tests on a notched specimen 
were very valuable in ‘ procedure control,” but 
the more refined form of test, as a criterion of 


reduction of area. determination on the tensile 
specimens, especially for materials of high duc- 
tility. Radiographic examination was becoming 
of increasing importance for high-quality work. 
Although it was not sufficiently sensitive to permit 
a guarantee that flaws were not present, yet, when 
supplemented by the destruction examinations of 
test samples, it provided the most adequate safe- 
guard at present available against the failings of 
the human factor. 


Diving Towers. 


The final paper taken at the morning session was 
entitled “ Gas-welded Tubular Diving Towers,” by 
Mr. Otto Bondy. The author stated that diving 
towers were formerly built of wood, or else angle 
irons and channel sections, or tubes were screwed or 
bolted together. The modern diving tower was a 
gas-welded tubular structure, and besides being 
of more pleasing appearance, offered very definite 
advantages, such as reduction of risk of accidents, 
reduced weight, which facilitated foundation work, 
reduced surface to catch the wind, and absolutely 
watertight main supports with maximum security 
against corrosion. The paper was illustrated by a 
number of slides, in which typical examples of 
welded joints for towers were shown, together with 
representative towers. 

The last business session of the Congress was 
held on the afternoon of Friday, June 12, under the 
chairmanship of Messrs. C. G. Bainbridge, W. E. 
Ballard, and H. Melhardt. The first-named chair- 
man opened the proceedings at 2.30 p.m. 


Oxy-HyproGEN UnpER-WATER CUTTING. 

The first paper taken bore the title “ Results 
of Experiments in Oxy-Hydrogen Under-Water 
Cutting at Eildon Weir, Victoria, Australia.” It 
was by Mr. J. B. Arnold, but in the absence of the 
author was read by Lieut.-Col. T. G. Millner. The 
paper described the experimental work carried out 
and the results obtained in the cutting of steel 
sections in water up to 92 ft. deep. The work at 
Eildon Weir consisted in the removal of steel 
channels and rolled-steel joists measuring approxi- 
mately 12 in. by 34 in. from the interior of a 25-ft. 
diameter circular valve tower constructed of 
concrete. The author stated that although acetylene 
had at first been employed, it was eventually found 
that hydrogen was a more suitable fuel gas. A con- 
siderable amount of experimental work had been 
necessary in order to ensure the correct adjustment 
of the gas pressures and mixture at varying depths 
of water. A conclusion which had been reached 
was that the proportion of hydrogen to oxygen in 
the heating flame, for an ideal mixture, remained 
constant from the surface to a 90-ft. depth at a 
ratio of about 3-5 parts of hydrogen to 1 part of 
oxygen, the pressure only being altered to suit the 
required depth. With this ideal mixture, it was 
comparatively easy to light the cutting torch from 
a pilot jet at any depth, whereas if these proportions 
were not adhered to, the tendency was for the 
torch to blow the pilot jet out. A skilled surface 
operator was highly important. He should have a 
though working knowledge of all the equipment, be 
able to maintain the regulators to the necessary 
standard of efficiency, and be able to work sym- 
pathetically with the diver. Since the completion 
of the work at Eildon Weir, another application of 
under-water cutting had been called for on sheet- 
piling at the new weir at Yarrawonga, Victoria, 
and after a surface operator and diver had been 
instructed in the use of the equipment, they had 
been able to carry out the work satisfactorily. 

Mr. L. de Jessey, who opened the discussion, said 
that Mr. Arnold’s paper was all the more interesting 
since few contributions on this particular subject 
had been made to the literature. The author had 
raised the question of the regulation of the pressure 
of the gases according to the depth of the water, 
and in this connection it was interesting to note 
that apparatus for accomplishing this automatically 
was available and was actually on view in the 
Exhibition in the adjoining hall. This apparatus 
permitted the torch to be regulated in free air, 1.¢., 
at the surface of the water, and when the diver 





descended with it there was no necessity for him to 


ductility, did not compare for accuracy with the | alter the regulating valves. The apparatus could 





be used for depths down to 40 m., namely, well over 
120 ft. A further advantage was that it was not 
necessary to employ expert personnel to work the 
apparatus. The only other speaker, Mr. W. R. 
Gloss, asked whether the volumes of gas, given in 
the data as having been consumed, had been 
checked by a flow meter. In a brief reply, Colonel 
Millner said that no flow meters had been used ; 
the volume of gas used had just been ascertained by 
practical means. 

At this stage of the proceedings Mr. Bainbridge 
vacated the chair and Mr. H. Melhardt took charge 
of the proceedings. He called upon Dr. H. Holler 
to address the Congress. 


Oxy-ACETYLENE WELDING IN GERMANY. 


Dr. Holler, whose name appeared in the printed 
programme as the author of a paper on “ Research 
Reports from the Laboratory of the I. G. Farben- 
industrie A.-G. Griesheim,” actually gave a brief 
address on “The Prospects and Applications of 
the Oxy-Acetylene Welding Process in Germany.” 
In the course of this, he stated that, in Germany, the 
oxy-acetylene process was applied in three main 
directions, namely, in welding, cutting, and steel 
surface-hardening operations. Oxy-acetylene cut- 
ting, either by hand or by mechanical means, was 
increasing rapidly in Germany, and cutting with the 
aid of templates was coming more and more into 
favour. A good deal of research work was going on 
with to the best composition to be given 
to steels for welding, and, in particular, the question 
of the optimum percentage of carbon was being 
studied. Increasing attention was being given to 
hardening processes, and the recent work of Shorter* 
was likely to give rise to rapid development in this 
direction. All over Germany technical colleges were 
adding training in oxy-acetylene processes to their 
curricula and these processes now figured in various 
examinations. Recently a consultative committee 
or bureau had been set up, its main object being to 
act as a liaison between industry and scientific work 
on the subject. The bureau also studied and revised 
the designs of structures submitted to it for con- 
sideration. One application of welding in Germany 
was the welding of rails. He had always advocated 
the butt welding of rails, and tests had shown that 
good ultimate-stress values could be obtained in 
this way and that fish-plates could be dispensed 
with. The building up of pressure vessels by welding 
was another practice which was steadily increasing. 
In conclusion, Dr. Holler paid a tribute to the good 
work which was being done on behalf of the welding 
industry by the Materials Testing Centre at 
Stuttgart. 

Mr. H. Meijer, who opened the discussion, referred 
to work done in State research establishments in 
Holland in connection with comparisons between 
the use of coal gas and acetylene for cutting opera- 
tions. It was known that coal gas could be employed 
for cutting, but it seemed to be generally agreed 
that it did not give as good results as acetylene. 
In cutting operations there were two stages. In 
the first, the material was preheated and in the 
second it was actually being cut. Usually when 
coal gas was employed the first or preheating stage 
took more time than when acetylene. was used. 
The Dutch tests had shown that the percentages of 
gas used in conjunction with the same quantity of 
oxygen made a difference. Incidentally, this per- 
centage was not measured by the man manipulating 
the torch, whose attention was devoted solely to the 
cutting operation. The quantity of the fuel gas 
had a primary effect on the shape of the flame 
and the greater the proportion of the gas the longer 
was the flame. As the result of prolonged tests, 
the same results had. been obtained with coal gas 
as with acetylene, but, in the case of the former 
gas, the flame measured 8 mm., and in that of the 
latter, it measured 4 mm. Furthermore, the per- 
centage of the coal gas present was from 40 to 41, 
while that of the acetylene lay between 16 and 17, 
The only other speaker, Mr. J. Dziembowski, 
asked Dr. Holler whether the practice of oxy- 
acetylene welding constituted a compulsory subject 
in foremen’s examinations, and also whether oxy- 
acetylene welding had been introduced into 














* See ENGINEERING, vol. cxli, page 273 (1936) . 
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Germany as a definite profession. In the course of | wards, the deposited metal could receive certain 
his reply, Dr. Holler stated that professional welding | treatments, either mechanical, such as brushing 
chambers had been formed in Germany, the mem- | or polishing, or chemical, such as the production of 
bers of which were kept in close touch with develop- 


| some surface reaction, in order to impart a parti- 
ments in welding technique, and that individual cular appearance or to improve certain properties 


welders were not encouraged. They were allowed | such as impermeability or resistance to corrosion. 
to work, however, provided they gave adequate|The results obtained from numerous tests had 
evidence of proficiency. In a final comment, the | shown that, generally speaking, the cohesion within 
chairman, Mr. H. Melhardt, said that he had been | the deposits, and their adhesion to structural mild- 
glad to hear that rail welding had been attended steel members were sufficient to allow such members 
with successful results, as the butt welding of heavy | to be statically stressed up to their elastic limit 
members of this type had not usually been looked | without the protective coatings being liable to 
upon with favour. Mr. Melhardt then rose and | crack or peal off. Scratching tests had shown that 
requested Mr. W. E. Ballard to occupy the chair for | the deposits made with the wire pistol had quite 
the remainder of the session. a different structure from those made with the 
powder pistol, the former possessing a higher 
intrinsic tenacity than the latter. From the stand- 
point of homogeneity of the deposits, it was not 
desirable to substitute town gas for acetylene as a 
fuel. In the case of certain deposits, notably those 
of rustless steel, homogeneity was improved to a 
remarkable extent by substituting nitrogen for 
compressed air for projection. The resistance of 
aluminium and zine deposits to natural corrosive 


Deposits OBTAINED BY Metal Sprayiya. 


“ A Contribution to the Study of Metal Coating 
with the Pistol ” was the title of the last contribu- 
tion considered by the Congress. This was by 
Messrs. J. Fassbinder and P. Soulary, and, in their 
absence, was read in abstract by Major H. J. 
Williams. The authors stated that in metal- 
spraying processes fine metallic particles were 
projected on to sand-blasted surfaces by means of 
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been the case. One reason was that there were 
many difficulties to contend with. The quality and 
structure of the base metal, the atmosphere, and 
the distance between the spray pistol and the base 
metal, were all factors which had a bearing on the 
general problem. Moreover, these various factors 
had perhaps not always received the attention 
which they merited. Another reason was that 
there had perhaps not been sufficient collaboration 
between the various authorities engaged in spray 
processes, and developments had been made some- 
what on independent lines. In the United States, 
for example, the process had been used mainly for 
the building up of worn parts. In Great Britain, 
metal spraying had been employed chiefly for 
protecting parts against the action of high tempera- 
tures, while, in France, the process had been 
utilised mainly to give protection against marine 
corrosion. Such papers as that of Messrs. Fass- 
binder and Soulary would help in drawing attention 
to the difficulties which had still to be solved and 
would, no doubt, also help in bringing about a 
greater degree of collaboration between investi- 
gators engaged on the elucidation of various 
problems connected with metal spraying. 

The chairman, Mr. W. E. Ballard, drew attention 


compressed air, such particles being produced either 
from a stream of fine metallic powder passing 
through a flame, usually oxy-acetylene, which 
served to soften the material, or else by passing a 
metal wire into a flame at a predetermined speed 
and causing it to pulverise, as it melted, by the 
agency of an auxiliary jet of compressed air. After- 








humidity was excellent. 

Mr. Hedde, director of the Société Nouvelle de | to the difficulties experienced in research work on 
Métallisation, who opened the discussion, said that | metal spraying. Investigations on welding prob- 
it was sometimes asked why the metal-spraying| lems, in which the factors involved included the 
process which had been first established some | base metal, the welding rods, and the gases, were 
twenty years or twenty-five years ago, had not | difficult enough, but research work on metal spray- 
developed to a greater extent than had actually! ing was much more complicated. The fact that 
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some of the data given in the paper were not quite 
conclusive was probably because there were factors 
at work other than those considered, about which 
little was at present known. The authors had 
stated that the results obtained with the powder 
pistol were not so good as those given by the wire 
pistol. If, however, they had reproduced a few 
photographs of deposits obtained by powder spray- 
ing the difference between the two processes would 
have been better appreciated. Again, if the 
authors’ corrosion tests had been carried through 
to finality, the difference between the two forms of 
sprayed coatings would have been more striking. 
The advocation of the adoption of nitrogen should 
be taken with some caution. It was true that, with 
certain metals, the oxidation might be lessened, 
but it might be that, using nitrogen, the sprayed 
coating would be less homogeneous and less adherent. 
He was pleased that the authors had emphasised 
the fact that coated metals stood up to all the 
ordinary demands of commerce without the coating 
cracking or peeling off. 

A cordial vote of thanks to Miss C. Baumann, the 
interpreter, terminated the proceedings. 








THE BRITISH CHEMICAL PLANT 
EXHIBITION. 
(Concluded from page 11.) 

Tue exhibit of Messrs. George Scott and Son 
(London), Limited, was grouped with that of the 
firm's two associated companies, viz., Messrs, 
Enamelled Metal Products Corporation (1933), 
Limited, and Messrs. Henry Balfour and Company, 
Limited, all three firms having the same address, 
which is Artillery House, Artillery-row, London, 
S.W.1. An account of some of Messrs, Balfour’s 
exhibits has already been given on page 8, ante, 
and that of Messrs. Enamelled Metal Products com- 
prised a representative range of “ Pfaudler ” glass- 
lined equipment, such as distillation units, mixing 
tanks, heating tanks, drying tables, &c. Two items of 
Messrs. Scotts’ display are illustrated on the opposite 
page. The Fig. 18 shows a small milk evapora- 
tor having all parts in contact with the liquid under 
concentration made of either stainless steel or glass- 
lined steel. It is shown in the cleaning position, that 
's, not assembled for operation. The evaporator 





























Arr-OPERATED Acip Pump; Messrs. 
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proper consists of the tubular vessel seen bolted to 
the lower part of the frame. Normally the part seen 
lying on the ground is attached to the bottom of the 
vessel by pivoted bolts. This part contains a centri- 
fugal impeller on a vertical spindle, which is driven 
by a horizontal belt from the vertical motor seen 
on the side of the frame. The impeller circulates 
the liquid rapidly down through the central nest 
of tubes and up through the outer nest, the head 
being, on account of the shallowness of the vessel, 
negligible. The evaporator is, of course, heated. 
The cylindrical top container is pivoted on swinging 
arms. When these arms are tilted slightly back- 
wards the container can be swung into the position 
shown when the interior is accessible for cleaning. 
The smaller cylinder seen attached to the container 
is a surface condenser, the bottom flange of which 
connects, when the container is vertical, with the 
tapering branch visible near the bottom of the 
container, the branch being coupled by a pipe to a 
small displacement-type vacuum pump. The tank 
in front of the pump receives the condensate. 

The apparatus shown in Fig. 19 is a high-vacuum 
distillation plant constructed for experimental work 
and therefore differing somewhat from production 
plants. It is designed for distilling liquors which 
have high boiling points, such as glycerines and fatty 
acids. Glycerine satisfying the British Pharma- 
copeeia specification is obtained in a single distilla- 
tion using dry saturated steam circulating round the 
tubes of the still, no “‘ open ” steam being employed. 
When distilling fatty acids, dry saturated steam ata 
pressure of approximately 200 lb. per square inch 
is used. The steam consumption is stated to be 
much lower than that previously obtaining. A 
vacuum of from 1 mm. to 3 mm. barometric pressure 
is employed. Like the milk evaporator just de- 
scribed, the evaporator is provided with an impeller. 
The method of driving is, however, different, gearing 
being used, and the motor being mounted on a 
frame which also carries the evaporator, &c. The 
conical portion into which the driving shaft is seen 
entering is coupled to a steam-jacketed cock and a 
slightly-inclined jacketed receiver, which takes the 
residue discharge. The frame is mounted on a 
vertical axis and is also pivoted on a horizontal 
axis. Access to the evaporator is obtained by 
uncoupling four swing bolts on its top flange, and 
slightly lowering the frame by the horizontal hand- 
wheel. The assembly can then be swung aside and 
also tilted so that cleaning can be readily carried 
out. The top portion of the apparatus is formed as 
a special vapour head to prevent reflux and has 
two condensers, one of which is supplied with hot 
water under pressure and the other with cold water. 
The container and condensers are connected to the 
three discharge receivers seen in front of the machine, 





the process being one of fractional distillation. Ina 
production machine these receivers are replaced by 
rotary pumps by means of which the distillates are 
continuously withdrawn. The cylinder behind the 
receivers is a flash-type gas-fired boiler using a fluid 
with a higher boiling point than water. It works at 
temperatures as high as 400 deg. C. The vacuum 
plant did not form part of the exhibit, but we under- 
stand that the vacuum is produced by means of a 
steam-jet device either working alone or in conjunc- 
tion with a vacuum pump. 

In addition to showing the range of automatic 
water stills, described in the first part of our account 
of the exhibits, Messrs. Manesty Machines, Limited, 
College-lane, Liverpool, exhibited several examples of 
tablet machines, that is, machines for compressing 
into tablet form, circular discs, squares, balls, &c., 
the powder used in making the now ubiquitous 
plastic articles, this pre-formation now being gener- 
ally adopted in order to provide precise and uniform 
charges to the moulding press. We show the simplest 
of these machines in Fig. 20, on this page. It is 
operated by hand and is capable of producing 
100 discs per minute of the maximum size, viz., 
} in. in diameter by 4 in. depth of fill, The driven 
shaft carries an eccentric actuating the punch and 
a double-faced cam actuating the die-ejector 
mechanism and the feeding arm. The powdered 
material is placed in a hopper at the back of the 
machine and not shown in the illustration. From 
this hopper it gravitates to the foot-shaped feeder 
seen below the punch. The face of the feeder 
moves over the surface of the table, describing a 
horizontal arc round a vertical axis. During the 
compressing movement of the punch, that is, when 
it enters the die, the foot is retracted, but, as the 
punch rises on the return stroke and the ejector 
pushes up the compressed tablet, the foot sweeps 
forward and pushes the tablet off the table on to 
the receiving tray below. A further forward move- 
ment at this part of the cycle, of a vibratory char- 
acter to ensure free flow of the powder through the 
passage in the foot, finally brings that passage in 
line with the die and filling takes place. The foot is 
then withdrawn, the plunger descends, and the 
cycle is repeated. The machine is readily adjustable, 
both as to pressure and depth of fill. The largest 
machine shown was one having a rotary table and 
16 punches arranged in a circle. It is power-driven, 
requiring 2 h.p., and is capable of producing 300 
tablets to 350 tablets per minute, depending on 
the depth of fill, the maximum depth of which is 
# in. Tablets up to { in. diameter, or equivalent 
area, can be made. 

Messrs. Ashmore, Benson, Pease and Company, 
Limited, Parkfield Works, Stockton-on-Tees, could 
not, within the limits of their stand, display any large 
plant, but utilised their space to show some of their 
smaller work, including an autoclave of which the 
inner shell was constructed of the firm’s “* Weldanka ” 
acid-resisting steel with plates and angles welded 
together and the cover, &c., of the same material in 
a cast form. The outer shell was of mild steel. 
There was also a homogeneously lead-lined auto- 
clave and a similarly treated heat exchanger. The 
staying of parallel walls of pressure vessels without 
perforating the inner shell was demonstrated by 
examples showing the firm’s welded tubular stay, 
a description of which will be found in ENGINEERING, 
vol. exxxix, page 694 (1935). Models of a car- 
buretted water-gas plant and of the Klénne dry 
gas-holder were shown. An example of the latter 
was described and illustrated in ENGINEERING, vol. 
cxxxiv, page 212 (1932). Various castings of 
“* Meehanite,” a close-grained pearlitic sorbitic iron 
with similar casting and machining properties to 
cast-iron but considerably denser and stronger, were 
also shown by Messrs. Ashmore, Benson Pease and 
Company, this firm being one of the relatively few 
licensees for this metal in this country. 

The above comment as regards space limitation 
applied also to the display of Messrs. Dorr-Oliver 
Company, Limited, Alford House, Wilton-road, 
London, 8.W.1, as the whole of the exhibit con- 
sisted of models and photographs, The well-known 
circular Dorr thickener was illustrated in its latest 
forms, and the later product, the Dorr classifier, 
was shown in different forms. Essentially, a Dorr 








classifier consists of a settling box in the form of an 
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inclined trough in which reciprocating rakes carry 
the quick-settling material up the incline to dis- 
charge it at the open end, the moisture content of 
the discharge being about 20 per cent. to 30 per 
cent, In one form of the machine a shallow circular 
bowl is superimposed above the trough. This bowl 
is provided with rotating rake mechanism, and the 
feed enters at its ceatre, the arrangement giving 
particularly complete washing and separation. 

The most recent development on the stand of 
Messrs. Kestner Evaporator and Engineering 
Company, Limited, 5, Grosvenor-gardens, London, 
S.W.1, was a small high-vacuum multi-circulation 
film evaporator plant with stainless-steel contact, 
but the examples of different types of pumps make, 
perhaps a greater appeal to engineers generally. 
One of these pumps is illustrated in Fig. 21, page 33. 
It is designed for lifting acid and other liquors 
which are prone to give trouble as regards pistons, 
glands, &c., and is operated by compressed air. 





Rakep NatuRaL-CrrRcuLATION EVAPORATOR ; 
Bennett, Sons AND SHEARS, LIMITED. 


MESSRS. 


The pump is made 
of materials suit- 
able for the liquor 
handled, such as 
lead-lined cast-iron, 
regulus metal, ebon- 
ite, &c. The liquid 
flows to the suction by gravity from the storage tank 
at the left to the pump chamber. The rising liquid 
in the body lifts a float connected by a rod to the air- 
valve mechanism closing the air-exhaust valve and 
opening that admitting compressed air to the body. 
The liquid is thus blown out through the vertical pipe 
at the right, the major part of the air escaping by 
the same passage. The exhaust valve, previously 
mentioned, provides an exit for any air trapped 
by the rising liquid on the next cycle. There is 
no valve on the delivery pipe and only one on the 
suction pipe. The pump is made in various sizes 
with maximum outputs of from 200 gallons to 
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2,000 gallons per hour. A small rotary pump for 
handling corrosive liquors and for light duties such 
as emptying carboys, attracted attention from its 
ingenuity and simplicity, the only part in contact 
with the liquor being an easily replaceable rubber 
tube. This tube passes over a base with a semi- 
circular groove in the centre, the ends being led to 
the suction and delivery points respectively. At the 
centre of the semicircle is a spindle carrying a pair 
of discs, on the periphery of which are a number of 
rollers. On rotating the discs the rollers successivel) 
compress the rubber tube and then release it, the 
effect being to expel the contents. The pump 's 
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self-priming and as seen in operation showed a con- 
tinuous discharge, the power being supplied by a 
fracticual horse-power motor. It was stated that it 
could handle a 15 ft. suction lift. For occasional use 
only, the pump can be fitted for hand operation. 
Other types of pumps were shown, including a hori- 
zontal one with all contact parts of Keebush, a non- 
metallic material, resistant to such corrosive liquids 
as hydrochloric acid. The Merilene hot oil- 
circulation heating plants for processes requiring 
temperatures up to 600 deg. F. was notable as it 
now employs electric current as the source of heat. 

Two firms of valve makers had representative 
displays of their products, Messrs. Saunders Valve 
Company, Limited, Drayton-street, Wolverhampton, 
showed the various forms of their diaphragm valve. 
An illustrated account of this valve was given in 
ENGINEERING, vol, cxxxii, page 388 (1931), though 
since then, while the principle has been retained, 
different types of operating gear have been deve- | 
loped and suitable materials for the bodies and | 
diaphragms for chemical work have been worked | 
out and applied. It is worth noting that although 
this valve has the same convenient property as the 
normal globe valve in that it can be fitted without 
difference in level of the inlet and outlet pipes, it 
has much less frictional resistance, the loss of head 
in a globe valve when clean water at a velocity of 
5 ft. per second and a temperature of 40 deg. C. is 
being passed being 4-44 ft. The Saunders valve 
under the same conditions shows only 0-85 ft. loss 
of head, thus approaching the efficiency of the gate 
valve which shows 0-3 ft. loss. The valves of Messrs. 
Audley Engineering Company, Limited, Newport, 
Shropshire, were of quite a different type, being, 
in effect, a modernisation of that old and useful 
device, the plug cock. This, while having the 
important advantages of rapid opening and closing 
and straight-through flow, is often considered un- 
suitable in large sizes for high pressures, owing to its 
frictional resistance. Messrs. Audley’s display 
showed that this view can no longer be held. By a 
skilful system of lubrication, valves as large as 18 in. 
in diameter can be readily operated under pressures 
of 150 lb. per square inch. That the lubricant does 
not escape was shown by the fact that the valve 
is used for such easily-contaminated liquids as milk, 
and that high pressure does not impose insuperable 
limits was demonstrated by an exhibit of valves 
constructed for oil-well operation where the pressure 
is as high as 3,000 Ib. per square inch. 

The display of the British Gas Federation was 
arranged to illustrate the nature of the work of the 
new Industrial Gas Development Centres which 
are being widely set up to assist gas undertakngs in 
advising consumers on the choice and maintenance 
of yas-burning equipment. The range of the 
exhibits is too great to enumerate, but mention 
may be made of the thermostatic control for various 
heating devices, as it functions with a high degree 
of sensitiveness, and of a very compact vertical 
Cochran-Kirke boiler fired with gas. This boiler, 
made by Messrs. Cochran and Company, Annan, 
Limited, Annan, is fitted with “ Sinuflo ” tubes, for 
a description of which reference may be made to 
ENGINEERING, vol. cxli, page 35 (1936). The burner, 
which is situated at the bottom of the boiler, is made 
in the form of a grid swinging on a vertical hinge, 
and so arranged that the gas supply is cut off when 
the grid is withdrawn. The boiler is 1 ft. 6 in. in 
external diameter and some interesting data of a 
recent test made by the Croydon Gas Company 
on a similar boiler accompanied it. The boiler was 
used for generating steam at a pressure of 80 lb. 
per square inch from feed water at a temperature 
of 42 deg. F. The total evaporation was 124 lb. 
per hour and the gas consumption was 400 cub. ft. 
per hour at a pressure of 3-5 in. to 4 in. of water 
ind a net calorific value of 416 B.Th.U. per 
cubic foot corrected for 16 deg. C. These figures 
“ive a gas consumption of 2-67 cub. ft. of gas 
per lb. of steam from and at 212 deg. F., anda 
thermal efficiency of 87-3. The flue gases showed a 
CO, content of 10-6 per cent. with 2-5 per cent. 
ot free oxygen and no CO. The gas-fired boiler 
is, of course, smokeless and as it eliminates diffi- 
culties attendant on the cartage and storage of 
solid or liquid fuel and the disposal of ash or clinker, 








it is particularly suitable for confined situations, 


such as the basements of buildings or in places 
where great cleanliness is required, as in hospitals, 
food factories, &c. Automatic pressure control is 
readily effected. 

A representative collection of Soxhlet extraction 
apparatus, vacuum stills, steam-jacketed pans, &c., 
was shown by Messrs. Bennett, Sons and Shears, 
Limited, 9-13, George-street, Manchester-square, 
London, W.i, but of the most novel exhibits one 
was represented by an adaptation only. This was 
the firm’s rapid natural-cireulation filter designed 
for handling such liquors as malt extract, milk whey, 
&c., but shown arranged for producing distilled 
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water in any quantity from 12 gallons to 1,000 
gallons per hour. The evaporator, of which a section 
is shown in Fig. 24, on the opposite page, consists of 
a vertical drum at the top of which is a dome con- 
taining a system of baffle plates and provided with 
a branch for connection to the condenser. The 
drum forms the main liquor chamber and is fitted 
with windows for ascertaining the liquor level. The 
lower end is formed with a large branch to which is 
attached the evaporator proper. This is inclined 
at an angle of 30 deg. to the horizontal and consists 
of a cylindrical shell containing a number of small 
tubes in its upper part and one or more much larger 
tubes in the lower part. The branch on the main 
drum is of the full diameter of the tube plate of 
the evaporator, which tube plate is fitted with a 
diaphragm between the upper small tubes and 
lower large ones and projecting well into the main 
drum. The liquor entering the small tubes at the 
lower end of the evaporator rises through the small 
tubes which are, of course, steam-jacketed, and is 
directed by the diaphragm right across the full area 
of the main drums, so that the vapour is afforded 
free escape. The cooler liquor in the bottom of the 
drum returns through the large lower tubes of the 
evaporator to the inlet end and is re-circulated 
along with the incoming liquor. The return flow, 
although assisted by temperature difference, is, in 
the main, gravitational and the circulation is rapid. 

Another exhibit of Messrs. Bennett’s which merits 
notice, though only demonstrated by drawings and 
diagrams, is an ingenious rotating economiser for 
insertion in a flue or any hot-gas stream. The 
machine is virtually a combination of an induced- 
draught fan and a tubular economiser. The rotor 
which acts as the fan is formed with a number of 
wrought-iron gills in the recesses of which are tubes 
through which the feed water is passed. The arrange- 
ment of the parts will be clear from the sectional 
views Figs. 22 and 23, on the opposite page. 
There is close contact between the hot gases and 
the tubes, which are attached to the gills by pressed 
collars, the rate of heat transmission being increased 
by the high velocity imposed on the gases by the 
rotating tubes, The tubes contain only a small 





volume of water and are tested to a pressure of 
9,000 lb. per square inch. It is claimed that the 
installation of this economiser will result in a saving 
of up to 30 per cent. of coal and will increase the 
steam output by amounts up to 50 per cent. It 
is stated that the power required to drive the rotor 
is small. 

Two firms with a very complete display of meters 
controllers, thermometers, manometers and other 
instruments were Messrs. George Kent, Limited, 
Biscot-road, Luton, and Messrs. Negretti and 
Zambra, 38, Holborn Viaduct, London, E.C.1. 
Although the display gave evidence of continued 
development in both cases, many of the instruments 
have been described already in these columns and 
therefore call for no further comment here. Messrs. 
Tintometer, Limited, The Colour Laboratory, 
Milford, Salisbury, showed new forms of their colour- 
testing apparatus, which are considerably handier 
to use than the earlier forms. It is perhaps not 
generally known that colour testing is used on such 
widely differing materials as cod-liver oil, petroleum, 
brewing products, water, pasteurised milk, &c. 

Messrs. Siebe, Gorman and Company, Limited, 
187, Westminster Bridge-road, London, §.E.1, 
appropriately showed a wide range of devices for 
combating the risks inherent in some chemical pro- 
cesses, such as fire, corrosive liquids, dust, irritating 
fumes, smoke and poisonous gases. Messrs. British 
Oxygen Company, Limited, similarly adapted their 
display to exhibits having a direct bearing on in- 
dustrial chemical plant, a feature being the applica- 
tion of oxy-acetylene welding to the materials gen- 
erally found in such plant, including copper, Monel 
metal, stainless steel, lead, aluminium, &c. Messrs. 
Grant and West, Limited, 17, South-street, London, 
E.C., showed, amongst other things, their ‘‘ Selek ” 
metal-to-metal jointing material in powder form, 
its non-oxidising, non-rusting properties being 
particularly useful for the exacting conditions under 
which a considerable amount of chemical plant 
operates. 

One of the most satisfactory features of technical 
exhibitions in recent years is the share taken in them 
by the Department of Scientific and Industrial 
Research. Whatever the theine of the particular 
exhibition may be, visitors to it can now rely upon 
finding a painstakingly informative display relative 
to it illustrating something of the research work 
carried out in the department’s own establishments, 
or in the laboratories of research associations 
formed under its auspieces. The display at the 
British Chemical Plant Exhibition was fully equal 
to those at the larger technical exhibitions and, 
we submit, must have impressed foreign visitors 
regarding the thoroughness of our national methods, 
a quality Great Britain is not always credited with. 
The extended scope of the exhibit, however, pre- 
cludes our dealing with it in any detail, though 
one or two points may be mentioned as illustrating 
the application of research to the ordinary affairs 
of life. One example is the conditioning of flour, 
work upon which has been carried out by the 
Research Association of British Flour Millers, 40, 
Trinity-square, London, E.C.3, at their laboratories 
at St. Albans. The plant for this process is illus- 
trated in Figs. 25 and 26, on this and the opposite 
pages. It must first be explained that flour in storage 
is liable to deterioration, and also to attack from 
bacteria, fungus and mites, the latter particularly 
when it is kept in small packets for domestic use. 
Bacteria and fungi naturally affect its keeping 
qualities and become a serious drawback when flour 
is exported to tropical countries, or stored on board 
ship. The object of the plant is not only to sterilise 
the flour as far as practicable, but to improve its 
handling and baking qualities. 

Referring to the diagrammatic cross-section of 
Fig. 26, the flour to be treated is fed into the hopper 
at the top of the heating section of the plant seen 
on the right-hand side, and is carried downwards by 
means of a worm to the top of a rotating disc, from 
which it is spread out in a thin sheet due to centri- 
fugal action. The scattered flour, on leaving the 
disc, is met by an ascending stream of humid air at 
a temperature of about 160 deg. F., and is thus 
carried first upwards and then horizontally to a 
cyclone separator. The bottom of the rotating 
disc is conically-shaped to avoid the formation of 
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eddies, this contour being adopted for the same 
reason at the bottom of the tube housing the worm. 
The flour is completely separated from its supporting 
air by the separator, the air passing out at the top 
to be recirculated before which, however, its 
temperature and humidity are restored by heaters 
and steam-jets. The flour is removed from the 
bottom of the cyclone by a worm, and is suitably 
cooled thereafter. The photograph reproduced in 
Fig. 25, shows the cooling trunk in the left fore- 
ground and the cyclone, with one-half of the warm- 
air chamber surrounding it removed. Although it 
might be imagined that the flour would be difficult 
to handle in the presence of hot and nearly saturated 
air, it is stated that no trouble has been experienced 
with either the separator or the worms, the latter 
moreover providing an effective air seal. Due 
regard was given, in this connection, to the design of 
the plant with a view to suitable static pressures at 
various points in the air circuit. Judging from the 
loaves shown, made from treated and untreated 
flour, there is no doubt as to the improvement 
resulting from this method of flour conditioning. 
Another section of applied research in conjunc- 


tion with The British Leather Manufacturer's 
Research Laboratories, 20, St. Thomas-street, 
London, 8.E.1, showed the reactive destructive 


effects of leather belting joints stitched with copper, 
due to free fatty acids in the grease of the leather. 
Research has shown that copper can be replaced 
by metals which are not attacked by fatty acids, 
or, alternatively, that use can be made of cements 
and glues now available which give joints so strong 
that stitching is unnecessary. In the 
section relating to the treatment of water by base- 
exchange materials, it was interesting to 
example of the hard infusible synthetic resins now 
prepared which possess base-exchange properties. 
Other sections were set apart to illustrate research 
in cast-iron, iron and steel, refractories for metal- 
lurgical research, the efficiency of heat-insulating 
pipe-covering materials, heat transmission, the 
flow of heat through metal tubes, properties of 
steel at high temperatures, coal and its by-products, 
the application of rubber in chemical engineering, 
the development of corrosion-resisting alloys, the 
purification of waste waters from dairies and milk- 
product factories, high-pressure chemistry, con- 
tinuous extraction by organic solvents, and the 
effect of paint on illumination. 

Messrs. International Combustion, Limited, Ald- 
wych House, Aldwych, London, W.C.2, showed 


see 


grinding and screening plant, the newest exhibit | 


being the Hardinge constant-weight feeder for 
maintaining by weight a uniform charge of material 
to grinding mills and similar plant. An account of 
this machine will be found in EnGrvgegrie, vol. 
exli, page 412 (1936). Examples of the Raymond 
roller-grinding mill, the Rotap automatic shaker, 
the Hum-mer electric screen, and the rubber-lined 
Vacseal grit pump, &c., were also to be seen on the 
stand. 

Screening was illustrated by several examples in 
actual operation on the stand of Messrs. Thomas 
Locker and Company, Limited, Warrington, Lanes, 
prominent amongst the exhibits being the ‘ Locker- 
[rayco *’ electric vibrating feeder. This apparatus 
is placed underneath the storage bin and is provided 
with a gate to regulate the depth of material on 
the conveying surface, the period of vibration 
being adjusted in accordance with the capacity. 
Stainless-steel screen cloths and other woven-wire 
products and wire cloth and perforated metals were 
also shown. Messrs. Stevens and Manning, 156, 
Charing Cross-road, London, W.C.2, exhibited 
stainless-steel gauze in meshes ranging from 8-mesh 
to 200-mesh and a variety of sieves and silk bolting 
cloth. 

The stand of Messrs. United Water Softeners, 
Limited, Permutit House, Gunnersbury-avenue, 
Chiswick, London, W.4, was another example of 
exhibits necessarily illustrated by models only, the 
chief of which was rendered very informative by 
the use of glass piping containing moving columns 
of differently coloured water and showing the 
direction and nature of the flow between the several 
units of the plant illustrated. This plant has 
recently been installed at the works of Messrs, 
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designed to handle 240,000 gallons of canal water 
per 24 hours, the treated water being used for 
boiler feed. The process comprises four stages of 
treatment, of which the first is lime-soda dosage 
by mechanism ensuring automatic addition of the 
correct quantity of reagent irrespective of the rate of 
flow. A sludge-thickening treatment after this avoids 
the necessity to provide large settling tanks. The 
water next passes through a tank in which excess 
alkalinity is removed by treatment with sulphuric 
acid, and is then pumped to a pair of filters which 
contain fragments of marble and retain any fine 
precipitate carried over, whilst ensuring the com- 
plete neutrality of the water. The final stage, to 
remove any remaining hardness, is treatment in 
two Permutit base-exchange softeners which are 
provided with means for regeneration. A complete 
equipment for testing the water during treatment is 
included, 

The display of Messrs. The Hydronyl Syndicate, 
Limited, 50, Queen Anne’s-gate, London, S.W.1, 
| dealt with the latest forms of the well-known Lessing 
| contact rings for scrubbers, absorption and reaction 
|towers, distilling columns, &c. A large glass 
column, containing these rings, into which a stream 
of water was introduced showed very well how the 
| irregular packing of the rings secured a high degree 
| of turbulence and wetting, channelling being entirely 
|avoided. The contact surface of these rings ranges 
|from 19 sq. ft. per cubic foot of tower space, with 
| rings 4 in. in diameter, to 138 sq. ft. per cubic foot, 
with rings } in. in diameter. The free gas space 








for these two conditions is 0-73 cub. ft. and 
0-61 cub. ft., respectively. A new type of ring, 
|viz., carbon contact rings, was shown. These 


| rings are used with highly corrosive acids or caustic 
alkali, and, we believe, were first made in Great 
Britain by this firm. The great variety of material 
in which the Lessing rings are made was note- 
worthy, some being of stoneware or porcelain, 
others of iron, aluminium, stainless steel, Monel 
metal, &c. The sizes range from 3} in. to 4 in. in 
| diameter. 

A brief description of the Knowles cell for the 
| electrolytic production of pure hydrogen and oxygen 
|} was given in ENGINEERING, vol. cxxxii, page 75 
|(1931). Messrs. International Electrolytic Plant 
Company, Sandycroft, Chester, showed the later 
| forms of this cell as well as several interesting layout 
drawings of large installations, the most striking of 
which was a plant at Nagoya, Japan, consisting of 
1,080 cells running at 10,000 amperes. These cells 
are grouped in four batteries of 270 cells, each 
battery producing 174,300 cub. ft. of hydrogen and 
87,150 cub. ft. of oxygen per hour with a current 
consumption of 22,950 kWh. 

In concluding this short account of the British 
Chemical Plant Exhibition, it may be said that, 
although the exhibits were mostly of a specialised 
nature there was much likely to be informative to 
the engineer in general showing the way in which 
special problems have been met and we would 
recommend more attention being paid to it by 
those outside the chemical industry on the next 
occasion. 








VERTICAL DRILLING MACHINE 
FOR REPETITION WORK. 


Tus large quantities of standard aoa produced in 
the motor-car and allied industries frequently make it 
worth while to mount them in special fixtures for 
machining. The usual type of drilling machine with 
an adjustable table does not always lend itself to such 
work, a condition recognised by Messrs. William 
Asquith, Limited, Halifax, in designing the vertical 
drilling machine shown in the accompanying illustra- 
tion. This machine, which is essentially a production 
machine, can be used for both drilling and facing, and 
when fitted with the larger of the two alternative 
spindles, viz., 2} in. in diameter, is gee of drilli 
holes 3 in. in diameter out of solid steel and o 
facing surfaces up to 6 in. in diameter. It is shown 
equipped for facing in the illustration and has, of 
course, a single spindle. The design, however, lends 
itself readily to different arrangements of multiple 
heads, The base is of plain box form, the front portion 
being extended to take the work fixture and having a 
channel round it to drain the cutting lubricant into 
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The driving motor, which can be between 3 brake horse- 
power and 7} brake horse-power, depending on the 
duty required, is attached to a hinged bracket on the 
top of the column, the drive to the spindle gears being 
by multi-vee belting, which is kept in correct tension 
by adjustment of the bracket. The protecting cover 
for this drive is not shown in the illustration. 

The spindle-driving gear is contained in a head 
bracketed out at the top of the column. The final 
drive to the spindle is through alloy-steel bevel gears. 
Normally one spindle speed and one feed rate are 
provided along with one pair of slip-on change gears 
in each case. Extra gears give, of course, a wider 
range, the design admitting variation in spindle speed 
between 30 r.p.m. and 1,500 r.p.m., and in spindle feed 
of from 40 cuts to 200 cuts per inch. The speed of the 
motor can be either 970 r.p.m. or 1,460 r.p.m. The 
spindle is supported by a bracket, the height of which 
can be adjusted through 12 in. on a facing, bored for 














a series of bolts, about midway on the column front. 
This bracket also contains the feed-change gears. 
The maximum height available, in the larger of the 
two machines made, from the facing on the base to 
the spindle nose, is 3 ft. 9 in. The base facing is 24 in. 
by 27 in. The vertical traverse of the spindle is 18 in. 
It can be rapidly traversed by the handwheel, the 
levers seen behind which engage the self-acting feed 
motion. The automatic feed can be disengaged by 
trip motion at any desired depth over the full range of 
spindle traverse. The spindle is of high quality alloy 
steel, with six splines in the driving portion. It is 
fully supported in the barrel, and can be supplied 
1? in. in diameter as well as 2} in. End thrust is 
taken by a ball bearing. The feed and driving shafts 
are mounted in ball-bearing journals, and the gears in 
both boxes run in oil, level-indicating windows being 
provided. 

The work shown in the illustration is typical of 
operations for which the machine is well suited, It is 
a transmission case, and is held in a fixture designed 
for rapid loading and unloading. The operation in 
progress is that of boring and facing surfaces inside the 
case. Although the low table arrangement shown is 
generally most convenient, Messrs. Asquith can suppl) 
the machine alternatively with a higher fixed table 
or one with hand-elevating motion on the column 
should these be preferred. In this connection, it may 


| the interior sump, The column is also of plain box be mentioned that another new type of vertical drilling 


. we 8. | section and houses a balance weight for the spindle | machine made by Messrs. Asquith normally embodies 
Stanton Ironworks Company, Nottingham, and is | and barrel, the weight being accessible for adjustment. ' an elevating table, which can, however, be swung out 
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of the way. should the fixed base table be required. 
This drill can be supplied with either a sensitive feed 
lever alone or a power feed as well. In the first case 
the drilling capacity is 1 in. in diameter in solid steel 
and in the second case it is increased to 1} in. in 
diameter. 








LABOUR NOTES. 


Tue Ministry of Labour estimates that at June 22 
the number of insured persons between the ages of 
16 and 64 in employment in Great Britain, exclusive 
of agricultural workers, was approximately 10,832,000. 
This was 1,000 more than a month before, and 441,000 
more than a year before. Statistics are not yet avail- 
able which would enable an estimate to be made of 
the numbers of agricultural workers in employment. 
There was an improvement in employment, between 
May 25 and June 22, in most of the principal industries, 
those mainly affected being shipbuilding, engineering, 
iron and steel manufacture, public works contracting, 
printing and bookbinding, the transport and distributive 
trades, and hotel and boarding-house services. On the 
other hand, there was a sharp increase in the numbers 
temporarily stopped in the coal mining industry, partly 
due to the suspension of work on June 22, at a number 
of pits in Yorkshire, on account of a miners’ demonstra- 
tion; and there was also a decline in employment in 
the tailoring, boot and shoe, wool textile, and motor- 
vehicle industries. 

At June 22 the numbers of unemployed persons on 
the registers of employment exchanges in Great 
Britain were 1,326,057 wholly unemployed, 301,793 
temporarily stopped, and 74,826 normally in casual 
employment, making a total of 1,702,676. This was 
2,366 less than the number on the registers at May 25, 
and 297,434 less than a year before. There was a fall 
in unemployment in nearly all parts of the country 
except the North-Eastern Division, but this was largely 
counter-balanced by a temporary rise in unemploy- 
ment in that division, due principally to a temporary 
suspension of work at a number of coal mines in con- 
nection with the annual demonstration of the Yorkshire 
Miners’ Association. The total on June 22 comprised 
1,362,190 men, 47,324 boys, 251,616 women, and 41,546 
girls, 

Of the persons on the registers at June 22, about 47 per 
cent. were applicants for insurance benefit and about 
38 per cent. for unemployment allowances, while about 
15 per cent. were uninsured or were for other reasons 
not entitled to apply for benefit or unemployment 
allowances. In the case of about 44 per cent. of the 
total of 1,454,852 persons on the registers who were 
applying for benefit or unemployment allowances, the 
last. spell of registered unemployment had lasted less 
than six weeks; for about 55 per cent. it had lasted 
less than three months, and for about 65 per cent. 
less than six months. About 24 per cent. of the total 
had been on the register for 12 months or more. A 
considerable proportion of the persons who have been 
on the register for extended periods will have had one 
or more short spells of employment, lasting not more 
than three days each, during such periods. 


Between May 25 and June 22, the numbers of 
unemployed persons on the registers decreased by 2,659 
in the London area, 6,602 in the South-Eastern area, 
6,138 in the South-Western area, 8,277 in the North- 
Western area, 18,408 in Scotland, and 81 in Wales. 
They increased by 7,059 in the Midlands and 32,740 in 
the North-Eastern area. As compared with the position 
at June 24, 1935, there were 30,991 fewer unemployed 
in engineering, &c., 25,850 fewer in coal mining, 23,591 
fewer in the building trades, 18,658 fewer in ship- 
building and ship-repairing, 13,165 fewer in the iron and 
steel trades, 11,479 fewer in metal goods manufacture, 
and 9,911 fewer in the motor vehicles, cycles and air- 
craft trades, 





Referring to the claim of the unions for the restora- 
tion of the balance of the wage cuts in his address to 
the annual conference of the National Union of Rail- 
waymen, Mr. J. Henderson, M.P., the president, said 
that it was disappointing that they were compelled to 
take their case to the National Tribunal. Some 
measure of generosity might have been displayed by 
the companies in view of the accommodating spirit 
which the workers had shown during the slump. 
He was confident that the verdict would be in their 
favour. The time had come when they must return 
to their old methods and break through that complex 
which allowed them to accept their present conditions 
as @ matter of course. 


At the end of May, 11,858 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
signing the books,” compared with 12,520 a month 
arlier. The number of members on superannuation 
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benefit decreased during May from 1,836 to 1,808, 
and the number on sick benefit from 876 to 867. In 
April, the expenses amounted to 2,8651. 0s. 4d; in 
May, which had to bear five weeks’ outlays, they were 
3,3411. 15s. 9d. There was a net increase in the member- 
ship of 145. ; 





The National Federation of Building Trades Opera- 
tives, at its annual conference in Eastbourne last week, 
unanimously adopted a resolution strongly con- 
demning the attitude of the British Government’s 
representatives at the recent International Labour 
Conference at Geneva—which attitude, the resolution 
declared, “defeated the draft convention for the 
40 hours’ week for the building, civil engineering and 
other industries and hampered progress towards a 
shorter working week generally.” The action of the 
British Government’s representatives, it was declared, 
also lessened the interest and enthusiasm of the Geneva 
conference for holidays with pay. ‘In regard to 
everything calculated to improve the condition of the 
workers and to ease their burdens,” the resolution 
went on to say, “the line adopted by the British 
Government’s spokesmen was reactionary, sullen, 
obdurate and stupid.” 





Addressing the annual conference of the General 
Federation of Trade Unions at Llandudno last week, 
Mr. W. Saxon, the president, declared that the cry 
of economy could never again be accepted as a reason 
for the acceptance of cuts either in wages or social 
services. In his opinion, the Government should 
set aside a portion of the ever-increasing wealth created 
by the constantly improving methods of production 
sufficient in amount to maintain the unfortunate 
unemployed in decency and comfort. ‘‘ The present 
state of things,” Mr. Saxon said, “‘ could not go on. 
The time must come when control will have to be 
taken of the means of increasing productivity.” 


Mr. A. Naesmith, of the Amalgamated Weavers’ 
Association, moved a resolution questioning the practi- 
cability of many proposals for transferring capital 
and labour from distressed, to prosperous areas. The 
wiser policy would be, Mr. Naesmith said, to strengthen 
the laws against misrepresentation and fraud, to 
encourage the accumulation of new capital for the 
development of new enterprises in areas where unem- 
ployment was serious. Our basic exporting industries 
still had a high percentage of unemployment, and the 
decline in active producers had brought into sharp 
relief the increasing numbers that were finding employ- 
ment in the distributive and service industries. The 
coal mining industry, metal trades and textile trades, 
in which the greatest contractions had taken place, 
were mainly carried on in the North and in Wales, 
whereas, generally speaking, industries and services 
responsible for the counter-balancing expansion had 
tended to show greater activity in the south. This 
tended to deplete the areas that for over a century 
had been the hub of Britain’s commercial activity. 





It made London—the capital of the Empire—and 
the south generally, Mr. Naesmith went on to say, 
more vulnerable in case of attack during war, and it 
would determine to a very great extent our resisting 
power in the case of any serious international calamity. 
It would appear that areas like Wales, Northumberland, 
Durham and Lancashire were being neglected owing 
to the fetish of creating at the very heart of the Empire 
a teeming mass of population. 


At the request of the railway companies and the 
railwaymen’s trade unions, the Ministry of Labour 
has appointed Sir Arthur Salter chairman of the 
Railway Staff National Tribunal. The Tribunal is 
composed of three persons—one nominated by the 
railway companies, one nominated by the railway- 
men’s unions and one appointed by the Ministry of 
Labour after consultation with the companies and the 
unions. The Tribunal’s first duty will be to adjudicate 
on the wages question which was raised by the unions 
sometime ago. The men’s organisations asked for the 
restoration of the remaining 2} per cent, of the 10 per 
cent. deducted from their wages in 1931, and the 
railway companies offered half that amount. 


The National Federation of Building Trades Opera- 
tives at its annual conference in Eastbourne last 
week, adopted the following resolution :—* This 
annual conference declares that provision for payment 
for loss of time through inclement weather is overdue, 
and as the time is now opportune, decides to use every 
effort to bring about an immediate settlement of this 
much needed reform in the building industry.” 


If a strike takes place in the United States steel 





industry, the relations between the American Federa- 


tion of Labour and the Committee for Industrial 
Organisation will be less. cordial than ever. The 
body of which Mr. William Green is head, has more 
than once in recent years signified its preference for 
craft unionism. Mr. Lewis and his colleagues on the 
Committee for Industrial Organisation, believe, on the 
other hand, that craft unionism is old-fashioned. The 
steel industry, judging from its official publica- 
tions, is quite able to look after itself in trouble like 
that which threatens. There are, however, in the 
industry a considerable number of unskilled and semi- 
skilled workers who belong to ‘no union. Mr. Lewis 
and his friends are apparently bent on organising the 
workers who form that margin, and their propaganda 
may lead to trouble with which even the steel indus- 
try’s fine organisation may find it difficult to cope. 





In October last year, the United States Shipping 
Board issued an Order dealing with salary scales and 
working conditions for certificated officers employed on 
ships operated on behalf of the Government by the 
Shipping Board Corporation. The Order was to take 
effect in the following month. The principal American 
officers’ organisation, the United Licensed Officers, 
entered a protest against certain of these rules, parti- 
cularly as regards the following points, viz., the absence 
of any provision for paid holidays ; the obligation on 
engineer officers to maintain boilers, and main and 
auxiliary machinery, in proper working condition 
without any accompanying provision for an adequate 
number of officers to ensure that this would not involve 
excessive hours of work; and the provision requiring 
deck and engineer officers to maintain a night watch on 
vessels while in port, without compensation. Objection 
was also raised to the proposed salary scale; and it 
was urged that the rates fixed in 1928, and in force 
until the economy cuts took place, should be re- 
established. pa te 

After negotiations between the Shipping Board and 
the officers’ organisation, a supplement to the Order 
was issued on February 5, this year, the main provisions 
of which are as follows :—Deck and engineer officers 
are not to be required to take charge of the watch on 
leaving port unless they have had six hours off within 
the previous 12 hours. When in port, if watches are 
broken, the working day is to be eight hours, except 
for safety work. Officers required to remain in port 
on public holidays are to be compensated in money or 
by equivalent time off. One deck officer and one 
engineer officer are to remain on board all the time 
when the ship is in harbour ; but provision is made for 
night relieving officers, to be paid at a rate of 8 dols. 
per night. Deck and engineer officers who have one 
year’s continuous service on vessels of the Merchant 
Fleet Corporation on June 1, 1936, are to be entitled 
to 14 days’ paid annual leave. Engineer officers are 
required to maintain boilers, engines, winches, and all 
other machinery in proper working condition. If 
meals and quarters are not provided when the vessel 
is in port, a subsistence allowance of 2-50 dols. per 
day and a lodging allowance of 2 dols. per day are to 
be paid. 





Though the rules, as amended, do not entirely meet 
the officers’ demands, they are regarded as a great 
improvement on the Order as originally issued. The 
wage scale laid down for steamships over 7,000 tons 
deadweightis: First mate and first assistant engineer, 
175 dols. (190); second mate and second assistant 
engineer, 156 dols. (170); third mate and third assis- 
tant engineer, 142 dols. (150), The figures in brackets 
are the rates in force in 1928. 


A Bill introduced in the United States Senate by 
Mr. Copeland provides that no certificated officer on 
any ocean or coastwise vessel shall be required to do 
duty exceeding eight hours in 24 while in port, or 
more than eight hours in 24 at sea except in cases of 
emergency when life or property is in danger. 





A communication received by the International 
Labour Office at Geneva states that the Italian Ministry 
of Corporations recently issued instructions to the 
Fascist Confederations of Employers and Workers in 
regard to holidays with pay. The Ministry takes the 
view that onee the right to the holiday has been 
acquired, it cannot be annulled by any subsequent 
events. It follows that when once the right to the 
holiday has been acquired, neither dismissal on what- 
ever grounds (even including the fault of the person 
concerned) nor voluntary resignation can deprive the 
worker of the right to the holiday with pay. The 
only exception permissible is the case where the 
worker is discharged after acquiring the right to the 
holiday, but by reason of circumstances arising before 
such acquisition. The Confederations are accordingly 
required to make the necessary amendments to the 
provisions of collective agreements in force. 
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7 
THE LATE MR. KENNETH WOLFE) 
BARRY. 


A wares circle of British engineers will learn with | 


regret of the death, at the age of 57, of Mr. Kenneth | 


Alfred Wolfe Barry, O.B.E., though many who have | 
known of his long illness will not have been unprepared 
for it. 

Mr. Kenneth Wolfe Barry was the second son of the 
late Sir John Wolfe Barry, and, born in 1879, went to 
Winchester in 1892. His education at this public 
school was followed by two years’ engineering study 
at Cambridge University, after which, from 1899 until 
1903 he was articled to his father’s firm for practical 
training. He subsequently gained varied experience 
on civil engineering works, including the Surrey Com- 
mercial Docks Extension; Port Natal, Durban Har- 
bour ; Middlesbrough Dock Extension ; and the Great 
Northern, Brompton and Piccadilly Railway; and the 
Whitechapel and Bow Railway. He then became 
associated with his father’s firm as a partner, and has 
continued as such since, having for some time now 
been senior partner of this well-known firm of con- 
sulting engineers. 

Among his personal appointments, jointly with others, 
he was consulting engineer to the Bombay Port Trust, 
to the Southern Punjab Railway, the Shanghai and 
Nanking Railway, the Darjeeling and Himalayan Rail- 
way, the Bengal-Nagpur Railway, and the Kowloon 
Canton line. The work involved in such connections | 
covered the provision of locomotives, rolling stock and | 
machinery of all kinds. Mr, Barry was also connected | 
with the construction of the Immingham Dock and 
the Alexandra Dock, Newport, Mon., while the New | 
Fish Dock, completed only recently at Grimsby, was | 
also designed and constructed under his supervision. 

During the war he held a commission in the Royal 
Garrison Artillery, but for most of the time served | 
with the Ministry of Munitions, being connected with | 
the Gretna cordite factory, where he at first held the 
appointment of assistant works manager, and later of 
assistant superintendent. For his services he was 
made O.B.E, In recent years he had devoted much 
time and effort to the affairs of Westminster Hospital, 
of which he had been chairman since 1928. 

Mr. Wolfe Barry became an Associate Member of the 
Institution of Civil Engineers in 1905, was made a full 
member in 1913 and was elected to the Council last 
year. He joined the Institution of Mechanical Engineers 
as a member in 1920, 
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PERSONAL. 


| 

Messrs. Vokes, Limirrep, 95-105, Lower Richmond. | 
road, Putney, 8.W.15, inform us that their name is! 
Messrs. Vokes, Limited, and not Messrs. C. G. Vokes, | 
} 


Limited, as heretofore 
rhe secretariat of the ANNALBS DEs TRAVAUX PUBLICS 


pe BeLtereve haa been removed from 38, Rue de Louvain 


to 3, Place de Louvain, Brussels, Belgium | 
a . | 

Messrs. THe Kerron Porrtanp Cement Company, 
Limirep, Albion Works, Sheffield, inform us that the | 
cement works of Mrssrs RiIBBLESDALE CEMENT, 


Limirep, at Clitheroe, Lancashire, are now nearing com- 
pletion hey will have a capacity of 80,000 tons per 
annum, and are expected to produce Portland cement in 
Septem ber 


Messrs. Mavor anp Covurson, Limrrep, 47, Broad. | 
street, Glasgow, 8S.E., are the sole makers of the F.P. 
hopper door, an illustrated description of which appeared 
in ENGINEERING, vol. cxl, page 602 (1935) 


Messrs. Mip.tanp Ex.ecrric MaNnuractrcrine Com- 
PANY, Laiamrrep, Barford-street, Birmingham, have 
purchased a large tactory at Tyseley, Birmingham, having | 
a floor-space of 259,000 aq. ft., and covering a site area of 
rhe new premises will be used for the produc- 
tion of electrical switchgear, motor controls, and other 
apparatus. 


14 acres 








JoprLes or Messrs A. Reyrouie anp Company,Lrp 

in connection with the jubilee of the foundation of their 
tirm, Mesars. A. Reyrolle and Company, Limited, Heb 

burn-on-Tyne, have issued a little booklet containing a 
brief historical outline of their activities. The firm 
began as a small swirchgear workshop, established in 

London on June 14, 186, by the late Mr. A. C. Reyrolle. | 
Che business, which wes removed to Hebburn in 1901, | 
now occupies a site totalling 57 acres 


Worip Consumption or Trix The June bulletin of 
the Hague Statistical Office of the International Tin 
Research and Development Council shows that in the 
year ending April, 1936, the world apparent consumption 
of tin totalled 148,642 tons. This is an increase of | 
20-2 per cent. over the figure for the previous year. 
increase in British consumption is 12-8 per cent. Both 
the United States and the Soviet Republics show an 
increase of more than three times this, France is about 
one-fifth as much, while Germany has a decrease of 
6:9 per cent. World production of tin for the same 


period is given as 147,099 tons, and stocks have, there- | entertainment was 


tore, decreased. 


the tons for the | c 


3,266,000 tons, as against 
previous year. 


3,100,000 





| driven 


| United States 


| ENGINEERS 
| trical 
Mrs. Kennedy, received the members of the Institution 
The | and their guests, who attended a conversazione, held in 

the 
| Thursda 


| function, and that this is fully appreciated is evident 


World production of tinplate stands at | Band and by several well-known concert artists, and much 


exhibits. 


ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 


are furnished. 


of the undermentioned tenders, the closing dates of which 
Details may be obtained on application 





LAUNCHES AND TRIAL TRIPS. 


“ Sprinecwoop.”—Cargo steamer;  triple-expansion 
engines supplied by Messrs. The North Eastern Marine 
Engineering Company, Limited, Sunderland. Launch, 
June 18. Main dimensions, 220 ft. by 36 ft. 3 in., by 


[JULY 10, 1936. 


to the Department at the above address, and quoting | 16 ft. Built by Messrs. Short Brothers, Limited, Pallion 


the reference number given in each case. 


Brass Bars, extruded, free-turning quality. 


African Railways and Harbours, Johannesburg ; Septem- 


(T. 30,416.) 


ber 7. 


Copper and Steel Plates for locomotive boilers and 


perforated spark-arrester mild-steel plates. South African 


Railways and Harbours, Johannesburg; August 17 


(Tt. 30,417.) 


Traction Motors, 48, for electric locomotives. 


South 


African Railways and Harbours, Johannesburg ; August 


31. (T.Y. 30,423.) 


Electric Travelling Jib Crane, four-ton, self-propelled, 


with spares. 


Johannesburg ; September 10. (T.Y. 30,432.) 


Elevators and Conveyors, comprising two electric-motor | 
bucket-type elevators and four 


inclined -chain 
electric-motor driven belt conveyors for coal handling 
also control gear and steelwork, including trestles. 
Water Board, Johannesburg ; August 14. 


Scientific Instruments, including micrometer theodo- 


South African Railways and Harbours, 


>| 


Rand | 
(T.Y. 30,434.) 


| Sunderland, for Messrs. The Springwell Shipping Com. 


South | pany, London. 


“ British Fame.”—Single-screw oil-tank motorship ; 
four-cylinder, opposed-piston Doxford Diesel engir 
Launch, June 19, Main dimensions, 481 ft. by 61 ft. 9 in 
by 27 ft. 6in. draught. Built by Messrs. Swan, Hunter, 
and Wigham Richardson, Limited, Newcastle-upon-Tyne, 


for Messrs. British Tanker Company, Limited, London. 
| “Metrose Apsry.”’—Single-screw cargo steamer ; 
triple-expansion engine. Trial trip, June 19. Main 


dimensions, 317 ft. by 45 ft. 2 in. by 23 ft. 4 in. Built 


and engined by Messrs. William Gray and Company 
| Limited, West Hartlepool, to the order of Messrs. 
Frederick Jones and Company, Cardiff. 

“ Ocean Monanrcu.’’—Single-screw steam trawler for 
| fishing in the northern waters of Iceland, Bear Island ai! 
| the White Sea ; triple-expansion engine, fitted by Messrs. 
C. D. Holmes and Company, Limited, Hull. Launch, 
June 20. Main dimensions, 155 ft. by 28 ft. by 15 ft 
Built by Messrs. Cochrane and Son, Limited, Ouse Ship- 
building Yard, Selby, Yorks., for Messrs. Ocean Steam 


~ 








lites, reversible levels, drawing instruments, wall and | Fishing Company, Limited, Hull. 


tell-tale clocks, and stop and pocket watches. 
of Public Works, Cairo, Egypt; August 29. 
30,440.) 








BOOKS RECEIVED. 


The Institution of Railway Signal Engineers. Proceedings, 


1935 to 1936. Part Il—October, 1935, to January, 
1936. Reading: Joseph Hawkes, Branch of Green- 
slade and Company (Reading), Limited. [Price 


7s. 6d. net.) 

Annual Report of the Minister of Mines of the Province 
of British Columbia for the Year Ended 31st December, 
1935. Victoria, B.C.: Government Printing Bureau. 
[Price 50 cents.) 

Inhaltaverzeichnis der Zeitschrift des Vereines 
Ingenieure. 1931 t0 1935. Volumes 75 to 79. 
V.D.1.-Verlag, G.m.b.H. 

Department of Scientific and Industrial Research. Forest 
Products Research Records No. 10. The Practice of 
Wood Bending. By W. C. Stevens. London: H.M. 
Stationery Office. [Price 6d. net.] 

Bewegliche Briicken. Berechnung und 
By Prorrssor Dr.-Inc. ALrrepD HAWRANEK. 
Julius Springer. [Price 48 marks.] 

Verdffentlichungen des Instituts der Deutschen Forschungs- 
gesellschaft fair Bodenmechanik (Degebo) an der Tech- 
nischen Hochschule Berlin. Part 4. Berlin: Julius 
Springer. [Price 8 marks.] 

74. V.DJI.-Hauptversammlung, Darmstadt 1936 und 80- 
Jahreier des Vereines deutscher Ingenieure. Fachvortrage. 
Berlin: V.D.1.-Verlag, G.m.b.H. 

Sewerage. The Designing, Constructing and Maintaining 
of Sewerage Systems and Sewage Treatment Plants. 


deutscher 


Berlin : 


Konstruktion. 


Berlin : 


By Dr. A. Prescorr Fotwei.. Eleventh edition. 
New York: John Wiley and Sons, Incorporated. Lon- 
don: Chapman and Hall, Limited. [Price 22s. 6d. 
net.] 

Department of Overseas Trade. No. 639. Economic 
Conditions in the Argentine Republic, April, 1936. 
Report. By S.G.Irvine. London: H.M. Stationery 
Office. [Price ls. 6d. net.] 

Elements of Practical Aerodynamics. By PrRorressor 
Brapitey Jones. New York: John Wiley and 
Sons, Incorporated. London: Chapman and Hall, 
Limited. [Price 18s. 6d. net.] 

The Design of Reinforced Concrete Structures. By 
Proressor Dean Praropy, Jr. New York: John 
Wiley and Sons, Incorporated. London: Chapman 
and Hall, Limited. [Price 20s. net.} 


Ministry of Health innual Local Taxation Returns, 


England and Wales, 1933-34. Comparative Local 
Financial Statistics for Financial Year Ending 
March 31, 1934. Part Ll. [Price 3s. 6d. net.) Part 


Ill. [Price ls. 6d. net.) London: H.M. Stationery 
Office. 

Grésze und Masse der Molekiile und Atome. By E. 
RUcwarpt. Berlin; V.D.1.-Verlag, G.m.b.H. [Price 


90 pfennigs.| 
Corps of Engineers. 
Port and Terminal 


War Department. 
Miscellaneous Series No. 1. 
Charges at United States Ports. 1936 edition. Wash- 
ington : Superintendent of Documents. [Price 1 dol.] 

Persons in Receipt of Poor Relief (England and Wales). 
Return Showing the Number of Persons in Receipt of 
Poor Relief in England and Wales on the Night of 
the First Day of January, 1936. London: H.M. 
Stationery Office. [Price 9d. net.] 








CONVERSAZIONE OF THE INSTITUTION OF ELECTRICAL 
The President of the Institution of Elec- 
Engineers, Mr. J. M. Kennedy, O.B.E., and 


Natural Museum, South Kensington, on 
y,. July An excellent opportunity for social 
ntercourse between the members is afforded by this | 


History 
° 


rom the large attendance it always attracts. Musical 
— by the Royal Artillery String 


of general interest was to be found among the museum 


Ministry | 
(T.Y. | 


““ SpRINGWEAR.”—Cargo steamer;  triple-expansion 
engines supplied by Messrs. The North Eastern Mariné 
Engineering Company, Limited, Sunderland. Trial trip, 
June 20. Main dimensions, 220 ft. by 36 ft. 3 im. by 
| 16 ft. Built by Messrs. Short Brothers, Limited, Pallion, 
| Sunderland, to the order of Messrs. The Springwell 
| Shipping Company, Limited, London. 

‘** Komsomotsk.”’—Timber-carrying steamer for servic: 
on the Northern Russian coast ; triple-expansion engines 
supplied by Messrs. The North Eastern Marine Engineer- 
ing Company, Limited, Wallsend-on-Tyne. Launch, 
July 2. Main dimensions, 321 ft. 6in. by 48 ft. by 22 ft. 
9 in. Specially designed to withstand difficult ic 
conditions. Built by Messrs. Furness Shipbuilding 
Company, Limited, Haverton Hill-on-Tees, for Messrs. 
Machinoimport Central Corporation, Moscow, U.S.8.R. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—Rising outputs and less unemploy 
ment characterise the industrial position here. Progress 
is well maintained. On every hand reports are encourag 
ing. One of the biggest steel and engineering concerns 
in the country, with headquarters in Sheffield, reports that 
it is employing 1,300 more men than a year ago, and 
that its weekly pay roll showsjan increase of 33 per cent 
on June of last year. This firm has 8,000 workpeople, as 
compared with 4,200 four years ago. The report adds : 
“With regard to the next twelve months we can look 
forward to the works being fully occupied. Mor 
reconstruction can be anticipated in connection with 
the necessary plans for the Defence Programme, as we 
cannot afford to lose any of the commercial business 
which we have built up during the last four years. 
This reconstruction work will absorb a large number of 
men, and all classes of labour can look forward to regula! 
work for some time to come.” ‘A similar position 
prevails at the majority of works. According to the 
latest official output statistics, this area turned out in 
May, 132,600 tons of steel ingots and castings. This 
shows an increase of 14,100 tons on May last year, and 
is the highest monthly figure of this year, exceeding the 
record of March by 400 tons. The tonnage of acid stee! 
roduced was 56,800, and of basic, 75,800. During the 
rst five months of this year, the Sheffield district has 
turned out 653,900 tons, an increase of 83,600 tons on 
the corresponding period of last year. Statistics relating 
to the output of finished products are not available, but 
it is reliably computed that a striking increase, both in 
value and tonnage, has taken place. Further evidence 
of trade progress is provided by the fact that about 16 per 
cent. of the city’s workers are unemployed, as compared 
with about 25 per cent. four years ago. The heavy 
branches are busier. The demand for crushing and 
grinding machinery for use in coal, gold, and silver mines 
abroad has been well maintained. Quarrying enterprises 
are absorbing a bigger tonnage of similar ne as well as 
of steel trucks, rails and excavating machinery. Ther 
is an improving market in railway rolling stock, ship- 
building requisites, and electrical equipment generally 
Armament departments are busily employed on contracts 
laced in connection with the Defence Programn« 
farious types of special steels are in active reques! 
Farm and garden tools are progressive media, and 
engineers’ small tools continue in brisk demand. 
South-Yorkshire Coal Trade.— A larger amount 
forward business is being done in a variety of fuels o! 
home account. To some extent this is due to th: 
imminence of group coal-selling schemes. The oversee 
position has undergone little change. British iron an’ 
steel works are consuming heavy tonnages, while railwa 
companies are also big buyers. The textile trad 
are placing orders at more regular intervals. Steam 
coal is in ready request, but the housecoal market is lif 
less; stocks are steadily accumulating. Foundry an 
furnace coke continue firm and gas coke is steady. Quota 
tions are: Best branch handpicked, 26s. to 29s. ; Derby 
shire best house, 22s. to 23s,; Derbyshire best brights 
19s. 6d. to 2ls.; best screened nuts, 19s. to 20s. ; sma 
screened nuts, 18s. to 18s. 6d.; Yorkshire hards, 19s. 6d 
to 20s.; Derbyshire hards, 19s. 6d. to 20s.; roug! 








slacks, lle. to 12s.; and nutty slacks, 10s. to lls. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Little new is ascertainable 
concerning the Cleveland pig-iron trade. Marketable 
parcels continue few and small, and makers are still 
unable appreciably to reduce arrears of delivery against 
sales made some time ago, but manage to provide home 
consumers with enough tonnage to keep works regularly 
employed. Second-hands continue to receive better 
supplies than were obtainable until quite recently, but 
the tonnage transferred to them still falls vastly short 
of sufficient to enable them to fulfil contract obligations. 
Output is taken up as it becomes distributable and 
enlargement of make is much needed, particularly as 
demand is more likely to increase than otherwise. Accu- 
mulation of a little stock both at makers’ yards and at 
consumers’ works, would be useful. Buyers are keen to 
place orders for almost any delivery. 

Hematite——The statistical state of the East Coast 
hematite industry causes some uneasiness. As in the 
Cleveland branch of trade, makers are meeting essen- 
tial needs of home consumers, but are left with little 
iron for disposal elsewhere. Merchants are handling 
only very moderate quantities and experience as much 
difficulty as ever in persuading makers to release tonnage 
for shipment abroad. Rather considerable sales to over- 
seas customers were made by second-hands some time ago, 
but the prospect of carrying the business through is still 
remote. Quotations are based on No. 1 grade of iron at 
sis. 6d. on the understanding that a 5s. rebate will be 
made to customers who do not place orders elsewhere. 

Blast-Furnacemen’s Wages.—According to the account- 
ants’ certificate the average net selling price of No. 3 
Cleveland pig-iron for April, May and June was 61s. 3d., 
or Ild. more than the figure for the previous three 
months. This carries an advance in North-East Coast 
blast-furnacemen’s wages of 1 per cent., raising wages 
from 10} per cent. above the standard to 11} per cent. 
above the standard. 

Blast-Furnace Coke.—Recognised market quotations 
for Durham blast-furnace coke are upheld, though make 
has been substantially increased. 

Foreign Ore.—Conditions still prohibit extensive trans- 
actions in foreign ore, but considerable activity is looked 
for when the state of the freight market moves appreciably 
in favour of buyers. 

Manufactured Iron and Steel.—Though the aggregate 
tonnage output of semi-finished and finished iron and 
steel is maintained at almost record level, supply does not 
fully covercustomers’ demands. The continued extensive 
use of Continental steel semis has eased the pressure for 
delivery of home-made material, but local makers are 
still fully employed and re-rollers would welcome even 
larger deliveries than are coming to hand. Home trade 
in black sheets is on quite a good scale, and inquiries 
from overseas are improving. Specifications for ship- 
building requisites are distributed freely and producers 
of plates, angles and rivets are more busily employed 
than for a lengthy period, while the demand for steel for 
structural purposes continues heavy and manufacturers 
of railway material have a good deal of work to execute. 
\mong the principal market quotations are: Common 
iron bars, 101, 28. 6d best bars, 101. 12s. 6d.; double 
best bars, 11. 2s. 6d. ; packing (parallel), 91. 7s. ; packi 
tapered), 101. 10s. ; steel billets (soft), 61. 2s. 6d. ; sual 
billets (hard), 71. 7s. 6d.; steel bars, 91. 7s.; iron and 
steel rivets, 121. ; steel boiler plates, 91. 17s. 6d.; steel 
ship plates, 91. 7s. 6d.; steel angles, 91.; steel joists, 
. 7s. 6d.; heavy sections of steel rails, 81. 10s. for 
parcels of 500 tons and over, and 91. for smaller lots ; 
and fish plates, 121. 10s. Black sheets (No. 24 gauge) are 
ll. 108. for delivery to home customers, and ri 15s. 


!.o.b. for shipment abroad ; and galvanised co ated 
sheets (No. 24 gauge) are 131. 10s. for delivery to home 


customers and 111, 15s. f.o.b. for shipment overseas. 

Scrap.—Heavy steel is abundant and weak in ‘price, 
but light and heavy cast iron and machinery metal are 
none too plentiful and readily realise full market 
quotations. 

Imports of Iron and Steel—The imports of iron and 
steel to the Tees last month from foreign ports and 
oastwise totalled 4,427 tons, comprising 502 tons of 
pig iron, 3,816 tons of crude sheet bars, billets, blooms 
and slabs, and 109 tons of plates, bars, angles, rails, 
sheets and joists, compared with May aggregate un- 
oadings of 3,836 tons, comprising 195 tons of pig iron, 
3.211 tons of crude sheet bars, &c., and 430 tons of 
plates, bars, angles, &c., and total imports in June last 


r of 6,742 tons, comprising 10 tons of pig iron, 6,275 
tons of crude sheet bars, &c., and 457 tons of plates, bars, 
angles, &e. 


Tees Iron and Steel Shipments.—Shipments of iron and 
steel from the Tees last month totalled 52,305 tons, 
compared with 43,319 tons in May and 37,455 tons in 
June last year. Of last month’s loadings 8,678 tons 
were pig iron, 2,184 tons manufactured iron, and 41,443 
‘ons steel. Shipments of pig iron to foreign ports 
amounted to 3,676 tons, the coastwise loadings reaching 
»,002 tons. Scotland was, as usual, the largest receiver, 
taking 4,652 tons, America being second with 1,500 tons, 
ind Denmark third with 1,032 tons. Only 587 tons of 
the manufactured iron cleared went to foreign destina- 
tions, 1,597 tons going coastwise. The largest buyers 
were the Straits, 296 tons, and Union of South Africa, 211 
tons. Of the steel shipped, 28,451 tons went abroad and 
12,992 tons went coastwise. Among the principal 
customers were: Denmark, 5,245 tons; China, 3,358 
tons ; Union of South Africa, 3,080 tons ; Straits, 2,613 
tons; Finland, 2,420 tons; Southern Rhodesia, 2,112 
tons; North Rhodesia, 2,004 tons; India, 1,956 tons; 
Argentine, 1,410 tons ; and Iraq, 1,373 tons. 
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NOTES FROM THE NORTH. 


Grasaow, Wednesday. 


Scottish Steel Trade.—Practically every department of 
the Scottish steel trade is busy at the present time, 
largely because of the improvement in general industry 
coupled with various Government contracts placed 
during recent months. There is undoubtedly a growin 
demand for steel materials, and at the annual genera 
meeting of Messrs. William Beardmore and Company, 
Limited, Parkhead, it was stated by Sir James Lithgow 
that arrangements are being made to reconstruct and 
restart certain steel furnaces at Parkhead, thereby 
increasing the output of steel by something like 50,000 
tons per annum. A further step has been taken in the 
rationalising of the Scottish iron and steel industry by 
provisional arrangements which have been reached 
whereby Messrs. Colvilles, Limited, will acquire control 
of Messrs. The Lanarkshire Steel Company, Limited. 
All that is now necessary to complete the agreement is 
the adjustment of certain details, and those interested 
are very confident of a successful termination of the 
negotiations. One of the conditions of the institution 
of tariff assistance to the steel industry was that reorgani- 
sation should be carried out internally with as much 
8 as ible, and there is no disputing the fact 
that the Scottish iron and steel makers have endeavoured 
to honour their promise to the Government. In the 
meantime, all the works are running at full pressure and 
the output represents a large tonnage. Specifications are 
plentiful, especially for ipbuilding material, as the 
number of vessels at present under construction in 
Scottish yards is about two hundred, and there are 
prospects of more contracts coming along shortly. Other 
consumers of steel are also specifying freely and the 
outlook for the next few months is very bright. The 
home trade is keeping the black-steel sheet makers well 
employed, particularly with orders for the lighter gauges. 
The export side of the steel trade overall is not opening 
out with any de of satisfaction, but there may be 
some change in this direction since the workers on the 
Continent have been given better conditions. With the 
men now receiving higher wages and shorter hours, the 
possibility is that makers will quote higher prices, in which 
case our quotations for the overseas markets will be 
more in line with the Continental prices. The following 
are the current market quotations: Boiler plates, 
9l. 17s. 6d. per ton; ship plates, 91. 7s. 6d. per ton ; 
sections, 91. per ton; medium plates, 9/1. 15s. per ton ; 
black steel sheets, 24 gauge, in minimum 4-ton lots, 
lll. 10s. per ton; and galvanised corrugated sheets, 
24 gauge, in minimum 4-ton lots, 131. 10s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—There has been little change 
in the state of the malleable-iron trade of the West of 
Scotland, but conditions at the moment are, if any- 
thing, a shade better, and plant is being kept running 
at a fairly steady pace. The re-rollers of steel bars 
are very well employed at present, and bookings ensure 
steady employment for some time ahead. Prices are 
unchanged, and are as follows :—Crown bars, 101. 2s. 6d. 
per ton for home delivery, and 91. 5s. per ton for export ; 
and re-rolled steel bars, 91. 7s. per ton for home delivery, 
and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade conditions are without change, as every ton being 
turned out is going rapidly into consumption. Order 
books are full up, and there is a steady pressure for 
delivery. Exports are not of large tonnage, but home 
users are taking up most of the current output. The 
following are to-day’s market prices :—Hematite iron, 
80s. 6d. per ton, and basic iron, 75s. per ton, both 
delivered at the steel works; and foundry iron, No. 1, 
81s. 6d. per ton, and No. 3, 79s. per ton, both on trucks 
at makers’ yards. 

Scottish Shipbuilding.—The improvement which has 
been noticeable in the shipbuilding industry of Scotland 
continues, and fresh contracts have been coming in 
with a certain amount of re; ity. During the — 
month, 13 orders were placed with Clyde shipbuilders, 
and two were reported from Leith. Messrs. Wm. Simons 
and Company, Limited, Renfrew, received orders for 
seven dredging vessels; Messrs. Barclay, Curle and 
Compay, Limited, Whiteinch, two Ellerman liners of 
9,800 tons each; Messrs. John Brown and Company, 
Limited, two destroyers for the mtine Government ; 
Messrs. Wm. Denny and Brothers, Limited, Dumbarton, 
the tender H.M.S. Plover for the Admiralty ; Messrs. 
Wm. Hamilton and Company, Limited, a sloop-mine- 
sweeper for the Admiralty ; and Messrs. Henry Robb, 
Limited, Leith, a cargo and passenger steamer for 
Sydney, Australia, and a motor coaster for New Zealand. 
The output for the month of June and for the half-year 
to date is as follows :— 


June, 1936. Six Months, 1936. 
Ves- Ves- 
sels. Tons. sels. Tons. 
The Clyde on | a 29,485 48 126,502 
The Forth waa 2 3,545 ” 13,246 
The Tay wae 1 210 5 11,900 
The Dee oni 1 258 5 2,640 
14 33,498 67 154,288 


Galvanised Sheets for the Argentine.—The order for 
100,000 galvanised steel sheets, 5 ft. long by 18 in. wide, 
| which was recently given to Messrs. Frederick Braby 
and Company, Limited, Glasgow, by the Argentine 
| Government, on condition that delivery could be made 
in six weeks, has been half completed within a fortnight. 
The remaining half of the order is likely to be completed 
and shipped before the works close for holidays next 
week. These locust barrier sheets have rounded corners 
| and slotted holes, in order to facilitate quick assembly. 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Welsh Coal Trade.—The South Wales coal trade 
received a further shock last week from the heavy 
increases made in the French tax on permits to import 
British coals, Although such a step had been regarded 
as inevitable in some quarters, following the advances 
made in the French miners’ wages and the imposition of 
the 40-hour week at the pits in France, it had not been 
anticipated that the increases would be as large as they 
actually proved. The tax on industrial coals was increased 
from 4 frances to 15 francs per ton, while the tax on 
anthracite was increased from 5 francs to 20 francs per ton. 
Coals for the railways, public utility concerns, and normal 
imports of metallurgical coals and cokes have been 
exempted. The announcement of the new taxes had a 
disturbing effect on the market, although it was generally 
felt that the South Wales anthracite trade would be the 
chief sufferer, as imports into France from Indo-China, 
which have grown in recent years, are to be exempted 
from the tax. Demand from all the other principal 
markets have shown no sign of e ding and colliery 
salesmen experienced great difficulty in arranging sufficient 
new business to absorb even the present reduced produc- 
tions. Inquiry oncontract account has been meagre and 
the only business of any size reported was an order placed 
by the Madrid, Zaragossa and Alicante Railway of Spain 
for 40,000 tons of coal for delivery over the second half of 
the year. The demand for large coals was unimproved 
and collieries generally continued to offer super-abundant 
supplies at easy figures. Cobbles also remained dull and 
weak. The washed small and sized descriptions, however, 
were again scarce and consequently recent high prices 
were fully maintained. Some of the inferior grades of 
smalls were not so fully booked, but supplies were not too 
plentiful, and prices were upheld. Outputs of throughs 
were fairly steadily absorbed. Cokes were again active 
and strong, while patent fuel was in good request. 

Iron and Steel Trades.—A steady demand is maintained 
in the iron and steel and allied trades of South Wales and 
Monmouthshire and most concerns hold comfortably-filled 
order books. The possibility of a strike at the ore mines 
in Bilbao has caused little concern, as it is considered 
that ample supplies would be forthcoming from other 
sources. During the past week iron ore arrivals have 
been conaideentilg heavier than for some time, owing to 
the fact that several contract vessels which had been held 
up by the French strikes arrived together. 








Tue “ HannispaL” anv “ Heracies”’ Crass or Aik 
Liyers,—Accordi to figures furnished by Messrs. 
Imperial Sareea, tiendted, their fleet of eight air liners 
of the Hannibal and Heracles class have, since first 
coming into service on the company’s routes, spent about 
52,000 hours in the air. This, we are informed, means 
that this fleet of four-engined aircraft have, collectively, 
now flown a total distance of approximately 5,000,000 
miles, operating night and day, with the highest relia- 
bility and comfort, in all kinds of weather and in widely 
varying conditions of climate. 


Tae Gatwick-StrockHorm Arm Serrvice.—The first 
British air service to Stockholm was inaugurated on 
Wednesday, July 1, when a British Airways liner left 
Gatwick Airport and one started from Stockholm at the 
same time. The machines are De Havilland express 
liners carrying 10 passengers, baggage, air mails and a 
crew of three, aa are fitted with the latest ‘ blind 
landing”” apparatus and de-icing equipment. The 
cruising 8 is 145 m.p.h., to be later increased, by 
means of variable-pitch propellers, to 160 m.p.h. The 
time taken by the journey from London to Stockholm is 
11 hours. The new airport in Sweden is at Broma, 
some five miles on the western side of Stockholm, and 
comprises asphalted runways of about 1,000 yards in all 
directions, hangars, workshops, and a terminal building 
with restaurant, radio services, and control tower. The 
airport will be floodlit with a beacon of 2,000,000 c.p. 
The service for the present will be daily for five days 
a week, but a Saturday service is expected to be included 
later. 


Lonpon Mriptanp AND Scorrish Rarway's 
Summer Service.—The summer service of the London 
Midland and Scottish Railway is notable for a number of 
accelerated trains. Beginning last Monday, July 6, the 
Royal Scot now runs non-stop from Euston to Carlisle, and 
then makes a halt at Symington, both 7 ~ being, how- 
ever, for working purposes only, and not for passengers. 
The 401} miles set Euston and Glasgow takes 
only 7} hours, a record time for regular journey service. 
Other long non-stop runs are London to Carlisle, London 
to Holyhead and London to Colwyn Bay, these distances 
ranging between 299 miles to 2194 miles. A new cross- 
country train leaving Birmingham on Saturdays between 
July 11 and September 19 will reduce the journey times 
to Yarmouth and Lowestoft by as much as 2} hours 
over the previous best time. Two Glasgow-Aberdeen 
expresses show reductions of 33 minutes and 37 minutes. 
Between Glasgow and Inverness there is a saving of 20 
minutes, together with a new train. Some 438 other 
trains running on 45 routes in different parts of the 
country will also be accelerated. 
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Contro. or Forcep-Draveut Fan 


ROYAL METEOROLOGICAL 
SOCIETY. 
Tne usual monthly meeting of the Royal Meteoro 
was held on Wednesday, June 17, 


Whipple, President, being in the chair 
Laby, F.R.S., Professor of Physics 


logical Society 
Dr. F. J. W 
Professor T. H 


it the University of Melbourne and a member of the | 
Australian Radio Research Board, opened a discussion | 


on Thunderstorm Fesearches with an account of a 
paper entitled “ Relations Between Sources of Atmo- 
und Meteorological Conditions in 
during October and November, 1934”; 
this had been written by R. W. Boswell, M.Sc., 
and W. J. Wark, M.S« In this paper the authors 
described observations, covering 24 hours per day, of 
sources of atmospherics made by means of wireless 
direction-finding at Melbourne and Canberra, during 
October and November, 1934. The observations were 
compared with meteorolog cal data for the purpose of 
ascertaining what relationship, if any, existed between 
the sources of atmospherics and the cold fronts. The 
results showed a general correlation between the days 
on which sources of atmospherics were active and the 
which were present in Southern 


spherics 
Australia 


days on fronts 


\ustralia, but that any attewpt at closer analysis | 


of this problem must allow for the fact that the 


tronts determined by meteorological observations were 


merely the intersection of the frontal planes with 
the earth, and a front at the height of a lightning 
flash might be some distance from the same front as 
determined at the ground. Evidence was submitted 
that lightning alone emitted atmospherics and that 
thunderstorms associated with cold fronts could be 


tollowed over considerable distances. 


(For Description, see Page 27.) 








Southern | 


The following papers were read in title :—‘* Influence 
of Berg Winds on the Temperatures Along the West 
Coast of South Africa,” by M. P. van Rovy, B.Sc. In 
| this paper, the South African Berg winds, winds of a 

féhnlike character, blowing off the interior plateaux, 
were described, and their influence on the temperatures 
lalong the west coast of South Africa was discussed. 
It was found that the minimum temperatures were 
very seldom affected, but that daily maxima were 
|much increased when the Berg winds were blowing. 
| As the number of affected maxima during any one 





|month varied greatly from year to year the mean 
| monthly maxima showed wide fluctuations, and mean 
temperature values for this region had therefore to 
be used with discrimination. 

“The Lunar Atmospheric Tide at Melbourne, 
| 1869-1892, 1900-1914,” by Dr. 8. Chapman, F.R.S.. 
M. Hardman and J. C. P. Miller. The authors stated 





Borer Tuse Nests 1N Course oF ERECTION. 


that the lunar atmospheric tide at Melbourne, Australia, 
had been determined from nearly 36 years’ records ; 
the mean result was 28 sin (2¢ + 84-0) deg. microbars, 
with a probable error of 2-3 microbars. This had been 
compared with the determination made by Neumayer 
from data for the years 1858-63 ; his result was found 
to be affected by so large a probable error as to be 
practically without value. The Melbourne tide was 
affected by a seasonal variation, of normal type 4s 
regards phase (high tide occurring later in December 
than in June), but abnormal in that the amplitude 
was greater in December. The solar daily variation 
at Melbourne had also been analysed, as determined 
from all or almost all days, and separately from 421 
days of barometric disturbance ; the latter showed 
the expected “ concave variation,” the complement of 
Bartels’ “‘ convex variation” characteristic of baro- 
metrically ‘* quiet ” days. 
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THE BRADFORD BREAKDOWN. 


MaJor breakdowns of the plant and equipment 
employed in the public supply of electricity seldom 
occur in this country, and even those of a minor 
character happen less frequently than some of our 
daily contemporaries would lead us to suppose. It 
is, however, none the less desirable that the causes 
of such misfortunes, when they do take place, 
should be fully and impartially investigated ; and 
it is only right to add that there has never been 
reluctance on the part of those concerned to provide 
the evidence which allows this course to be taken. 
When, therefore, a fire broke out in the Valley-road 
generating station of the Bradford Corporation on 
February 24, 1936, and resulted not only in serious 
local damage to buildings, plant and cables, but to 
an interruption of supply so extensive that complete 
restoration did not take place for practically a week, 
a complete inquiry was, obviously, both desirable 
and necessary. The Electricity Commissioners 
appointed their chief engineering inspector, Mr. 
Henry Nimmo, to go into the matter. Mr. Nimmo 
both inspected the scene of the disaster without delay 
and held a public inquiry ; and his conclusions have 
been embodied in a report* of great detail and 
interest, which was published last week. For- 
tunately, he has been able to elucidate the cause of 
the trouble without difficulty and to relieve our 
minds of the fear that such an occurrence is at all 
likely to be common. 

Dealing with events chronologically, the capacity 
of the Valley-road station is 102,000 kW and the 
system is three-phase at 6-6 kV and 50 cycles. 
The main switchgear is in seven sections of varying 
age, but only one of these need concern us. This 
consists of 16 switches, each with a rated breaking 
capacity of 750,000 kVA, which control the supply 
from two 15,000-kW turbo-alternators and to the 
adjacent Central Electricity Board’s sub-station and 





an rt on an Electricity Breakdown which Occurred 
ford in February, 1936. London: H.M. Station - 


other outgoing feeders, as well as to a separate board 
from which the station auxiliaries are fed. These 
switches were installed in 1931 in a well-designed 
switch-room adjoining one of the engine-rooms. 
They are of the metalclad type with motor-operated 
*bus-bar selector switches, and are connected to 
duplicate ’bus bars with a sectional area of 14 sq. in. 
The current transformer chambers are mounted 
immediately below the lower ’bus bars, there being a 
clearance of 5} in. between them and the aluminium- 
alloy covering of the lower ’bus-bar chambers, The 
circuit-breaker portion of the switch has its *bus-bar 
selector switches in a separate upper steel compart- 
ment and is furnished with nine plug contacts for 
engagement to the ’bus bars and to the current- 
transformer conductors. 

Both the *bus-bar selector-switch chambers and 
the current-transformer chambers are filled with 
oil, about 181 gallons being used per switch. The 
*bus-bar chambers, cable-dividing boxes, and trunk- 
ing to the voltage transformers are filled with about 
125 gallons of bitumen compound. In addition, 
there are 178 gallons of oil in the tanks of each 
switch. The board in question is sectionalised 
mechanically from the rest of the switchgear by 


7 | concrete walls with steel doors on either side of the 


*bus-bar section switches and electrically by these 
section switches. The cables are led downward into 
a basement and are normally sealed, where they 
pass through the floor, by a concrete slab through 
which passes a fireproof tube packed with asbestos. 
In the case of the cables leading to the Central 
Electricity Board’s sub-station, however, a heavy 
wooden seal takes the place of the concrete slab. 
The switchgear is controlled from an adjacent 
control room, which is arranged in accordance with 
standard practice. There is nothing exceptional 
about the protective equipment. 

On the day of the accident, one of the current 
transformer orifice insulators on the main switch 
feeding the auxiliary board mentioned above broke 
down. An arc developed across it to the metal 
covering and burnt the insulator, the conductor and 
the steel casing, so that burning oil ran out on to 
the equipment and the floor. This fire was extin- 
guished in a few minutes. The circuit-breaker of 
the switch, however, tripped, though it was outside 
the zone of protection; and as a result two-thirds 
of the station auxiliaries were shut down. Nine 
minutes after the first explosion, when the room 
was still full of smoke, a second worse explosion 
which was accompanied by arc hissing, occurred, 
and this was stated by all witnesses, except one, 
to have come from the switch controlling the 
supply to the Central Electricity Board’s sub- 
station. 

All the switches then had to be tripped by hand, 
so that the station was shut down. The smoke 
and fire increased, but was prevented from spreading 
in one direction by the flash barriers. In the other 
direction it extended for 34 ft. from the outbreak, 
and included eight switches within its ambit. As 
a result, nearly the whole of the bitumen and 
90 per cent. of the oil in the current transformer 
chambers of these switches ran out, together with 
all the oil from tho selector chamber of the switch 
that had broken down, 80 per cent. from the 
selector chambers of two other switches, and 
smaller quantities from the remainder. The cables 
were also badly damaged, especially in the base- 

ment, where they were reduced to scrap. Moreover, 

the steelwork supporting the floor and the rheostats 

and reactors all suffered. 

There was evidence to show that the fire was 

most severe behind the switch on which the first 

breakdown occurred, and on that controlling the 

Central Electricity Board’s circuit. This, however, 

is not so surprising as the small amount of damage 

done to the other nearby switches, which were 

little damaged by being exposed to fire and water 

for over three hours. Subsequent inspection of the 

first of these switches indicated it was the only 

one which had suffered definite damage from arcing. 

The plug and socket contacts on one phase and the 

conductor between the circuit breaker and the 

current transformer were burnt away for 13} in. 

The rim of the steel casing of the orifice was also 

burnt away in places to a depth of } in., and the 
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switch and 2 in. of the lower *bus bar of the same 
phase immediately above the current transformer 
orifice suffered similar damage. Moreover, the 
aluminium casing round the insulator was very 
badly burnt, and the bakelite insulators were 
completely consumed. 

It is now necessary to go back a little and point 
out that the prime cause of the trouble had been 
found before the date of the accident, though it 
seems that its full significance had unfortunately 
not been realised. In November, 1932, a hole 
about } in. in diameter was burnt through one of 
the current transfomer orifice insulators on a 
switch of the same design as that which suffered 
in February, 1936, and, though the reason for this 
was fully discussed at the time, no satisfactory 
explanation could be found. Again, about a fort- 
night before the accident the insulation resistance 
on one of the phases of the current transformers of 
another switch was found to be low and the trans- 
former chamber was immediately sent to the maker’s 
works for examination. 

Investigation then showed that the deteriora- 
tion in the dielectric strength of the bakelised 
paper insulators was due to Keene’s cement 
instead of litharge and glycerine having been 
used to fix them in position. The substitution 
was due to the small space available for the insertion 
of the latter mixture, but this might not perhaps 
have mattered had not more water than was 
specified for the hydration of the cement been 
apparently used. As it was, the cement not being 
exposed to the atmosphere could not dry out, and 
the moisture gradually penetrated by capillary and 
chemical action to more than half the thickness of the 
bakelite insulator, a little over 4 in. This the makers 
recognised as being the clue to the weakening that 
had already been noticed and they at once deter- 
mined to remove all similar insulators. Though 
this work had been started, it had unfortunately 
not gone far enough when the breakdown occurred. 
There is, in Mr. Nimmo’s opinion, no doubt that 
this was the cause of the fault on the switch which 
was feeding the auxiliary board. 

As regards the second fault, in spite of the views 
of the majority of the witnesses, Mr. Nimmo is 
of opinion that this also occurred on the same 
switch. It was, in fact, the only switch which 
exhibited any signs of the arcing such as is caused 
by an earth. What happened, he says, must have 
been that an earth occurred in the lower "bus bar 
orifice and that this, in turn, burnt out the earthing 
transformer in the Central Electricity Board’s 
sub-station, This consequential fault tripped not 
only the breaker on the board in Valley-road, but 
the 132-kV breaker at the sub-station. In other 
words, there were four electrical faults. That on 
the insulator of the current transformer on the 
switch supplying the auxiliary board, that on an 
insulator in one of the phase orifices of the same 
switch, that on the earthing transformer at the 
grid sub-station, and that on the phase conductor 
to the sub-station. The last was brought about 
by the ignition of the oil in the earthing transformer, 
while the consequent explosion caused a phase 
fault to earth. 

In the opinion of Mr. Nimmo, all these occur- 
rences resulted from the breakdown of the 


current transformer orifice insulator on the switch | 


supplying the auxiliaries. Finally, the fire in the 
basement, which caused such damage, was due to 
burning oil and bitumen coming down through the 
seals. Had these seals been more effective, a great 
deal of this damage might have been prevented. 
There seems no reason, to doubt the correctness 
of these conclusions. 

In considering the Report as a whole, there are 
two points upon which comment may be made. 
In the first place, it will be a matter for general regret 
that a firm which has done so much towards the 
development of switchgear on novel lines and has 
s0 justly increased the reputation of this country 
for the production of this class of equipment, should 
have to bear the responsibility of so unfortunate 
a mistake. The fault, it appears, lay less in design 
than in workmanship, and we may therefore leave 
it to the firm itself to discover where, or to whom, 
blame should be ascribed. As Mr. Nimmo says, 
with this exception the switchgear was well- 
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designed and made from materials of the best 
quality. It is hardly necessary to add that all 
the faulty insulators have now been changed. 

The other point is of more general interest. One 
of the worst features about the accident was the 
long delay in restoring a full, and even in some 
districts a partial, supply. This was, of course, 
primarily due to the damage to the cables which 
we have just mentioned. Yet it was an occurrence 
like this that the grid was, inter alia, designed to 
prevent. Actually, the grid was ready with a 
supply from other stations within a few feet of 
Valley-road, but no supply could be given. The 
question therefore arises whether in cities of the 
size of Bradford, whose supply is obtained from a 
single generating station, an alternative supply 
from the grid should not be available at some point 
on the system other than that generating station. 
It is obvious that selected stations must be con- 
nected to the grid in order that electricity can be 
exported ; and this necessitates that the essential 
connections and control gear must, as in this 
case, be exposed to risks arising from faults on 
the generating and associated plant. There seems 
no reason, however, why the import of electricity 
should not take place at more than one point in 
the city area and thus eliminate a risk of a kind 
that this failure only too clearly illustrates. 








THE ECONOMICS OF DEPTH AT 
PORTS. 


THE economic significance of depth of water, asa 
factor affecting the trade of ports, is no new 
development, as the decline of the Cinque Ports 
well illustrates, but since the introduction of iron 
and steel as shipbuilding materials, its influence has 
been increasingly manifested. Not infrequently it 
has proved to be the dominant consideration in the 
design of ships, the routes adopted for passenger 
services, and the destination of cargoes, and hence, 
hardly less directly, has played an important part 
in directing the development of land-transport 
facilities, and the distribution of industry and 
population. The growth of industry and population 
has, in turn, demanded larger and faster ships, 
whose greater length required greater depth of hull 
for adequate rigidity, and thus, in one instance 
after another, the port authorities have found them- 
selves obliged to face heavy expenditure on dredging 
and revetment works in order to maintain the 
depth of water on which their trade and continued 
prosperity depends. 

Where there is a natural tendency for approach 
channels to silt up, the maintenance of any depth 
greater than that originally existing may involve 
continuous dredging if it is not practicable to 
increase the scour by permanent training works, 
and in such a case the economics of the problem 
are complicated if, as frequently happens, the 
increased depth is only essential for a comparatively 
small percentage of the vessels using the port. The 
cost must be recovered from the harbour dues, 
and it is understandable that the smaller craft, 
for which the existing depth is already sufficient, 
exhibit some disinclination to subsidise the larger 
vessels, especially if these are of the cargo liner 
type and liable to compete with the pure cargo 
carrier for the odd parcels of freight which consti- 
tute so large a proportion of the shorter sea traffic. 

A recent case of this nature has arisen in the 
port of Rangoon, and is interesting not only for 
the ultimate decision of the port Commissioners, 
but also because of the method adopted to examine 
the details on which the decision was based. As 
is well known, the port is situated on the Rangoon 
River, which forms the most easterly outlet of the 
Irrawaddy into the Gulf of Martaban. Like the 
Mississippi, the Irrawaddy is heavily charged with 
silt, and in consequence the above-water delta is 
continued for many miles out to sea as a submerged 
declining plane of alluvium, the crest of which is 
known as the Outer Bar. It had been observed, 
over a number of years, that the navigable channels 
over the Bar were gradually deteriorating as the 
result of the continual deposit of silt, until even- 
tually the diminishing depth of water set a limit 
to further increase in the draught of vessels using 
the port, and appeared likely to prejudice its 
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future unless satisfactory preventive measures 
were taken. How far the detrimental action was 
likely to continue, and what should be the nature 
of the remedial steps to be taken, were the out- 
standing questions which the Commissioners, after 
preliminary hydrographical surveys had been made, 
referred to their consulting engineers, Sir Alexander 
Gibb and Partners. 

To ascertain the probable tendencies and investi- 
gate the effect of the possible corrective measures, 
it was decided to construct a tidal model of the river, 
and with this model experiments were made, 
extending over a period of nearly three years. 
They were concluded in the summer of 1935, and 
the results obtained were the subject of a final 
report presented to the Commissioners in April 
last, particulars of which have now been published. 
Briefly, the principal finding was that the condi- 
tions over the Bar would never become materially 
worse than they were in 1931, and that the port 
would always be accessible without serious difficulty 
to vessels of the size now using it, with only a 
few exceptions. Training works were found to 
have no appreciable beneficial effect in maintaining 
a suitable channel, but a dredged cut, properly 
situated in relation to the tidal currents, would 
maintain itself, and might even improve with the 
passage of time, although the report pointed out 
that no model could afford conclusive proof of the 
practicability of dredging under the conditions, 
and with the materials, actually encountered on the 
Bar. 

The practicability of carrying out such extensive 
dredging as the report indicated would be necessary, 
however, appeared, on examination by the Commis- 
sioners, to be open to considerable doubt. Assum- 
ing that the purely physical objections were not 
insuperable, it still remained to be considered 
whether such a policy was feasible on financial 
grounds, especially in view of the fact that a natural 
channel for vessels drawing up to 28 ft. of water 
was reasonably assured for a considerable time to 
come. Such a depth would suffice for the majority 
of vessels using the port, and it was doubtful 
whether all those users who might expect to derive 
advantage from a deeper channel, would consider 
the benefits worth having at the price of an appreci- 
able increase in the charges. Owners of smaller 
vessels certainly would not regard the higher 
charges as equitable. It was realised that there is 
a point in port development where economic con- 
siderations must set a limit to the draught of 
shipping, and that the prosperity of the port might 
be as seriously affected by heavy charges as by 
an actual physical obstruction. Eventually, 
therefore, the decision was reached, not to under- 
take any major dredging operations over the 
Outer Bar, and to inform shipowners that, as the 
port could not deal expeditiously with vessels of 
a draught much above 28 ft., this figure should be 
taken as the basis for future shipbuilding pro- 
grammes. The Commissioners conclude their memo- 
randum, in which the whole position is reviewed, 
with the assurance that the systematic observations 
will be continued, and they hope will confirm, in the 
future, the indications of the model experiments, 
that the Rangoon River and its approach channels 
are likely to remain for a considerable period 4 
safe and natural channel for vessels now using the 
port. 

The decision not to undertake a heavy and con- 
tinuing expenditure for the advantage of compara- 
tively few users is an eminently sound one, even 
when considered, as an ad hoc body must almost 
necessarily consider it, from the point of view of 
the port most immediately concerned. From the 
shipowner’s standpoint, there is also the considera- 
tion that some limit is imposed upon his ships in 
practically every harbour they use, so that he 
might not be able, in many cases, to take advantage 
of increased facilities, if they were provided, to the 
full extent hoped and expected by the port authori- 
ties. Furthermore, shipping services wax and 
wane, and occasionally change their courses, just 
as do the tidal currents, for reasons beyond the 
control of harbour commissioners. Where addi- 
tional facilities can be provided at relatively small 
expense, and especially if it can be done without 
incurring an inordinate and perpetual charge for 
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maintenance, it is sound policy to enhance the 
natural advantages of a port, and thus to encourage 
the development of its shipping, but unless there 
is clear evidence that existing limitations are 
hampering development that is really needed by 
the trade, which in the present instance does not 
seem to be the case, no useful purpose is served by 
embarking on a war with Nature in the supposed 
interests of a few users only. Appetite comes 
with eating, and the experience of many ports has 
been in past years, that nothing is more difficult 
to predict than the eventual cost of maintaining a 
dredged approach channel. 








NOTES. 


NATIONAL TruNK Roaps. 


An important change in the road policy of this 
country was foreshadowed by the Minister of 
Transport, Mr. Hore-Belisha, in the House of 
Commons on Monday. In reply to a question, 
Mr. Hore-Belisha stated that the Government 
contemplated introducing a Bill shortly, to bring the 
main trunk roads of the country directly under the 
Minister of Transport. The length of roads affected 
would amount to about 4,500 miles, but roads: in 
the Metropolitan area and in the county boroughs 
would not be included. The proposal arose from the 
continued development of motor traffic and the 
desirability of adopting uniform standards on all 
trunk roads. At present, the Ministry could advise 
only and the local councils have not always. been in 
a position to adopt the desired standards. Under 
national control, it would be easier to bring the 
desired changes about. Such changes would involve 
adequate width, surfacing, uniform lighting, bridges, 
&e., everything, in fact, which went to make up a 
trunk road. The Government has been in communi- 
cation with the county councils concerned with a 
view to continuity of administration and the use 
of existing technical skill, under the guidance and 
supervision of the Ministry. It is proposed that the 
change over should take place in April, 1937, as 
regards England and Wales, and in May of that 
year as regards Scotland. 


Tue Loss or THE “ Crry oF KuHartTouM.” 


Although six months have elapsed since the 
Imperial Airways air liner City of Khartoum crashed 
into the sea off Alexandria on December 31 last, 
with the loss of 12 lives, nine passengers and three 
of the crew, the circumstances, we imagine, will still 
be remembered since such accidents are, fortunately, 
rare. The aircraft involved was a Calcutta flying- 
boat built by Messrs. Short Brothers, Limited, of 
Rochester, and delivered to the operating company 
in January, 1930. The power plant consisted of 
three Jupiter XI F/P engines. She left Mirabella 
in Crete for Alexandria, a distance of about 370 
miles, at about 2 p.m. (Egyptian time) on Decem- 
ber 31, 1935, and in excellent weather, so that the 
pilot expected to complete the journey in about 
5 hours, but adverse winds were encountered 
en roule causing some delay. At 7.18 p.m., when 
approaching Alexandria, two final messages were 
sent out by wireless and the pilot had by that time 
commenced a gradual descent to the flare path. 
A minute or two later, however, when the machine 
was at about 600 ft., all three engines, in quick 
succession, ceased to function owing to lack of fuel. 
The pilot managed to keep the machine at gliding 
speed and under control during the forced descent, 
but his attempt to effect a night landing outside 
the harbour ended in disaster, the machine burying 
its nose in the sea and becoming partly submerged. 
he pilot, who was the sole survivor of the disaster, 
was not picked up until 12.50 a.m. A report on 
the accident has just been issued (H.M. Stationery 
Office, price 2d. net) over the signature of Major 
J. P.C. Cooper, O.B.E., M.C., Air Ministry Inspector 
ot Accidents. His conclusions are to the effect 
that the accident was due to the exhaustion of the 
fuel and that the tankage of the aircraft did not 
provide an adequate reserve of fuel for this section 
of the route except in favourable weather conditions. 
Certain alterations to the carburettor-jet settings, 
made apparently under some misunderstanding of 
orders, should not have been ‘carried out in any 
circumstances, as they had the effect of increasing 


the petrol consumption by well over 10 per cent. 
A fault in one or both of the petrol gauges was a 
possible contributory cause of the accident, but 
the sudden and complete loss of engine power at 
a low altitude created an extremely difficult situation 
which strongly militated against a successful forced 
landing in darkness. Some question having arisen 
regarding the delay in instituting rescue measures, 
Major Cooper concludes that while it is difficult 
to attach blame to any individual for this, it is 
probable that the loss of life would have been 
reduced had there been efficient communication 
between the flare path and the airport. 


THE ASSOCIATION OF CONSULTING ENGINEERS. 


The annual report of the Association of Consulting 
Engineers for the past year marks a definite stage 
in the development of this body, the membership 
of which now stands at 136. As is well known, 
Mr. A. H. Dykes has acted as honorary secretary of 
the Association since its inception in 1909, when he 
was appointed to that position by the preliminary 
committee. Latterly, Mr. 8. R. Raffety has acted 
jointly as hon. secretary with Mr. Dykes, but on 
medical grounds it has recently been necessary for 
Mr. Dykes to give up this work altogether. ‘The 
change leaves Mr. Raffety as hon. secretary, but it 
involves considerably more than this, for, for all 
these years Mr. Dykes has arranged for office 
accommodation and staff to meet the demands of 
the work. In the early days of such an association 
assistance of this kind may be of very considerable 
service, and that this was so in this particular inst- 
ance is not only well known, but has been duly 
recorded in appreciative terms in the report. As 
work increases and the sphere of work becomes 
enlarged, there are obvious advantages in having 
not only independent offices, but a permanent 
secretariat, and at a meeting held in April last, a 
resolution was passed asking the Committee to 
formulate a scheme with this in view. The matter 
naturally resolves itself largely into one of expense, 
the resources of the Association with its necessarily 
somewhat restricted membership, being limited. 
However, it is to be hoped that the deliberations of 
the Committee will make it possible to arrive at some 
practical plan, by which the usefulness of the 
Association may be still further increased. In the 
meantime, as we have stated, Mr. Raffety is acting 
as sole honorary secretary, and the Association’s 
address is 214, Abbey House, 8, Victoria-street, 
8.W.1. 








CHEMICAL ENGINEERING CON- 
GRESS OF THE WORLD POWER 
CONFERENCE. 


(Continued from page 21.) 
DESTRUCTIVE DISTILLATION. 


As an introduction to the work of Section E, on 
Wednesday morning, June 24, on Destructive 
Distillation, the General Reporter, Dr. F. 8S. Sinnatt, 
said that the most striking impression he had 
received from a study of the papers was the diversity 
of the problems to which attention was being directed 
in different countries, as dictated by types of fuel 
available, climate, custom and predominant indus- 
tries. The section comprised 13 papers, out of which 
three dealt with the treatment of brown coal as a 
source of town’s gas or water gas, the water gas 
being intended for use in the manufacture of syn- 
thetic oils. There was a special problem of this 
character in Hungary, where five-sixths of the fuel 
used was brown coal, frequently containing from 3 
per cent. to 5 per cent. of sulphur, and sometimes as 
high as 7 percent. The paper by W. Allner, on “ The 
Manufacture of Town Gas and Gas for Chemical 
Synthesis from Lignite ” was signalled out for special 
mention. In this paper it was stated that because 
of the high water content of lignites, the gases 
evolved on distillation were carried through the 
heated zone of a gas retort so rapidly that cracking 
was reduced to a minimum and the products 
were more nearly related to those obtained from 
the low-temperature distillation of coal than to the 
normal gasworks products. The gas and tar vapours 
must, therefore, be decomposed before town’s gas 





could be made. A solution of this problem was 


evolved at the Jena gasworks, which is equipped 
with intermittent Dessau retorts. There were also 
processes which produce town’s gas from the low- 
temperature products of brown coal distillation, 
and yet other processes which utilised brown coal 
directly for the manufacture of town’s gas in one 
operation. There could be no doubt that the 
further utilisation of German home-produced 
fuels, particularly in relation to the manufacture 
of gas from brown coals, had received a great impetus 
within recent years. A paper by H. Miiller, also 
of Germany, discussed yet another phase of this 
problem—the production of water gas from lignite in 
a continuous generator. The problem had been 
successfully solved and this fact was regarded as 
of importance for the production of cheap hydrogen. 

The paper on “ Recent Development of the Low- 
Temperature Carbonisation Industry in Japan,” 
by Mr. Yoshisada Ban, left the Reporter with the 
feeling that the process had not been successful 
in that country. Pioneer plants had been closed 
down because the semi-coke produced could not 
compete on the market with charcoal as a household 
fuel, of which over 2,000,000 tons were consumed 
annually. There was the added difficulty that 
good quality coal was not available in adequate 
quantity and low grade coals might have to be 
treated. Four plants were still in active operation 
and the author believed that low-temperature 
carbonisation could be developed if linked up with 
the synthetic chemical industry or with the pro- 
duction of metallurgical coke. 

A paper described by the Reporter as possibly 
unique was that emanating from Russia, in which 
the authors, Messrs. P. A. Chekin, A. I. Semenoff 
and J. 8. Galinker, described large-scale experiments 
in the underground gasification of coals. It will 
not have been forgotten that the idea was mooted 
by Mendeléef in 1888 and later (about 1912) by 
Sir William Ramsay. After some years of academic 
study the Russian Government decided to experi- 
ment in 1933. The methods used were essentially 
to put down bore-holes, one of which was used for 
introducing the air or other reacting gases and the 
other for withdrawing the products. Certain 
passages and air-ways had to be constructed before 
the seam was set alight. In one method air, 
enriched with oxygen, was pumped in; and in the 
more favoured method steam and air were blown 
in alternately so that the water-gas reaction could 
take place in the seam. The Gorlowka mine 
using the producer-gas reaction now yielded 25,000 
cub. m. to 30,000 cub. m. of gas for power uses per 
24 hours, and 12,000 cub. m. to 15,000 cub. m. of 
gas for chemical use. It was claimed by the authors 
that the cost of gas produced in this way had 
proved so low that many processes that could not 
have been undertaken previously were now proving 
economic. Mr. 'T. Campbell Findlayson traced the 
developments of the gas industry which had been 
built up by the combined work of chemists and 
engineers, and showed that gas engineering was a 
branch of chemical engineering. Methods of 
testing coals for quality of coke and yield of by- 
products that are intermediate between the labora- 
tory and the large-scale tests were described by 
Messrs. A. ©. Fieldner and J. D. Davis, who devised 
an apparatus in which the amount of coal treated 
was between 70 lb. and 300 lb. A paper described 
by the Reporter as being, perhaps the most note- 
worthy in the section, was that in which Professor 
P. Schlipfer surveyed the development of the Swiss 
gas industry over the past 10 years in the light of 
physico-chemical research into the underlying 
fundamentals. In this paper it was stated that 
Switzerland was dependent upon foreign coals and 
for economic reasons gas of high calorific value was 
favoured. Central heating was adopted generally 
and the coke produced had to satisfy high standards 
of combustibility and composition. The paper dis- 
cussed the behaviour of the coal during carbonisation 
and storage and then reviewed the effect of various 
factors upon the products obtained. The carbonisa- 
tion process was studied as a heat-transfer unit 
and it was stated that radiation could make up 
90 per cent. of the total heat given up to the chamber 
wall. As gasworks use a non-illuminating gas 
for heating the retorts, water gas and CO, come 





into the problem as radiators so that the need for 
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using producer gas containing sufficient hydrogen 
became evident. 

Professor A. Gillet, opening the discussion, recom- 
mended for the determination of coking power of 
coals the method given in Professor Schlipfer’s 
paper. He considered a dilatometer method, in 
which the coal held in position in a tube by a 
loaded piston was subjected to a constantly rising 
temperature, better than the direct methods of 
measuring coking power by sand additions and the 
like. In the dilatometer method the pressure 
generated by the coal was plotted against the 
temperature and if the rate of heating was about 3 
deg. C. per minute, the temperature of initial fusion 
and the end of the plastic period could be shown 
clearly by the slope of this curve. 

Mr. H. D. H. Drane asked why semi-coke was 
considered unsatisfactory as a charcoal substitute 
in Japan, as was mentioned in the paper by Mr. 
Yoshisada Ban. Was it because the cost of pro- 
duction of semi-coke was too great or because the 
quality was not sufficiently good ? Was it because 
under the conditions in which the fuel was burnt, 
the fumes of sulphur dioxide which were generated 
when semi-coke was burnt became unendurable ? 
He understood that a process was available which 
involved the admixture of finely ground coal with 
lime dust, followed by briquetting and consequent 
carbonisation of the briquettes; with this fuel no 
sulphur dioxide was liberated on combustion. The 
speaker raised this point particularly because it 
was very important that the fuels now used in the 
Kast should be displaced by other manufactured 
fuels. In India, for example, the standard fuel of 
the natives was dried cattle dung and the consequent 
reduction in the amount of manure available for the 
land was an important national consideration. Pro- 
fessor Oshima, replying in Mr. Ban’s absence, stated 
that the use of semi-coke in Japan was growing 
rapidly for domestic purposes and for industry, 
while the largest low temperature carbonisation 
plant in Japan provided coke for the manufacture 
of synthetic ammonia. 

Mr. G. J. Greenfield stressed the originality of 
the Russian paper on the underground gasification 
of coal but foresaw practical difficulties. So far as 
could be seen from the paper, only a small portion 
of the coal seam could be gasified from one set of 
borings. If the figures given in the paper for those 
mines where the experiment had been tried repre- 
sented anything like the limits of practice, it would 
be necessary to sink some 200 sets of shafts to 
yasify | square mile of coal, whereas in ordinary 
systems of mining one set of shafts was sufficient to 
permit of the mining of 10 to 11 square miles. Even 
if it should be possible to gasify, for example, 
| square mile by one set of bore holes, he foresaw 
considerable difficulty in controlling the direction 
of the gas flow. Moreover, he asked, if several 
seams were superimposed on one another as is 
usual, could they each be worked in turn by this 
method ? The speaker would expect that if the 
top seam were to be first worked, the collapse of the 
strata and the weakness of the roof covering the 
seams below might prevent the exploitation of the 
lower seams, whi'e, if a start were made at the 
bottom, the heat and the removal of the coal would 
cause the seams lying above to break down. 
Judging from the analysis of the gas there was too 
much combustion taking place as distinct from the 
endothermic producer-gas reaction desired and if so 
it would mean that the efficiency was lowered. 
Mr. Greenfield put forward the thesis that, having 
regard to the need for conservation, coal should be 
used with the greatest thermal efficiency and not 
with the greatest economic efficiency. 

Dr. G. E. Foxwell referred to the utilisation of 
non-coking slack. He asked if there were any 
economic justification for carbonising coal larger than 
nut size and he pointed out that it was a mis-use 
of our resources to use coking coal, which should be 
reserved for the blast furnace, for the purpose of 
providing solid smokeless fuel for domestic purposes 
and for making gas. He asked that investigators 
should turn their attention to some means of using 
non-coking slack coal for these purposes. The 
essential difficulty of most processes at present was 
that non-coking coal—unless expensively briquetted 
—could only be used to provide solid smokeless fuel 
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if it was of size above about | in., and that left the 
utilisation of non-coking slack untouched. Several 
gasworks were successfully blending coking with 
non-coking coals with considerable advantage both 
to quality of their coke and the economies of their 
process ; but even this was only a partial solution 
of the problem and there was urgent need for some 
general means of up-grading non-coking slack. 
There was no economic justification for talk of 
distilling coal for oil, since oil could only be a 
by-product, and we could convert coal into oil, 
if we desired to do so, by the synthetic methods 
of chemical engineering. 

Mr. A. McClain explained that the plant devised 
for semi-scale testing of coal by Messrs. A. C. Fieldner 
and J. D. Davis was an attempt to bridge the gap 


| between the laboratory and the works scale tests, 


but it was not designed to supersede either. They 
found it was necessary to carbonise at one tempera- 
ture to obtain the yield of by-products and at 
another temperature to ascertain the quality of the 
coke. In the United States the products formerly 
derived from the distillation of the wood, such as 
methyl alcohol, acetone and acetic acid, were now 
made synthetically. 

Mr. W. H. Cadman, referring to Dr. Miiller’s 
description of England as the birth-place of low- 
temperature carbonisation, regretted that no 
reference had been made to Dr. James Young, the 
founder of the Scottish shale oil industry and the 
father of low-temperature carbonisation. He 
indicated that Dr. Miiller deprecated the use of 
rotary retorts with moving parts and of retorts 
constructed of refractory materials, but he pointed 
out that in England both these types of retort were 
in satisfactory operation for the low-temperature 
carbonisation of coal. At a later stage in the pro- 
ceedings, Dr. Sinnatt called attention to the low- 
temperature retort constructed of refractory material 
at H.M. Fuel Research Station, which had been in 
successful operation for four years and during that 
time had carbonised every class of coal found in 
England from those devoid of coking properties 
up to those possessing the very highest coking 
power. Mr. Cadman referred to the three reasons 
given by Dr. Miiller for the failure of low-tempera- 
ture carbonisation systems in Germany, namely, 
wrong construction of the apparatus, faulty methods 
of heating, and a lack of knowledge of the properties 
of coal. He said that he would like to add to these 
a fourth, which was the endeavour to launch into 
commercial operation processes which had not been 
developed step by step on sound chemical engineering 
lines, and he contrasted with the slap-dash methods 
of low-temperature carbonisation the care with which 
hydrogenation and the Fischer-Tropsch processes 
had been developed. In the hydrogenation process 
there were the years of early work of Dr. Bergius 
which, after many failures, developed finally up 
to. the laboratory and semi-working scale. The 
process had then been carried on by such firms as 
the I. G. Farbenindustrie and Messrs. Imperial 
Chemical Industries, Limited, step by step, until 
large-scale production had ultimately been reached. 
All these careful steps and developments were neces- 
sary to prove the technical soundness of the process ; 
its commercial soundness must wait for the results 
of large scale operation. In the same way the 
Fischer-Tropsch process had been developed step 
by step by its inventors and had been painstakingly 
carried on to the works scale by the Ruhr-Chemie. 
Mr. Cadman also advocated wider use of the 
methods for the petrographic examination of coal 
developed by Dr. Kiihlwein and he regarded it as 
of the utmost importance that this work should be 
put to practical use. Finally, he advocated the 
application to the gas industry of the methods 
of the petroleum industry with central production 
and long distance transmission. 


EFFLUENTS—LUBRICATION. 


The session of Section F which followed was 
divided into two quite unrelated sub-sections, 
one of which dealt with Effluents and the other with 
Lubrication. Dr. A. Parker, the Reporter on the 
section concerned with the “Treatment and 
Disposal of Effluents and Waste Materials,” noted 
that of the four papers comprising this section three 
dealt. with liquid effluents and one with gaseous 





effluents. One of the liquid effluent papers dealt 
with a specific problem, that of the purification of 
waste waters from yeast factories in Denmark and 
the other two surveyed the general, legal and tech- 
nical aspects of water pollution in America and 
Great Britain, respectively. In all these papers the 
need for reduction of waste effluent and for reducing 
the pollution of rivers and streams by industria! 
wastes was recognised. Great Britain had the 
special difficulty of possessing no large rivers. 
Means of preventing pollution without undue 
cost to industry were in many instances unknown. 

As the result of investigation, the discharge of 
industrial waste waters had been avoided either by 
modifications in the manufacturing processes or by 
simple treatment of the wastes so that they could be 
re-used ; there was an urgent need that this work 
should be extended. Disposal into the public 
sewers was claimed by the Reporter as frequently 
the best method. Particular attention was directed 
to the appendix to Mr. W. L. Stevenson’s paper 
dealing with American conditions which contained 
descriptions of known processes for dealing with 
acid drainage from coal mines, and wastes from 
gasworks, by-product coke ovens, petroleum refi- 
neries, the textile industries, wool scouring, pulp 
mills, leather tanning, corn products, vegetable 
canning, grain distilleries, and the milk industry. 
The paper by Messrs. Damon and Wylam on gaseous 
effluents was a survey of the methods of treatment 
of industrial gases whereby the noxious constituents 
could be recovered or destroyed. Many examples 
were given in the paper from the chemical industry 
and from power stations. Finality had not yet 
been reached, however, and the Reporter pointed 
out that the disposal of waste gas still afforded 
ample scope for research, particularly on methods 
for the satisfactory and economical treatment of 
large volumes of gas containing only small concen- 
trations of the noxious or offensive constituent. 
Particular reference in this connection was made 
to the gaseous effluents from the manufacture of 
rayon and to the need for safe methods for the 
recovery of inflammable and explosive gases or 
vapours. 

The subsection dealing with lubrication was 
reported by Dr. H. Moore, who divided the three 


paper presented by Messrs. R. E. Wilson, P. ©. 
Keith, jun., and R. E. Haylett gave in considerable 
detail the physical properties of propane, and 
described the plant methods of operating with 
propane as a reagent for refining and dewaxing 
lubricating oils. The second paper, by Mr. R. K. 
Stratford, described recent improvements in the 
application of the well-known phenol solvent- 
refining process. There was every indication in 
these two papers that the most successful lubrica- 
tion-refining process of the future would be that 
which gave the greatest flexibility and ease of 
control combined with efficient recovery of the 
solvent. The Reporter inquired if there would not 
be further developmenits in lubrication refining along 
the lines of fractional precipitation by the variation 
of temperature and pressure conditions, using single 
solvents ; and yet another variable might be intro- 
duced by using two-component solvents, such as the 
SO,-benzole process and acetone-benzole. He said 
that the developments which have increased the 
flexibility of the phenol process, as described in 
Mr. Startford’s paper, consisted in an ingenious 
method of reconcentrating phenol from aqueous 
solution by scrubbing with hot oil during the process, 
there being no need to separate the oil from the 
phenol. Methods of overcoming emulsion diffi- 
culties and the use of centrifuges and counter- 
current towers were also explained, and the diffi- 
culties encountered due to corrosion of the equipment 
were discussed. The paper by Professor Waterman 
and J..J. Leendertse was of quite a different character. 
in that it described a method for ascertaining the 
proportion of naphthenic and paraffinic compounds 
present in saturated hydrocarbon lubricating oils, 
the method being based on molecular refraction. 
The aromatic content could be determined by aniline- 
point determination before and after hydrogenation. 
It was considered that this method, if generally 
available, would prove a valuable addition to 
existing testing methods, 








papers in this subsection into two groups. The ‘ 
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The discussion on the sub-section dealing with 
effluents was under the chairmanship of Sir Robert 
Robertson, while that concerned with lubricants was 
under Professor Waterman. 

Mr. R. J. Venn referred to the elimination from 
coal-washery plants of effluent that was formed by 
accumulation of slurry in the washery-reject water. 
The method was that of flocculation by reagents 
followed by treatment in thickeners, after which 
the water was returned to the washery, to be used 
again. 

Professor E. Bartow dealt with the fouling of 
American rivers by the waste water from starch 
factories. Some years ago the Illinois River was 
badly fouled by general waste, of which the worst 
constituent came from a starch factory and was 
equivalent to the sewage from a city of 360,000 
people. It was decided to take this factory in 
hand first, but after some years of experience it 
was found that the waste water could not be purified 
economically. Finally a method was adopted 
whereby the waste product was used in the plant 
itself and converted into a valuable source of 
revenue. This was done by diluting the effluent 
with the incoming water and using it for steeping 
corn for 72 hours. The resulting mixture was 
then concentrated and used as a cattle-feeding stuff, 
with a result that this factory obtained an additional 
revenue of between 10,000 dols. and 20,000 dols. 
per month ; and in addition the effluent from the 
factory was reduced on its population sewage equiva- 
lent from 360,000 to 18,000. This method has now 
been extended to all starch factories in the United 
States. Similar schemes were being tried in other 





industries with the object of manufacturing valuable 
products from effluents. 

Dr. G. McGowan regretted that the recommenda- 
tions of the Royal Commission on Sewage Disposal 
in regard to allowable limits of purity had no legal 
standing, but the Chairman remarked that even 
though the recommendations were not accepted, 
Dr. McGowan’s processes had been adopted and 
were still in use, virtually unaltered. Dr. Calvert, 
the Director of the Water Pollution Research Board, 
believed that the standards referred to by Dr. 
McGowan should not be legalised, because he felt 
that more good would be done by friendly co-opera- 
tion and by keeping away from the law. 

Dealing with gaseous effluents, Mr. Drane sug- 
gested that the active-carbon process, which is now 
being applied for the removal of carbon di-sulphide 
and naphtha in the rubber industries, should also 
be applied to the rayon industry. He believed that 
the question of dealing with a gaseous effluent was 
always an engineering problem, and not a chemical 
one. In the application of the active-carbon method 
of dealing with the gaseous effluents in England, it 
was preferred to use carbon having a very high rate 
of absorption rather than a very high total absorp- 
tive power. In this way the size of plant could be 
made smaller, though the handling of the carbon 
might be increased. 

Dr. Lessing referred to the purification from 
sulphur dioxide of flue gases from power stations, 
and said that when dealing with the London power 
stations, a preliminary investigation showed that 
a wet process must be used, At the first power 
station to be investigated in this way (presumably 








Dr. Lessing referred to the Battersea Power Station) 
it was found that if the water used for washing the 
gases was discharged into the river, it would require 
for neutralisation an alkalinity equal to that of 
the water flowing over Teddington Weir during a 
dry period. Two power stations treated in this 
way simultaneously might thus render the river 
Thames acid. In working out this problem of 
converting the gaseous effluent into a manageable 
water effluent, is was decided to use a closed system 
at the new Fulham power station in which the 
calcium sulphite produced was converted into sul- 
phate. At the present capacity of this station it 
was necessary to wash 750,000 cub, ft. of gas per 
minute. The speaker expressed the hope that this 
system would ultimately be converted into a source 
of profit. 

Sir Robert Robertson, winding up the debate, 
said that surveying the steps being taken in the 
various countries to deal with effluents, it was 
evident that there was a world-wide movement to 
keep rivers clean. 

The discussion on lubricants did not produce any 
outstanding fact of general interest to the engineer. 
The only point that calls for comment here is that 
in connection with the paper dealing with the 
dewaxing, deasphalting and refining of heavy oils, 
it was remarked that with the need for a sharper cut 
in distillation between gasoline and its associated 
fractions, higher pressures had been used in the 
plant lately, and these higher pressures had resulted 
in the condensation of propane. Petroleum chemists, 
having received this compound without asking for 
it, were now anxious to find a use for it, and one 
such use for it was as a solvent, or more properly, 
an anti-solvent, for the removal of undesirable bodies 
in lubricating oils. 

(To be continued.) 
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Messrs. The Cooper-Stewart Engineering Com- 
pany, Limited, Stewart House, 136-137, Long 
Acre, London, W.C.2, showed the Graveley light 
cultivator illustrated in Figs. 18 to 20, on this page, 
Wig. 20 shows the implement equipped with a 
single blade for furrowing, but a large variety 
of tools can be fitted to enable it to be employed for 
such purposes as light turning, cultivating, seeding, 
fertiliser distributing, or mowing. As will be clear 
from the illustrations, a single-wheel track is em- 
ployed, enabling the implement to be used between 
10-in. rows without damaging the plants. The tools 
are mounted in front of the tractor in the majority of 
cases, so that both the plants and the tools can be 
watched at the same time. The single wheel gives 
a direct pivot action in guiding the machine, and 
it is stated that the control is so effective that the 
tools can be held within half-an-inch of the plants 
without risk. The engine shown in Figs. 18 and 19, 
is a single-cylinder, air-cooled model of 2 h.p., the 
cylinder bore being 2} in. and the piston stroke 3 in. 
It is mounted vertically on the opposite side of 
the machine to that shown in Fig. 20, in such a 
position that its weight, while assisting the grip, 
does not disturb the balance. The arrangement 
will be clear from Fig. 19. The engine is a special 
model built for the tractor and operates on the 
four-stroke cycle. The magneto is mounted in 
a particularly accessible position to the rear of 
the crankcase, as shown in Fig. 18, the distri- 
butor not being shrouded in any way. The 
cooling blast for the cylinder is obtained from a 
fan mounted on the crankshaft at the off-side 
of the machine, as shown in Fig. 20, the air being 
directed over the cooling fins by suitable cowling. 
The engine is started with a strap wound round the 
pulley on the end of the crankshaft beyond the 
fan casing. The crankshaft passes through the 
centre of the main wheel and the flywheel is mounted 
on the off-side end, as shown in Fig. 19. The clutch 
is of the cone type, with the flywheel constituting 
the outer member. The inner member is mounted 
on a sleeve embracing the shaft, and a pinion is 
formed on the sleeve engaging with a spur wheel 
carried on a layshaft, the latter being located 
vertically above the crankshaft and being carried 
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Fie. 23. Grass-Drying Plant; Stir Bernarp E. Greenwewt, Barr. 

in ball bearings. A pinion on the layshaft engages | grey-iron castings. ‘The overall length of the tractor 
with a spur wheel keyed to the main wheel, giving a | is 62 in., the height, not including the handles, is 
double gear reduction. ‘The main wheel is mounted | 25 in., and the width, also not including the handles, 
on taper-roller bearings. The fuel and oil tanks| is 13} in. The weight complete with tool holder 
straddle the frame as shown in Fig. 20, the former | is 210 Ib. 

having a capacity of | gallon, and the latter a} Another entry for the silver medal is illustrated 
capacity of f gallon. Splash lubrication isemployed, in Fig. 21, above. This is a “ Claas” straw and 
the oil being circulated by a plunger pump. The | hay press, shown by Messrs. D. Lorant, 28a, Watford- 
pump is located in a vertical position on the rear | road, Radlett, Herts. The machine consists essen- 
side of the crankcase, immediately over the end | tially of an automatic baler, which ties the straw 
of the camshaft. The plunger is of the double-ended | or hay with three strings. When used in conjunc- 
type, the upper portion feeding the oil into the| tion with a threshing machine, the straw falls 
crankease and the lower portion returning surplus | straight into the hopper of the machine from the 
oil to the tank through a filter. Actually, the | shakers, and the tied bales are pushed up a chute 
pump delivers the oil to the rim of the flywheel, | into the barn or on to a stack or lorry. The press is 
where it is atomised and delivered by the air | stated to be very suitable for baling hay fresh from 
currents in the casing in the form of a mist on to the | the field. The hay is brought to the machine by 
piston, cylinder walls, and other bearings. An| sweeps, and delivered to the press by forks or by a 


air cleaner is fitted to prevent dust entering the | short elevator. The density of the bales can be 
engine. LKither a sickle or rotary type mower can | regulated, and three sizes can be produced, averaging 
be titted, the power take-otf being obtained from the | approximately 30 |b., 46 Ib., or 60 lb. in weight. 
tractor by chain, the chain sprocket at the tractor The machine itself weighs 2) tons, and its capacity, 
end replacing the starting pulley. The frame is| according to the material pressed and rate of 
built up of rolled sections and aluminium and/! feeding, is from 2 tons to 3 tons per hour. The 
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pressing is done only in one direction, so that th: 
straw does not get crushed or broken. It can be 
made suitable for thatching, fruit packing, bedding. 
or other agricultural and industrial purposes. 
Binder twine or strong sisal yarn is employed for 
binding, so that there is no danger to cattle, such 
as occurs when wire is used, when employed for 
baling hay for feeding purposes, or with straw for 
stabling. The machine was shown in operation at 
the show, driven from a tractor power take off, the 
drive being by belt from a worm box mounted on 
the press frame, and coupled to the power take ofl 
by shaft. The belt from the worm-box pulley drives 
on to the large pulley visible on the front of the 
machine in Fig, 21. As will be clear from the 
latter, the shaft on which this pulley is mounted 
also carries a pinion engaging with a large gear 
wheel, this gear wheel being mounted on the main 
motion shaft. The illustration does not bring out 
the mechanisms for the ram and feeds at all clearly, 
and it may be explained that the ram is operated 
by the link connected to the crankpin on the large 
gear wheel, visible in the figure, and swinging 
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about the fixed pivot behind the belt pulley. The 
feeder forks are operated from the same crankpin 
by means of a system of levers which impart a 
combination of travelling and swinging motions 
to the forks to deliver the straw under the ram. 
The knotters are operated by a star wheel in the 
path of the bales on the delivery side. This wheel 
drives a cam through a small three-speed gearbox, 
the three speeds varying the size of the bales, as 
already mentioned. The cam is mounted on the 
output side of the gearbox, and is coupled to a 
pin clutch on the knotter shaft. After a certain 
movement, the cam causes the clutch to engage, 
and operates the knotters. The knotter shaft itself 
is driven by gearing from the main motion shaft. 
The bales are well separated from each other, and 
the machine can push them to a height of 20 ft. and 
a distance of 60 ft. into the barn, or on to a stack. 
The knotters are easily accessible, and will tie thick 
or thin twine equally well. 

Messrs. Stanhay, Limited, of Ashford, Kent, 
exhibited a Fordson tractor with their well-known 
conversion for row-crop work, consisting of a teles- 
copic front axle and rear-wheel sleeves, the Coleby 
Mototiller described in ENGINEERING, vol. cxxxiv, 
page 708 (1932), the Elwick wheelless cultivator, 
and the Elwick one-way tractor plough. The 
wheelless cultivator, as its name implies, is mounted 
directly on the tractor, and owing to the method of 
attachment, the entire pressure of the tractor can 
be imposed on the cultivator, enabling it to enter 
the hardest ground. A spring gives the necessary 
vibratory action to break up the ground. A 
quick lift is incorporated, and the cultivator is 
adaptable to all types of crops. The Elwick 
tractor plough is illustrated in Fig. 22, on the oppo- 
site page. It is of the double-furrow self-lift type, 
and is made throughout of high-carbon steel. It is 
arranged for one-man operation, and is stated to be 
the only English machine of its type on the market. 
rhe tractor driver, on coming to the end of a 
furrow, first pulls a cord, which lifts the plough, 
and then pulls a lever which turns the plough 
completely over, when the second set of blades, 
shown in the illustration, are brought into operation. 
As these blades are set in the opposite direction, 
the driver can return on the same furrow, all the 
“round being ploughed one way. Open furrows and 
hog backs are thus entirely avoided. The self-lift 
gear is operated from the near-side wheel. It 
consists of a pinion on the wheel, which on the 
movement of the lever slides into engagement 
with a wheel mounted above it, the upper wheel 
driving self-lifting gear of the usual type. The 
Wheels and gear are totally enclosed. As regards 
the turn-over mechanism, the beams carrying the 
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breasts are mounted on a central axle with a crossbar 
having a hole at each end, a locking belt engaging 
with one or the other hole aceording to whether 
the beams are swung over or not. One end of the 
beam is linked by a chain to a bridge piece pivoted 
at the lower ends of the side arms, and connected 
by a link to the hand lever. To effect the turn over, 
the hand lever is first moved back slightly, when 
a spring catch connected to the lever engages with a 
projection on the locking bolt. The lever is then 
pulled forward, disengaging the bolt and swinging 
over the beams, the inertia of the beams, breasts, 
and frame serving to complete the rotation after the 
chain referred to has effected half the required 
movement. The bolt automatically locks the frame 
again when the full swing is completed. The beams 
are adjustable to width, and each plough body is 
also independently adjustable to depth. The depth 
of ploughing can be controlled by a separate crank 
handle within convenient reach of the tractor 
driver, so that adjustments can be made while 
the plough is actually at work. The handle operates 
a screw and nut mechanism which swings over the 
cranked axle on which the wheels are mounted. 
All parts of the plough which are likely to wear 
are renewable, and replaceable loose bushes are 
fitted to the wheels. A rear wheel for travelling 
can be fitted for transport purposes. 

Considerable attention is being devoted to grass 
drying at the present time, and a new plant 
for this purpose was shown by Sir Bernard E. 
Greenwell, Bart., of Marden Park, Woldingham. 
This plant, which is illustrated in Fig. 23, was 
entered for the Society’s silver medal. The prin- 
ciple of the drier is that the grass to be dried is 
subject to the action of a high-temperature inert gas, 
carbon-dioxide being employed in the plant illus- 
trated. The grass is fed from the receiving table, 
shown on the right of the illustration, on to a belt 
conveyor mounted on the top of the main chamber. 
From the conveyor; the grass drops down through 
a rotary feeder across the producer outlet, where it 
actually comes into contact with the flame, but the 
speed of travel of the grass, in conjunction with 
the fact that the burning gases are free from 
oxygen, prevents any burning of the grass. . After 
passing through the flame, the grass, together with 
the gases, is drawn into a coil, made up of 9-in. 
ducting, arranged within the main chamber. After 
travelling round the chamber three times, the grass 
again passes through the gases near their hottest 
point, and thence through the fan shown, to be 
delivered to the cyclone collector visible behind 
the main chamber, where it falls down for collec- 
tion. The rotary feeder is of the paddle type, with 





four vanes mounted on a central spindle, so that 


it allows the grass to enter the chamber, while 
preventing the eseape of the gases. The feeder is 
driven by belt from the motor, partly visible behind 
the upright in the figure, and the conveyor is driven 
from the feeder shaft. The producer is of the usual 
type, foundry coke being. employed as a fuel on 
account of its freedom from arsenic. 

In addition to a range of the firm’s well-known 
flexible harrows, Messrs. William Aitkenhead. 
Stamford Works, Lees, Oldham, showed the new 
electric hoist illustrated in Fig. 24, on the opposite 
page. This hoist, is designed to meet the demand 
for a light electric model in which speed, ease of 
manipulation and low first cost are the chief con- 
siderations. Due weight has, however, been given 
to the necessity for robust design in a mechanism of 
this type, and also to rendering the hoist safe to 
operate. The latter qualities render the hoist very 
suitable for farmyard and barn use, while its compact - 
ness and small headroom make it also suitable for « 
variety of industrial purposes. Actually the hoist 
measures 22 in. by 14 in. by 12 in., and the head- 
room is 14 in. from the hook to the anchorage.. The 
hoist is intended for alternating current only. The 
motor is a 1 h.p. model, and can be supplied for 
single or three-phase current at any standard 
voltage. The drive to the hoisting drum is by 
worm and wheel, totally enclosed and running in 
oil. A ball bearing is provided to take the end 
thrust on the worm and the shafts are carried on 
ball bearings throughout. The operating gear is 
fitted with automatic return to the off-position, 
ensuring the stoppage of the motor and application 
of the brake as soon as either the raising or lower- 
ing hand cord is released. Provision is also made 
for automatic stoppage in the event of Oover- 
winding. The brake is held on to a drum, mounted 
on the motor shaft between the motor and gear- 
box, by two coil springs. It is released by a cam 
on the shaft on which the sector bracket visible 
in the illustration is mounted, when the bracket, is 
moved into the hoisting or lowering positions. The 
actual switch is of the quick make and break type, 
and the brake actuating cam is designed to operate 
the brake at the instants of opening and closing the 
switch. The starting bracket is spring-loaded, and 
returns to the off position whenever the hand control 
is released, a snap action being effected under the 
influence of all the springs. The overwinding gear 
consists of the swinging lever visible in the illus- 
tration below the worm box. If the block makes 
contact with this lever, the latter is raised until it 
comes into contact with the block visible on the 
hand elevating control, thus taking the tension off 
this cable, and bringing the normal stopping gear 
into operation. The winding speed of the hoist is 
approximately 24 ft. per minute, and either wire 
rope or chain lifts can be supplied, the latter being 
recommended in cases of long lifts. 

(Z'o be continued.) 











THE UNION-CASTLE TWIN-SCREW 
MOTORSHIP “DUNNOTTAR 
CASTLE.” 

Tue fleet of the Union-Castle Mail Steamship Com- 
pany, Limited, employed in the company’s services 
between this country and South and East Africa, has 
now been augmented by the Dunnottar Castle, which 
commenced her maiden voyage on Friday last. She 
will shortly be followed by a sister ship, the Dunvegan 
Castle, now fitting out at the Belfast yard of Messrs. 
Harland and Wolff, Limited, who also built the Dun- 
nottar Castle and the larger vessels named Stirling 
Castle and Athlone Castle, previously illustrated and 
described in our columns. The two last-mentioned 
ships were put into service in February and May, 
respectively, so that when the Dunvegan Castle: is 
completed the Union-Castle Company will have added 
to their fleet four passenger and cargo ships with an 
aggregate tonnage of 80,000 in less than a year. 

The Dunnottar Castle, with which we are now con- 

cerned, is a twin-screw motorship with an overall 

length of about 560 ft., a length between perpendiculars 

of 530 ft., a moulded breadth of 71 ft. 6 in., and a 

moulded depth of 35 ft.; her gross tonnage is 15,007. 

As will be gathered from the photograph reproduced 

on this page, she is designed on modern lines and has 

a well-raked rounded stem and a cruiser stern, while 

two masts and a low streamlined funnel give her a 

well-balanced appearance. There are three complete 

steel decks, as well as a lower deck forward and aft 





of the machinery space, a long promenade deck, 
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forecastle deck, upper promenade deck and boat deck. 
Nine watertight bulkheads, all extending to the upper 
deck, divide the hull into ten compartments, and there 
is a continuous double bottom arranged for the carriage 
of fresh water, water ballast and oil fuel; the fore 
peak is arranged for fresh water or ballast, and the 
after peak for water ballast. Deep fresh-water tanks 
are provided on each side of the shaft tunnel and deep 
oil-fuel tanks are fitted transversely forward of the 
auxiliary-machinery space, There are two cargo holds 
forward and three aft of the machinery space, with 
corresponding cargo ‘tween decks to the under side of 
the upper deck. The lower holds, Nos. 1 to 4, are 
suitable for general cargo, while No. 5 hold and the 
remaining ‘tween decks spaces are arranged for the 
carriage of citrus fruits, &c., some of the compartments 
being designed to take chilled or frozen produce, The 
hatches of the five holds are served by 14 tubular 
steel derricks, one of the latter, at No. 2 hatch, having 
a lifting capacity of 30 tons. The derricks are operated 
by Laurence Scott electric winches. The deck machi- 
nery includes a warping winch fitted forward and two 
warping capstans aft, all being electrically operated. 
A streamlined semi-balanced rudder, operated by 
electro-hydraulic steering gear, is fitted. 
Accommodation is provided for 258 first-class 
passengers in single-, two- and three-berth rooms 
titted with cot beds, while 260 tourist-class passengers 
are carried in two-berth and four-berth rooms. All 
cabins are supplied with hot and cold water and all 
are ventilated by “ Zephyr” directional louvres, which 
ean be controlled by the individual passengers. The 
main first-class entrance is on the promenade deck, on 
which the inquiry office is also situated. A feature of 
the entrance is a glazed partition enclosing the stair- 
case, The first-class lounge is located on the upper 
promenade deck forward, and has windows on three 
sides, the bay windows on the port and starboard sides 
opening on to the promenade. A library adjoins the 
lounge and leading from this is a long gallery of suffi- 
cient width to form an additional lounge and sitting 
room. There is also a particularly comfortable smoking 
room. The first-class dining saloon is painted in 
shades of pale grey relieved with polished walnut 
pilasters, sideboards and furniture. The chairs are 
upholstered in blue leather. There is a spacious dome 
in the centre of the saloon, which is illuminated by 
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concealed lights from a sunk panel in the centre, and 
large mirrors in the arched sides of the dome enhance 
the pleasing effect obtained. A musicians’ gallery is 
provided forward of the dome and aft of it is an arched 
opening through which the view of the saloon can be 
obtained from the entrance. A lift runs up from the 
saloon, through the shade and promenade decks, to 
the lounge on the upper promenade deck. 

The tourist-class public rooms, which have all been 
designed on comfortable and artistic lines, include a 
dining saloon with accommodation for about 250 
persons, and a lounge with a smoking room adjoining. 
Extensive open and covered promenade spaces with 
a large sun and games deck are provided for both classes. 
The forward end of the upper promenade deck is 
enclosed by a screen with large sliding windows, and 
at the after end of this deck is an open-air swimming 
pool for the first-class passengers; a swimming bath 
for tourist-class passengers is provided on the shade 
deck. 

The vessel is propelled by two sets of Harland-B. and 
W. double-acting two-cycle airless-injection engines, 
each having nine cylinders of 450 mm. (17} in.) bore, 
with a piston stroke of 1,200 mm. (47}in.). The design 
of these engines, which have now been fitted on up- 
wards of 50 passenger ships and cargo vessels, embodies 
uniflow scavenging and the tuned exhaust-pipe system. 
The scavenge air is admitted through tangential ports 
arranged round the complete circumference of the liner 
and uncovered by the piston. The exhaust is released 
by piston valves located in the top and bottom cylinder 
covers. In addition to the exhaust valves, there are 
two fuel valves, a starting valve, and a safety valve in 
each cylinder cover. The fuel valves, it may be noted, 
are placed diametrically opposite each other, and are 
arranged so that the fuel spray clears the exhaust piston 
valves. The top and bottom exhaust valves of each 
cylinder are operated by means of connecting rods 
and links driven from a lay crankshaft, which, in turn, is 
driven from the main crankshaft by a chain. Two rotary 
blowers of the positive-displacement type, which supply 
the scavenging air, are chain driven from the lay 
crankshaft. Each blower is provided with a change 
valve which is connected to the reversing gear, so that 
| the inlet and exhaust of the blower are changed over 
| automatically when the direction of rotation of the 
main engines is reversed. The pistons are oil cooled. 














Two fuel pumps, of the individual regulated plunger, 
cam-operated type, are provided for each cylinder, one 
pump supplying fuel to the two fuel valves in each 
cylinder cover. In connection with the fuel pumps, it 
may be mentioned that single cams serve for each 
direction of rotation, the angular relation of the cams 
to the crankshaft being altered automatically during 
reversal. 

The electric supply for all purposes on the ship is 
provided by four 350-kW generators driven by Diesel 
engines of the Harland-B. and W. two-cycle single- 
acting poppet-valve uniflow type, each having six 
cylinders of 280 mm. (11 in.) bore with a piston stroke 
of 500 mm. (19} in.), and running at 330 r.p.m. The 
auxiliary salt and fresh-water circulating pumps and 
fresh-water coolers are accommodated in the auxiliary 
engine room, together with the switchboard, fire and 
bilge pump, oil-transfer pumps, fuel-oil service pumps, 
lubricating-oil purifier, auxiliary condenser, fuel-oil 
settling tanks, and boiler-feed pumps. These pumps 
supply the feed to two waste-heat boilers located in 
the engine casing and heated by the exhaust gases 
from the main engines while at sea; they are fitted 
with oil burners for use in port. All the deck and 
engine-room machinery is electrically operated, the 
latter including over 50 pumps, &c., driven by motors 
ranging from 2 h.p. to 90 h.p., and taking a total of 
800 h.p. A further 350 h.p. is required for the elec- 
trically-driven compressors and various auxiliaries 
for the refrigeration plant, which was supplied by 
Messrs. J. and E. Hall, Limited. This plant is used 
to regulate the temperature of the cargo spaces by 
cold-air circulation, while the spaces for chilled and 
frozen produce, previously referred to, are also fitted 
with a system of brine grids. The various lifts and 
hoists throughout the ship are all electrically operated, 
as also is most of the cooking apparatus and machinery 
in the galleys and pantries. 

The accommodation generally is warmed by electric 
heaters. In addition to the cabin ventilation, above 
mentioned, a complete ventilation system has been 
installed to ensure that all parts of the vessel are 
kept comfortably cool in the hottest weather. We 
understand that the trials of the Dunnottar Castle 
were successfully carried out in the Firth of Clyde 
recently, and that the contract conditions were fully 
complied with. 
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_THE RUGBY WORKS OF MESSRS. 
| THE BRITISH THOMSON- 
| HOUSTON COMPANY, LIMITED. 


A RECENT visit to the Rugby factory of Messrs. The 
British Thomson-Houston Company, Limited, showed 
that a gratifyingly large amount of work is going 
| through the various departments. The works them- 

| selves were opened in 1901 with a floor space of about 

| 500,000 sq. ft., and gave employment to some 1,700 
people. At the present time, they cover 94 acres and 

| produce not only generating plant, both steam and hydro- 

| clectric, but substation, marine-propulsion, — 
industrial and traction equipment. In addition, sound- 
reproduction apparatus, radio components, lamps and 
| domestic appliances are manufactured. The firm also 
| carries out other productive activities in factories at 
| Birmingham, Chesterfield, Coventry and Willesden. 
R. tat. one | The Rugby works to-day consist of 81 buildings, which 
Pe oy Noah Da | are served by a standard gauge railway and have been 
4) agen ort ede A ie planned to facilitate the continuous progress of the 
sert Md palfieg | products. A large extension is also nearing completion. 
x | This is a building of single-storey design, with a total 
|area of 100,000 sq. ft., and is to be devoted entirely 
| to the production and storage of certain types of Mazda 
| | lamps. One bay will be given up to the manufacture 
‘ |of Mercra lamps, automobile lamps will be manufac- 
| tured in a second, and the whole of the filament-coiling 
equipment will be installed in a third. A fourth will 
be devoted to the manufacture of Coolidge X-ray 
tubes, mercury-pool rectifiers, valves and rectifiers for 
sound reproduction. 
| Briefly surveying the outstanding features of some 
. 3. Low-FRequENCcY GENERATOR AND Drivine Motor. |of the works, the turbine shop, which is 1,000 ft. 
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long, and designed for the manufacture of 
turbines, compressors, blowers and exhausters may be 
mentioned. The heavy boring mills, planers and 
lathes are placed at the south end of the main building, 
with the smaller machines in a parallel bay 
the large machines is a horizontal borer for turbine 
casings, which will take work up to 18 ft. wide and 


20 ft. long, and will machine up to a maximum diameter | 


of 18 ft. There is also a planing machine which will 
take work up to 13 ft. 6 in. wide and 12 ft. high, the 
stroke being 25 ft. It is claimed that these tools are 
among the largest in the country. A view in this 
shop, showing a 50,000-kW unit on test, in the fore- 
ground, appears in Fig. 1, page 48. 

The plant which was being dealt with in this shop 
on the occasion of “our visit included a 75,000-kW unit 
for the Barking station of the County of London 
Electric Supply Company, Limited, which is of com- 
parable design to those already installed. There was 
also a 51,000-kW set for the Kearsley station of the 
Lancashire Electric Power Company, which is designed 
to run at 1,500 r.p.m. and generate at 33 kV. As 
illustrating the trend in the direction of high voltage 
generation, it may be noted that another machine of 
this type is now in course of construction. This is 
designed for an output of 30,750 kW and will be 
installed in the Longford station of the Coventry 
Corporation. 

The large electrical machine shop, which is parallel 


to, and of the same length as, the turbine shop, is; 


devoted to the production of the larger generators, 
motors, convertors, rectifiers and transformers. A view 
of this shop, showing mercury rectifiers on test, appears 
in Fig. 2, page 49. Among the largest machines at 
present under construction is a 4,500-h.p. synchronous 
induction motor for driving a continuous billet mill. 
This contains the many characteristics of a synchro- 


nous motor, with starting characteristics approaching | 


those of an induction motor. A recent development is 
the application of the variable-speed polyphase alter- 
nating current commutator motor to the driving of 
pumps which have to deliver a constant quantity of 
water against a total head that is subject to seasonal 
variations. A typical motor of this kind is one with 
an output of 150/110 h.p. at 1,050/830 r.p.m. This 
has a vertical shaft and is arranged for direct coupling 
to a borehole pump, which is designed to deliver 
42,000 gallons per hour from 245 ft. below ground to 
195 ft. above the station level. The motor frame, end 
shields and base are of welded-steel construction and 
the rotor is carried on Michell thrust and guide bearings. 
The speed is adjusted by remotely-controlled motor- 
operated brush-shifting gear, which is mounted on top 
of the main motor and gives smooth speed variation 
throughout the range. 

The function of the commutator and the windings 
associated with it is to transfer power to or from the 
mains, depending on whether the motor is running 
below or above synchronism. In the case of larger 
machines this function is preferably carried out in a 
separate unit, the main motor then becoming a plain 
slip-ring induction motor, while the speed regulator 
is of the low-frequency commutating or Scherbius type. 
An equipment of this kind which is now undergoing 


construction is also designed for driving a pump, the | 


circulating water in this case being drawn from two 
different sources, so that there are differences in the 
total head. Each main motor is rated at 550 h.p. and 
is supplied at 3-3 kV from a 50-cycle three-phase 
system. Speed adjustment between 580 r.p.m. and 
490 r.p.m. is obtained from a Scherbius regulating set, 
which is mounted on a common bedplate with its 
driving motor. The only control gear required, in 
addition to the main oil switches, is the liquid starter 
for the main motor, the change-over pilot switch and 
contactor gear, and the speed-control equipment, which 
of a face-plate switch and exciting auto 
transformer. The set is started as a plain slip-ring 
induction motor, and the speed-regulating set is started 
up automatically or shut down, depending on whether 
the selector pilot switch is placed in the regulating or 
non-regulating position. The change-over can only 
take place when the liquid starter has been screwed 
to the “run” position and the speed control hand- 
wheel is in the high-speed position. If any mistake 
is made in the sequence of operations the main motor 
continues running, but no change is made in the circuit 
conditions until the mistake has been corrected. 

The properties of the Scherbius machine make it 
suitable for use as a low-frequency generator to supply 
polyphase current at 5 cycles to 10 cycles. Such a 
supply is required to enable induction motors to be run 
at very low speeds. Fig. 3 shows a 5-cycle generator 
of this kind which has been designed to supply a bank 
of induction motors, thus enabling them to run at a 
stable creeping speed of 50 r.p.m. against full speed 
torque. The same motors on 50 cycles would run at 


consists 


720 r.p.m. when on load. 

. As regards rectifiers, an order comprising 20 units 
fer the electrified section of the main line of the South 
African Railways between Durban and Cato Ridge, a 
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| distance of 45 miles, and from Glencoe to Volksrust, 
|a distance of 78 miles, was recently executed. These 
were of the grid-controlled type and were arranged 
| for forward or inverted operation and for flat compound- 
ing in both directions. The rated outputs were 
1,667 kW forward and 1,000 kW inverted. Fifteen 
| 1,500 kW, 3,000-volt rectifiers of the same type for the 
| Randfontein Springs and Pretoria sections are now in 
|course of manufacture. Two 2,000-kW and ten 
| 2,500-kW units for 3,000-volt railway systems are also 
| being constructed. In addition mention may be made 
lof two 500-kW sets for film work, which are fitted 
with smoothing equipment to ensure silence of the 
arcs. 

An interesting piece of apparatus in the transformer 
factory is the recurrent surge oscillograph for measur- 
ing surge-voltage distribution. In this, the recurring 
surges are applied to an oscillograph, so that each 
successive surge causes the cathode ray to trace the 
same path. In this way a persistent image of the 
surge voltage can be obtained on the screen of a high- 
vacuum glass-tube cathode-ray oscillograph. Using 
}an oscillograph tube of this type at a voltage of about 
\3 kV there is, it is claimed, adequate illumination at 
| the fluorescent screen for impulse voltages of the order 
| of 50 micro-seconds duration when these are made to 

recur 50 times per second. 

| Space precludes more than a mere mention of the 
|control-gear and home-appliance factory, but no 
| description would be complete without reference to 
|the research laboratory. This is devoted to funda- 
|mental work on electrical, physical and chemical 
| problems, no routine testing of any kind being done. 
| At the present time a great deal of interesting work is 
| being carried out on the improvement and application 
|of the hot-cathode gas-discharge lamp, to which we 
| hope to refer in more detail in a later issue. 











34-IN. CENTRE PRECISION 
CAPSTAN LATHE. 


Tue bench-type capstan lathe shown in the accom- 
panying illustration is one of the four forms of the 
C.V.A, precision capstan lathe which is now being 
manufactured in this country for Messrs. E. H. Jones 
(Machine Tools), Limited, Baldwin-terrace, Wharf- 
road, Islington, London, N.1. It is furnished with a 
stepped pulley for countershaft belt drive, the other 
three types being a bench machine driven by a motor 
through variable-speed gear ; a floor machine with 
belt drive; and a floor machine with motor drive. 
Referring more particularly to the illustration, it will 
be realised that the bed has a pair of straight ways 
machined for its full length, viz., 34} in., to which the 
headstock, cross-slide saddle and turret saddle are all 
clamped, an arrangement which ensures correct align- 
ment. A chip pan runs round the major part of the 
bed, while an oil reservoir is formed at the headstock 
end. The standard headstock has 34 in. height of 
centres and has a hollow spindle and can be supplied 
with spring collets to take bars either 4% in. or } in. 
in diameter. A lever draw-in attachment is provided. 
The driving pulley has four steps and the flange has 
index holes for even numbers up to eight, which holes 
can also be used for locking the spindle. Three alter- 





native types of headstock are available, viz., one with 
a fixed chuck, the relative position of which remains | 
constant irrespective of slight variations in diameter 
of stock. Work from 4 in. to %& in. in diameter can 
be dealt with. Another headstock is provided with 
built-in chasing attachment, with a hob screw 1} in. | 
long and a 2 to 1 ratio between pitch of hob screw and | 
work. The third headsteck is bored to take work up 
to 1 in. in diameter and has a two-step pulley, lever 
draw-in attachment, &c. 





The bar-feeding attachment, not shown, is operated 
by counterweight and has a stock-tube length of 
7 ft. 6 in. The standard cut-off device is a double 
slide-rest with a hand-operated feed screw of coarse 
pitch. It has three tool holders and is equipped with 
front and rear stops, Two alternatives are available. 
One of these is generally similar to the standard slide 
rest, but the handwheel feed is replaced by a lever feed. 
The other rest is rathér more elaborate, having a 
longitudinal slide, which has a travel of 2} in. and 
can be swivelled through 15 deg. Lever feed is fitted. 
There are three adjustable stops to both the longi- 
tudinal slide and the cross-slide, and two front tool 
holders, one of which is inclined. The turret slide has 
a traverse of 4} in., effected by rack and pinion, 
operated by a capstan wheel. The inclined turret is 
bored with holes for the tool holders, } in. in diameter. 
The five stop screws seen to the right are indexed 
directly from the turret, this, in turn, being indexed 
automatically on the return stroke. In the motor- 
driven types of lathe, the standard equipment consists 
of a }-h.p. motor running at 1,500 r.p.m. This is 
direct-coupled to a variable-speed gear, which transmits 
the power to the headstock by means of a flat belt. 
The speeds obtainable on the spindle have, in general, 
a range of from 280 r.p.m. to 2,500 r.p.m., though this 
varies somewhat with the type of headstock fitted. 
In all cases, however, the speeds are infinitely variable 
between the minimum and maximum rates. 








CREEP AND GROWTH OF 
CAST-IRONS 


The Behaviour of Five Cast-Irons in Relation to Creep 
and Growth at Elevated Temperatures.* 





H. J. Tapsevy, A.C.G.1., M. L. Becker, Pu.D., 
B.Mert., and C. G. Conway, B.Sc. 


Ir appears to be generally considered that ordinary 
cast-iron is serviceable only at comparatively low 
steam temperatures, owing largely to dimensional 
changes at higher temperatures, i.e., ‘‘ growth,” 
accompanied by loss of strength. In Great Britain 
the general view appears to be in favour of limiting 
the use of ordinary cast-iron to a maximum steam 
pressure and temperature of 250 Ib. per square inch 
and 400 deg. F., respectively. According to the 
Boiler Code of the American Society of Mechanical 
Engineers, the use of cast-iron for pressure-containing 
ey’ is limited to a maximum temperature of 450 deg. 
*. Some short investigations have been made of 
the creep and growth of ordinary cast-irons at tempera- 
tures below the critical range, but so far as the authors 
are aware, the comparative growth /time characteristics 
of ordinary and alloy cast-ironsin the steam temperature 
range of 700 deg. to 1,000 deg. F. have not been demon- 
strated, and no data relating to the comparative creep 
properties of the irons in that temperature range have 
appeared in the literature. 

The work described in this paper was, therefore, 
undertaken with a view to determining to what extent 
ordinary and alloy ecast-irons have useful properties 
at high steam temperatures, and whether they are 
capable of further application at these temperatures. 
Five typical irons were selected in consultation with 
Mr. J. G. Pearce, Director of the British Cast Iron 
Research Association, who kindly arranged for the 
supply of material. The materials were: Ordinary 


By 


| grey cast-iron, nickel-chromium iron, Silal, Nicrosilal, 
jand Niresist. 


In the main, the creep and growth 
tests have been carried out within the range 700 deg. F. 


* Communication from the National Physical Labora- 
tory read before the Iron and Steel Institute, on Thurs 


day, May 7, 1936. Abridged. 
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370 deg. C.) to 1,000 deg. F. (538 deg. C.), but the 
results of some comparative tests at 850 deg. C. on 
the high-alloy irons have been added to the paper. 
A study has been made of the microstructures of the 
irons as tested, and of the modifications produced by 
prolonged heating at the testing temperatures. The 
work was of an exploratory nature, and was dis- 
continued when it reached a stage which, it was thought, 
had then provided results which might encourage 
industry to proceed with further research on parallel 
lines. 

Cast bars, approximately 1-2 in. in diameter, of 
each of the five irons were obtained by arrangement 
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iron, but the combined carbon content was unusually 
high. It was probably rather hard, but this, it was 
believed, was in line with modern tendencies. The 
nickel-chromium iron was also typical of an improved 
high-class iron, and the particular composition was 
considered to be suited for rather thinner castings 
than the ordinary iron. The sample of Silal iron 
contained slightly more carbon than was usually con- 
sidered desirable, and the phosphorus content was 
above the usually recommended value. Experiments 
with the first batch of Nicrosilal iron indicated that 
its composition was rather critical, and a second batch of 
slightly different composition was briefly examined at 
the suggestion of Mr. J. G. Pearce. The Niresist iron 
was probably fairly typical in composition, but the 
carbon and manganese contents were somewhat lower 
than the values recommended by certain authorities. 
The microstructure of the irons in the as-received 


_ Fig-2- 
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TABLE I.—Cxemicat Composirion oF THE Cast-IRONS. 
ia : a] + vo ae © sake j j 
— Sighs | Nickel- i Nicrosilal. | Nicrosilal 
Constituent. | Ordinary. | itesateis, | Silal. bs | ee Niresist. 
| ' 
Total carbon, per cent. = 3-29 3-19 2-39 1-75 1-80 2-44 
Graphitic carbon, percent. .. re > 2-19 2-54 2-31 1-47 1-53 ! 1-70 
Combined carbon, per cent. (by difference) . 1-10 0-65 0-08 | 0-28 0-27 | 0-74 
Silicon, per cent. sah Be 7" rm 1-27 2-13 5-72 5-84 4-43 | 1-11 
Manganese, percent. .. oe ee ole 0-28 0-58 0-67 0-68 0-60 0-76 
Sulphur, per cent. - ew 3 ‘ 0-12 | 0-090 0-063 0-039 0-046 | 0-057 
Phosphorus, per cent. .. ‘te Fs 0-72 | 0-80 0-30 0-045 0-036 0-26 
Nickel, per cent... on ne ia — | 0-67 ~- 17-72 18-67 | 16-56 
Chromium, percent. .. ~ os : -- 0-34 — 2-10 | 2-56 3-30 
- - - | 7-30 


Copper, per cent. - 7 i ' “ aia - 





Ul 


TABLE III.—Resvu.uts or SHort-Time TENSILE TESTs. 





Approximate Elongation on 


timate Stress. Gauge Length. 





Tons per square inch. L = 4,/Area. 
Per cent. 
Temperature of Test. Deg. C. | 
Individual Tests. Individual Tests. 
= ES = Average a ee 
Value. | | | 
(1) (2) (3) | i (1) (2) | (3) 
i 
Ordinary iron— 
Air (0-564-in. specimens) 16-0 | 15-4 17-5 16-3 | 0-5 0-5 0-5 
(0-35in. ’ om ° P 14°6 15-8 15-4 15-3 0-5 0-5 } 0-5 
70 ys - te as . 16-6 14-9 - 15-7 1-0 0-5 | — 
450 - a A 14-9 | 14:8 14:8 0-5 1-0 — 
538 pal ” o% ve d 8-9 10-9 -- 9-9 2-5 1-5 — 
Nickel-chromium iron— 
Air (0-564-in. specimens) ; 16-0 16-1 16-0 16-0 0-5 0-5 | 0-5 
(0-35-in. °° ) aa Xe ae 14-3 12-3 — 13-3 0-5 0-5 
70 si = ee 16°5 ! 16-8 16-6 0-5 0-5 
450 ae - be . ‘ 15-3 12-7 - 14-0 1-5 1-0 
8 pa - ae ‘ : 10-4 7-2 10-7 9-4 1-0 1-0 1-0 
“Lai iron-— 
Air (0-564-in. specimens) he oe ee 14°4 13-4 14-8 14-2 0-5 0-5 0-5 
Air (0-35-in. - ) - os on 14-3 15-1 12-3 13-9 | 0-5 0-5 0-5 
70 an ait ae - . 11-4 15:8 - 13-6 0-5 0-5 - 
150 ~~ ne 16-2 11-3 15-2 14-2 1-0 0-5 0-5 
538 % or - , ms 8-6 9-1 - 8-8 1-0 0-5 - 
\icrosilal iron (first batch)— | 3 
Air (0-564-in, specimens) os oe _ 9-4 | 9-5 9-5 95 | 15 =| 1-5 1-5 
, (0-35-in. 9 ) es on ne 10°8 | 11-7 — 11-2 | 1-5 2-5 _— 
50 ie aa of : . 7-9 8-7 — 8-3 | 0-5 | 1-5 _- 
a ft wh Ang, sing 7-7 7-7 - TTP Be po 1s ~ 
Niresist iron— i | 
Air (0-564-in, specimens) oe ee oé 8-7 | 8-8 10-7 9-4 Oo5 | 0-5 0-5 
»» (0-35-in. * ae om asks 11-1 - 11-3 0-5 | 0-5 + 
450 i ; 4 9-8 10-7 10-2 0-5 0:5 —_ 
538 x ‘ it 9°5 9-8 9-6 05 | 0-5 — 


” 





with Mr. J. G. Pearce, Director of the British Cast 
Iron Research Association. The chemical composition 
of the irons is given in Table I. The ordinary cast-iron 
vas supplied as being typical of a good engineering 














indication of the quality of each of the irons, a few 
bars were subjected to the transverse bend test. The 
unmachined test bar, approximately 1-2 in, in diameter, 
was rested on cylindrically-seated blocks 18 in. apart, 
and was gradually loaded at the centre of the span, 
the loading die being 2-5 in. in diameter. Readings 
of the deflection were taken during loading in order 
to determine the maximum deflection at fracture. At 
least two tests were made on each iron, and the results 
are shown in Table II. 

Certain bars were found to contain blow-holes, and 
others were somewhat porous; some variation in 
modulus of rupture was, therefore, to be expected, 
since the bend test bars were chosen haphazardly from 
the batches supplied. In all the further tests to be 
described, machined specimens were used, and only 


TaBLe II.—Results of Bend Tests. 











Modulus Maximum 




















| Mean 
Diameter) Rupture|of Rupture.| Deflection 
Iron. of Test | Load. Lb, per at 
Bar. | Tons. 8q. in, Fracture. 
In. In. 
| 
Ordinary 1-20 | 1-05 | 62,400 | 0-167 
1-28 1-00 48,800 0-138 
1-27, 0-81 40,350 | 0-097 
Nickel-chromium 1-225 | 1:°166 65,130 | 0-155 
1-235 | 1-40 76,300 0-180 
1-24 1-285 | 68,800 | 0-184 
Silal .. --} 2°20 1-10 65,400 0-172 
| 1°23 1-10 60,750 0-201 
Nicrosilal (first | 
batch) <2 < 1-225 0-96 53,740 0-60 
1:22, | 0-965 ‘ | 0-46 
Niresist on ..| 1-225 | 0-88 49,015 0-17 
1-25 1-00 52,660 | 0-21 
TABLE IV.—Results of Comparative Creep Tests at 


450 deg. C. on Different Bars of Ordinary and Silal 
Cast-Irons. 


| Rate of Strain at 15 Days. 
Stress In. per in, per hour. 
Bar No. Applied. | —_ — 
| Tons per 
square inch. Individual 
| Values. | 
| 








Mean 
Value. 





| 
Ordinary cast- | 
iron— 
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those were tested which, during machining, were found 
to be reasonably free from blow-holes and porosity. 





| deformation in the absence of stress, 
| 


es ee AE) ae 


Short-Time Tensile Tests—Tensile tests were made 
| at air temperature, 370 deg. C. (700 deg. F.), 450 deg. C. 
| (842 deg. F.), and 538 deg. C. (1,000 deg. F.). Two 
sizes of specimens, 0-564 in. and 0-35 in. in diameter, 
both of 2-in. gauge length, were used for the tests at 
|air temperature, but specimens of 0-35 in. diameter 
only were used for the high-temperature tests. The 
0-564 in. diameter specimens were machined from the 
full sections of the bars, whilst the 0-35 in. diameter 
specimens were machined from half sections. In al] 
the tests, the load was applied at.a rate of approximately 
1 ton per square inch per minute, and at least two tests 
were made at each temperature. The results of these 
tests are given in Table III. For the first three irons 
in Table III, the ultimate stresses at air temperature 
for the 0-564 in. diameter specimens are higher than 
those obtained with 0-35 in. diameter specimens, but 
| the reverse applies in the case of the Nicrosilal iron 
| and the Niresist iron. The short-time tensile strengths 
| of the ordinary, nickel-chromium and Silal irons are 
| not impaired until a temperature of 450 deg. C, 
| (842 deg. F.) is exceeded; the nickel-chromium iron 
| shows an appreciable increase in strength at 370 deg. C. 
(700 deg. F.). Both Niresist and Nicrosilal irons have 
low strength, but Nicrosilal exhibits the best elongation 
values over the range of test temperatures, whilst 





| Niresist shows the least rate of decrease in strength 


| with temperature. 
| 


Creep and Growth Tests.—The —_—_ utility of 
cast-irons from the point of view of the high-tempera- 
ture steam-plant manufacturer depends not only on 
the ability of the irons to stand stress at high tem- 
peratures, but also on their resistance to growth or 
Measurements 
of linear growth have, therefore, been made, using 
test-pieces of the same dimensions as those used for 


condition is described in conjunction with the changes |the creep tests, the test-pieces being free from any 


oceurring during creep and growth tests under the | 
appropriate headings below 
Bend Tests at Air Temperature.—To provide an | 


appreciable tensile stress, The measured growth 
could, therefore, be compared with che deformation 
due to both stress and growth in the creep tests. It 
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cannot be stated whether or not the process causing 
linear growth is modified by applied stress; the 


deformations at different stresses in the creep tests | 


do not, therefore, necessarily include a constant 
quantity attributable to growth, although, in general, 
the results obtained are not in disagreement with such 
an assumption. The specimens used for the creep 
and growth tests were 0-30 in. in diameter and of 
2-in. gauge length, and were machined from half- 
sections of the bars. Tests were made at 450 deg. C. 
(842 deg. F.) and 538 deg. C. (1,000 F.), with additional 
creep tests at 370 deg. C. (700 deg. F.) in the case 
of the ordinary, nickel-chromium, and Silal irons. In 
all the tests the temperatures were maintained within 

24 deg. C. 

At an early stage in the experiments it was observed 


that different bars of both the ordinary and the Silal | 


cast-iron appeared to have somewhat different creep 
properties, and comparative creep tests were, there- 
fore, made on four bars of each iron to determine the 
order of variation. The tests were carried out at 
450 deg. C. (842 deg. F.) only. The results of the 


comparative creep tests on different bars are given in | 
Table IV, page 51. It will be seen that there was consider- | 


able variation in the creep rate at 15 days of different 
bars of each iron. 
attributed to differences in the rates of growth of the 
bars at 450 deg. C., since the rate of growth was found 
to be of the order of only 1-2 x 10-7 per inch per hour 


in the case of the ordinary cast-iron, and less than | 


5 x 10-* per inch per hour in the case of the Silal 
cast-iron. Comparative creep tests were not made on 


different bars of the other irons; the subsequent creep | 


tests, however, indicated that they were not free from 
variability. The main experiments were undertaken 
in order to provide an idea of the magnitude of the 
ereep and growth of each of the five irons at the test 
temperatures. Later it is explained how both the 
ereep and the growth of the ordinary and the nickel- 
chromium irons may be considerably reduced by pre- 
treatment. A number of specimens were examined 
microscopically before and after test, with the object 
of noting any structural changes produced and of 
elucidating some effects observed during the tests. 
Longitudinal sections were cut from the 1}-in. diameter 


cast bars in the condition as-received, and from the | 


creep and growth test-pieces. In the condition 
as-received, therefore, it was usually 
examine the structure from the outside of the bar to 
the centre. As, however, the creep and growth test- 
pieces were machined from half-sections of the bars, 
the examination after test was confined to material 
taken from about half-way between the outside and 
centre of the original 1}-in. diameter bars. 
where otherwise stated, the etching reagent used was 
4 per cent. nitric acid in alcohol 

The results of the creep and growth tests, and of the 
microscopical examination, are discussed below under 
separate headings for each iron 


(To be continued.) 








CATALOGUES. 

Colloidal Graphite.—Some interesting facts concerning 
colloidal graphite, of particular interest to research 
workers, are given in a booklet sent to us by Messrs. 
E. G. Acheson, Limited, Thames House, Millbank, 
Lendon, 8.W.1. 

Stainless Steel.—-Articles and utensils for home and office 
use manufactured from “ Staybrite " 
steel have their chief characteristics illustrated in a 
brochure and a folder recently to hand from Messrs 
Firth-Vickers Stainless Steels, Limited, Staybrite Works, 
Sheffield, 9 

Cast-Iron Pipes.—Mesars. The Staveley Coal and Iron 
Cempany, Limited, near Chesterfield, have prepared a 
brochure on super-annealed spun cast-iron pipes of | 
3 in, and 4 in. diameter, 3 yards and 4 yards long. A 
very complete specification is given, as well as spigot and 
socket details. 


Synchronous Electric Clocks.—Internal, external, 
bracket and turret synchronous electric clocks form the 
subject of a catalogue received from Messrs. Gent and 
Company, Limited, Faraday Works, Leicester. Auto 
matically operating “ start’’ and “ cease-work " sound 
signals, lighting or time switches are also dealt with and 
many technical data are given. 


Tractors.—The principal features of tractors and snow 
ploughs are illustrated and described in folders received | 
from Messrs. The Linn Manufacturing Corporation, 
Morris, New York, U.S.A. These machines have rear 
driving units provided with chain tracks and Diesel-oil 
or petrol power units are available. Snow ploughs pro- 
duced by this firm recently formed the subject of an | 
article in these columns. 

Electric Bells, Signalling Apparatus, &c.—A new and 
comprehensive catalogue dealing with electric bells, 
indicators, relays, pushes, audible and visible signal 
systems, batteries, and sundries has been received from 
Messrs. Gent and Company, Limited, Faraday Works, 
Leicester, The Tangent staff locator, a device to over- 
come the difficulty of locating important members of 
the staffs of factories, warehouses. hospitals, stores, &c., 
is described in a separate pamphlet 


The variations encountered cannot be | 


possible to | 
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Norg.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 


for steel plates and rails, and also for hematite and 


pig-iron prices are for 


super stainless | the London Metal Exchange for “ fine foreign” and “ standard” metal, respectively. The prices shown 
| for lead are for English metal, while those for spelter are for virgin metal. 


Middlesbrough prices are plotted 


Cleveland pig-iron. The prices given in the case of 


| steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
t Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 


silver is per bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per standard 


box, but in all other cases the prices are per ton. 


Each vertical line in the diagram represents a market day, 
| and the horizontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which 
| they represent ls. each. 








Roll Jaw Breakers.—Messrs. Sturtevant Engineering 
Company, Limited, 147, Queen Victoria-street, London, 
E.C.4, have sent us an illustrated pamphlet concerning 
slow-speed roll jaw breakers for crushing hard mineral 
ores, granite and other similar materials, made in six 
sizes, handling from 5 tons to 100 tons per hour. Fine 
crushers built on similar lines, with capacities up to 5 tons 
per hour, are also dealt with. 

Shearing Machines.—Messrs. Henry Pels and Com- 
pany, Limited, 32-38, Osnaburgh-street, London, 
N.W.1, have issued a brochure dealing with splitting 
shears of the single-ended type, and also combined 
with punching, cropping, and notching mechanism. 
Guillotine shears with, drawing cut and variable cutting 
rake are described in another brochure. Both publica- 
tions are well illustrated, and very complete particulars 
of capacities and dimensions are given. 

Metal-Clad Switchgear.—For some years now modifica- 
tions of, and improvements in, metal-clad switchgear 
have been rendered necessary by increases in the short- 
circuit powers and voltages to be handled. This subject 
was presented to the International Conference on La 
Electric High-Tension Systems in Paris by Mr. H. | 








Clothier, A.M.Inst.C.E., M.I.E.E., and his paper has 
now been reprinted in pamphlet form by Messrs. A 
Reyrolle and Company, Limited, Hebburn-on-Tyne. 

Boilers, Cranes, Tanks, &c.—A publication, entitled 
“ B. and W. Advertising,” comprises, as its title implies 
a collection of advertisements in colour of some of the 
products of Messrs. Babcock and Wilcox, Limited, 

abeock House, 34, Farringdon-street, London, E.C.4 
Steam-generating plant for power station, marine ani 
industrial purposes, waste-heat boilers, water-coole: 
furnace walls, stokers, pulverised-fuel fired units, cranes. 
tanks, and fusion welding are the principal item- 
dealt with. 

Hlass-Works Equipment.—A special catalogue has 
been published on this subject by Messrs. Stein and 
Atkinson, Limited, 47, Victoria-street, London, 8.W.1 
Technical aspects in the design and construction of lehrs 
and automatic loaders, glass tanks, glass pot furnaces, 
mechanical batch feeders, batch-handling plant, and 
reversing valves are given in a very informative manner 
A descriptive article on the Charlton Factory of Messrs 
United Glass Bottle Manufacturers, Limited, is included 
in the catalogue. 





















































JULY 17, 1936.! 
UNDERGROUND ELECTRICAL 
EQUIPMENT FOR MINES. 


BETWEEN 1912 and 1934 the capacity of the 
electrical equipment installed in British coal mines 
increased from 510,756 h.p, to 1,949,186 h.p. Of 
this latter figure, 1,022,104 h.p. was in use below 
ground, and 927,082 h.p. above ground, the applica- 
tions to which both divisions were put being indicated 
diagrammatically in Fig. 1. Of the 217,550,000 tons 
of coal won in British mines during 1934, about 
73,970,000 tons was cut electrically and 29,930,000 
tons by compressed air, making a total of 103,900,000 
tons, which was cut by machines. The coal carried 
by conveyors totalled 81,490,000 tons, of which 
60,470,000 tons was conveyed direct into tubs, and 
the remaining 21,020,000 tons by means of gate-end 
loaders. 

It was early recognised that the use of electricity 
in mines was not unaccompanied by risk, and as 
long ago as 1902 a committee was appointed to 
consider how this risk could be reduced. The result 
was the publication of “ Rules for the Installation 


ENGINEERING, 








53 





testing of 372 units and the issue of 285 certificates 
by the Mines Department: of Sheffield University. 
In May, 1931, this work was taken over by the 
Buxton testing station of the Mines Department, 
where, up to the end of 1935) 558 units have been 
examined or tested, while 786 reports have been 


Fig. 1. 
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and Use of Electricity in Mines,” which became 
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Fia. ToTALLY-ENCLOSED FLAMEPROOF SQUIRR 


Fig. 4. 


EL-CaGE Moror. Fie. 3. 
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apparatus for the petroleum industries and for 
processes involving ;the use of cellulose solvents 
are carried out with pentane vapour, instead of 
methane. 

It is not too much to say that these regulations 
have had.a profound effect on the of the elec- 
trical apparatus used in mines, and that the resulting 
developments have been due to close co-operation 
between the Mines Department, the collieries, and 
the manufacturers. What these developments have 
been may be indicated by referring to the very exten- 
sive range of electrical apparatus for underground 
mining work, which is manufactured, by Messrs. 
The . Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester. 

As over 80 per cent. of the motors installed above 
and below ground and practically all extensions are 
designed for alternating current, generally three- 
phase at 50 cycles, only apparatus of this type will 
be considered in what follows. 

To deal with the special conditions encountered 
underground, Metropolitan-Vickers mining-type 
motors may be divided into two main groups. The 





first has complete flameproof enclosure, such as is 
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effective in 1905. These rules were revised by a 
second committee in 1910, and have now developed 
into the well-known “ General Regulations as to the 
Installation and Use of Electricity, with Explana- 
tory Memorandum by H.M. Inspector of Mines,” 
the latest edition of which is dated 1930. Of these 
regulations, No. 127 applies to all switchgear and 
apparatus installed, either above or below ground, 
and lays down requirements as to mechanical 
strength, size of conductors, exclusion of dust, and 
the prevention of accidental contact by persons. 
Where there may be risk of the ignition of gas or coal 
dust, enclosure to prevent open sparking, i.e., spark- 
ing within the apparatus which, owing to lack 
of adequate prevention, might ignite external 
gas, is also dealt with. Regulation No. 132 is 
concerned with cables and apparatus, including 
commutators and slip rings, used below ground 
in places where inflammable gas may be present 
and specifies additional requirements for flameproof 
enclosure, so that normally there shall be no risk 
of open sparking. 

To ensure the effectiveness of these regulations, 
the Mines Department, in April, 1921, recommended 
that purchasers should obtain a guarantee from the 
manufacturers that any apparatus intended for use 
in & gassy mine was flameproof. This led to the 





made and 600 certificates have been issued. Full 
particulars of the details of construction and of the 
testing and certification of flame-proof apparatus 
are given in British Standard Specification No. 229, 
of which it is understood a new and amplified edition 
is now in hand, and Mines Department Testing 
Memorandum No. 4. It may be mentioned, how- 
ever, that besides specifying the width of and mini- 
mum clearance between the flanges of flameproof 
joints, and such details as bottomed holes for screws 
and shrouds for nuts and boltheads on all flame-proof 
covers, the Testing Memorandum requires that not: 
less than a fixed percentage of all flameyroof 
enclosures shall be tested during manufacty”e under 
a pressure 50 per cent. in excess of th» r*-soure 
developed upon test with inflammable ¢ «<ture. 

All tests for flameproof quality are made by 
igniting an explosive mixture within the apparatus, 
and the flame so generated must not ignite another 
explosive mixture outside the apparatus. Mining 
apparatus is tested in an external mixture of methane 
and air, and with an internal mixture either of 
methane and air, for an enclosure normally filled 
with air, or of hydrogen and air, for enclosures 
normally containing hydro-carbon oil. Hydrogen 
is used to represent the gas evolved when arcing 





occurs at contacts operated under oil. Tests of 





necessary for plant installed near the coal face or 
in other places where gas may occur. The second 
group is intended for use in intake air-ways at a 
sufficient distance from the face, and only the brush 
gear and slip-rings are therefore enclosed. 

The first group of motors may be subdivided into 
the totally enclosed flameproof self-cooled and the 
totally enclosed flameproof fan-cooled types, either 
squirrel-cage or slip-ring motors. being available in 
each case, 

A typical totally enclosed self-cooled, flameproof 
motor is illustrated in Fig. 2 and is shown in part 
section in Fig. 4. These motors are made with 
outputs ranging from 1 h.p. to about 40 h.p. at speeds 
n2™ 300 r.p.m. to 3,000 r.p.m. , This range, it is 
considered, meets practically all requirements for 
totally enclosed self-cooled motors, and though 
larger sizes can be made, they are seldom used as the 
cost per horse-power increases rapidly after an upper 
limit has been passed. As will be seen, a plain 
cylindrical welded-steel frame is employed, and this, 
it is claimed, is compact and of great strength. The 
usual supporting feet can be welded to the frame in 
any desired position or, as shown in Fig. 2, to steel 
bands, which can be clamped round the frame. 
When these bands are removed the motor can be 
easily transported by rolling. The bearings at the 











Fic. 6. 100-H.P. Screen-Protectep Moror. 


gear and slip rings are 
usually protected in this 
manner. Two classes of 
machine are manufactured 
for this purpose. One, 
known as Type R, as sup- 
plied with normal screen- 
protected enclosure, is ill- 
ustrated in Fig. 6. Type R 
motor outputs range from 
40 h.p. to 1,000 h.p. at 
speeds up to 3,000 r.p.m., and either squirrel-cage 
of slip-ring patterns can be supplied. Fan-cooled 
motors with non-flameproof enclosures at ratings 
from 40 h.p. to 500 h.p. at speeds up to 3,000 
r.p.m. can also be supplied. One of these motors 
is illustrated in Fig. 7. 

All Type R motors are normally fitted with 
double-lipped roller bearings, which are capable 
of taking a limited end thrust. Motors with 
outputs from 50 h.p. to 500 h.p., however, can also 
by studs. These studs are fitted into blind holes| be supplied with sleeve bearings, which are adjust- 
and have shrouded nuts. The slip-ring covers are} able both vertically and laterally. Bayonet type 
of pressed steel and are welded to a machined end | slip-ring covers are fitted in all except a few of the 
ring which fits with a flameproof seal over a machined | largest sizes and either normal or flameproof 
projection on the motorend plate. As further shown | enclosure of the brush gear and slip-rings can be 
in Fig. 4, both the cover and projection are shaped | provided. In the latter case a flameproof seal is 
to ensure an easy fit without jamming. The cover) fitted where the shaft enters the enclosure. On 
turns in place with a bayonet-type action and is | roller-bearing machines this seal is of the sleeve type 
provided with a locking pin, which is secured by a| described above, while on sleeve-bearing machines 
padlock. The motors can be furnished with a flame-| it is of the labyrinth pattern as shown in Fig. 9, 
proof starter mounted directly on the frame. This}on the opposite page. This type of seal was 
forms a compact self-contained arrangement. | certified by the Sheffield University in March, 1923, 

A totally-enclosed flameproof fan-cooled motor | and further certificates have since been issued by 
is illustrated in Fig. 3 and is shown in part section | the Buxton Testing Station. 
in Fig. 5. These motors are made in both the; The frames of the motors in this series have been 
squirrel-cage and slip-ring patterns for outputs up| developed with three core lengths so as to give 
to about 300 h.p. at speeds up to 3,000 r.p.m., and| three ratings per frame at maximum efficiency. 
are, it is stated, only a little larger than normal | The end brackets, bearings and external dimensions 
screen-protected motors of equal output. The | are identical for all these ratings, so that complete 
cooling air is drawn in by a fan from outside through | motors can be interchanged without alteration to the 
@ soreen at the driving end and is forced through | foundations. The number of spare parts is thereby 
ducts, which are formed, between the frame of the| reduced to a minimum. The outer shields at 
motor and an outer steel cylinder, by longitudinal | both ends of type R totally-enclosed fan-cooled 
steel strips. The fan itself is made of non-corrodible | machines are hinged to give easy access for cleaning 
metal. These ducts are of generous proportions and | the ventilating ducts, as shown in Fig. 7. 
are straight, so that there is little tendency for them! The second class of machines, which has flame- 
to become clogged with dust, especially as they are | proof enclosure of the slip rings only, is known as 
traversed by air at a fairly high velocity. Moreover,| Type AIF, and is illustrated in Fig. 8. These 
any small deposit can be loosened by inserting a | motors are made of squirrel-cage or slip-ring patterns 
brush from the opposite end to the fan. These | in outputs from 100 h.p. to 15,000 h.p., at speeds 
motors are similar in many other respects to those | up to 3,000 r.p.m., though the capacity of those 
of the self-cooled type, and like them can be supplied installed underground do not usually exceed 1,000 
with a flame-proof starter mounted directly on the |h.p. They have been greatly improved since their 
frame. introduction over twenty-five years ago, and are 

Motors intended for installation in the airways | used extensively on the surface to drive winders and 
away from the coal face are not provided with | compressors and below ground to drive haulages and 
complete flameproof enclosure, though the brush| pumps. The standard motors have sleeve bearings, 


driving end are of the roller type, while ball bearings , 
are fitted at the opposite end. Both ball and roller 

bearings are mounted in dust-tight cartridge hous- 

ings, which remain on the shaft and enclose the 

bearings when the rotor is withdrawn. Separate 

flameproof seals are fitted at the bearings where the 

connections are taken from the interior of the motor 

into the terminal box and slip-ring enclosure, on the 

terminal box, and on the slip-ring cover. 

The bearing seals are formed by a long sleeve 
upon each end plate, which fits closely over the 
shaft adjacent to the inner side of each bearing, as 
shown in Fig. 4. This type of seal was certified as | 
flameproof by the University of Sheffield as long 
ago as December, 1922, and every frame has since 
been certified by Buxton. The seals at the points | 
where the connections are taken through the end 
shield and into the terminal box consist of insula- 
ting bushes, as also shown in Fig. 4, while the flame- 
proof joints on the terminal box are made with 
wide smooth-machined flanges, which are secured 
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but roller bearings can be supplied. The bearing 
housings are of the end-shield, pedestal-on-bracket 
and pedestal on either bedplate or sole plate types. 
Both the former are, it is claimed, equally compact, 
the second having the advantage that the air gaps can 
be adjusted vertically by shims and laterally by taper 
keys. Separate pedestals mounted on the same bed- 
plate as the stator or on separate sole plates are 
frequently used with the larger machines, as they 
facilitate erection under certain conditions, and 
sometimes cost less. The slip rings can be fitted 
with covers of the ventilated, totally enclosed or 
enclosed flameproof patterns. These covers are 
generally flanged and bolted into position, but 
bayonet type covers can also be supplied on certain 
sizes. The fixing bolts on the non-bayonet covers 
are shrouded and all flameproof covers are pro- 
vided with a labyrinth seal, where the shaft enters 
the slip-ring enclosure, of the type illustrated in 
Fig. 9. 

High efficiency and minimum cost for any given 
output are, it is claimed, ensured by the develop- 
ment of a large number of sizes with several different 
core lengths for each diameter. The replacement of 
short cores of large diameters by longer cores of 
smaller diameters has also resulted in a reduction 
in the head room required and thus rendered the 
machines specially suitable for use in mines. 


(To be continued.) 








METHODS OF DESIGNING 
FARM MACHINERY. 


By G. E. Fusse.t. 


NoBopy could venture to impugn the inventive- 
ness and skill which have been combined to produce 
the manifold variety of farm machines now in 
service, but the fact remains that the methods 
used in designing them have largely been empirical. 
Engineers have obtained a complete mastery of the 
technique ot handling material, but it may be 
questioned whether they are fully informed of the 
nature of the work demanded of the excellent 
implements they produce. This is not the fault of 
the highly-skilled men who design the machines, 
most of which are devoted to working the soil or to 
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dealing with crops growing in the field, apart 
from barn machinery with which we are not here 
concerned. 

Engineers are not isolated in this ignorance ; 
they are in company with society of equal calibre 
to their own, whose business it is to tell them what 
is wanted, i.e., the soil scientists, the agronomists 
and the multitude of other scientific specialists 
whose business it is to clear up the problems of 
plant growth, on the solution of which the plenteous 
future of all animal life depends. These scientists 
have indeed recently been treated with some disdain, 
even by a distinguished member of their own ranks, 
Professor H. E. Armstrong, who has gone so far as 
to say that agricultural science has up to date done 
little more than confirm the traditional practice of 
the farmer. Though somewhat harsh, this verdict 
undoubtedly contains a measure of truth, and 
being so, it is difficult to see how engineers can be 
blamed for trying only to design implements and 
machines which will perform the traditional opera- 
tions of farming more effectively than before. 

But now, all the world over, discontent is being 
expressed both by scientist and engineer, and a 
very wholesome admission of the lamentable lack 
of knowledge is being everywhere made, as a 
prelude to closer investigation of the problems 
involved. This was not only a marked feature of 
the International Congress on Farm Engineering 
(Genie Rural) held in Madrid last September, but is 
elsewhere generally recognised. The result of this 
discontent is that a large amount of work is now 
in hand, and it is possible that engineers may, in 
the not too distant future, be presented with more 
exact data upon which to work out their designs ; 
and this in turn may lead to the application of 
principles now undreamt of by practising farmers. 

The past has not, of course, been without its 
triumphs, but it has also had signal failures, as any 
human undertaking, particularly so difficult a one, 
must experience. J. Brownlee Davidson, speaking 
at the Madrid Conference, said : “‘ The development 
of farm machines has extended over a compara- 
tively short period as far as history goes. A century 
ago there were few machines in use, and such as 
were available were simple and crude.’’ He did not 
allude to the fact that the principles of scientific 
plough design to effect what was then considered 
the best possible kind of tillage had already begun 
to exercise the minds of ingenious men so early as 
1770. “That the development of farm machines 
has been rapid and continuous,” he went on, 
“and of great significance is fully recognised. 
Little effort has been made, however, to measure 
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and it is a matter of record that all changes have 
not proved to be improvements when tested by use 
over an extended period.” 

The paper, of which these were the opening 
remarks, described an attempt that the author and 
his colleagues had made to assess the financial and 
quality value of the structural improvements 
made in American farm machines over a quarter 
of a century. The economic and financial result of 
the use of the machines is, of course, the final 
arbiter of their utility, and at the end of his paper, 
Mr. Davidson expressed the hope that the research 
technique therein described might “be useful in 
determining the merit of proposed changes in the 
construction and design of farm machines.” 

Structural quality and economic value are not, 
however, sufficient alone to guide the designer of 
the future. He needs to have at his disposal much 
greater knowledge of the effects of the use of 
different types of machines on the structure of the 
soil, the results of changes in the condition of the 
soil on the seed and the growing plant, and indeed 
upon the life and chemistry of the soil, the rates of 
application and placing of seed and fertiliser, and 
many other factors it would be difficult here fully to 
enumerate. Only when all these are known may 
new machines be expected capable of performing 
the onerous duties that the agricultural scientists 
will demand of them. 

M. F. O. Schmitz, who also read a paper at 
Madrid on the present position and problems of 
the mechanics of arable land, drew a complete 
distinction between the engineer’s knowledge of his 
materials and his knowledge of what is required 
of him in designing modifications of implements 
competent to deal with anything but the traditional 
methods of husbandry. On the subject of the 
former, he argued that it was now hardly possible 
to do otherwise than use the various materials 
available in a proper manner, conformable to their 
nature, and to the purpose in view, thanks to the 
comprehensive knowledge of their properties 
available, while, in design, calculations were based 
on the precise determination of the strength of the 
material and its relation to working conditions. 

The designer of farm machines, however, he went 
on to say, had found himself for some little time in 
@ peculiar position, so to speak, outside this great 
development, owing to lack of knowledge of the 
actual demands made, in their use in the soil, on 
the parts of the machines he produces. 

Efforts are now being made in many parts of the 
world to fill this gap in our knowledge, and several 
ingenious pieces of apparatus have been designed 





the value of the improvements of farm machines, 





in order to obtain quantitative measures of the 
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tractive effort, &c., required for movement through 
the soil, as well as to measure the internal strains 
on the implements while working, and also the 
effects of the implements on the soil. 

The actual work of harrowing and cultivating has 
been described by Dr. Leppicks, of Latvia, as, from 
the technical point of view, ‘‘ a succession of tensions, 
which are produced during the changing of the form 
of the soil bed, the action being intensified by the 
shocks to which the aggregations of soil are sub- 
mitted.” With the object of obtaining a measure 
of such shocks, Dr, Leppicks has invented a “ vibro- 
graph,” from the records of which the average 
effect of the shock sustained in the course of work 
can be estimated, thus providing valuable data for 
the designer. At the same congress, on the proposal 
of Professor Sourisseau, a resolution was passed 
that “ measures of mechanical energy required to 
work the soil with a particular implement are only 
of interest if the physico-mechanical state of the soil 
is precisely determined,” and Dr, Jean Paléologue, 
who is attached to the Greek Ministry of Agrioul- 
ture, with something of the same subject in mind, 
put forward a proposal for a unit which he styled 
the “hectare dynamique.” Such a unit would, 
he suggested, make it possible to compare readily 
the output of work of cultivating implements under 
the very variable conditions in which they are 
employed. In a paper which he contributed, he 
indicated a formula for the coefficients of transforma- 
tion of the actual work of the implements into such 
units. When a method of assessing these functions 
of the implements and the soil has been agreed, it 
will be necessary to find a method of assessing their 
results upon the crop yield and deciding whether 
existing implements do ensure the preparation of 
the most suitable seed-bed for the individual crop 
being cultivated. Here the soil scientist comes into 
the picture. 

In recent years, the work of this branch of science 
has come again to the practical man’s help. As 
Sir John Russell said in his presidential address to 
the Third International Congress of Soil Science at 
Oxford last year: ‘‘ In its early days, soil science 
as an integral part of agricultural chemistry main- 
tained close contact with practical agriculture. 
Soil workers were expected to advise about cultiva- 
tion, manuring and general soil management. 
With the later development of soil science as an 
independent subject, this connection with agricul- 
ture was weakened for a time, but pressure of 
economic circumstances has compelled many soil 
workers to get back to practical agricultural prob- 
lems, and has required all of them to justify the 
claim that soil science deserves to be pursued not 
only because of its intellectual value, but because 
it can render great help to agriculture.” And it 
can also be of the very greatest help to the engineer, 
because finally it will decide precisely what his 
machines and implements must be designed to do, 
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in order to obtain the greatest possible yield of the 
best possible crops with the minimum expense of 
money and toil. 

Already there is to hand, after only a few years’ 
work, a large body of evidence on the constitution 
of arable soil under the influence of ploughing, 
discing, subsoiling, harrowing, cultivating, rotary 
cultivating, and the compression ‘caused by the 
movement of implements and by the wheels of 
tractors. On the other side, the agricultural 
scientists have been working to decide what soil 
conditions are not only most favourable to the life 
of the plant, but also to that of the soil microbes ; 
both these lines of investigation tend to create a 
demand for an ideal cultivating implement and an 
ideal method of cultivation. It is, however, 
unlikely that either demand will be satisfied even 
with the completion of the necessary long duration 
and widespread comparative trials made to compare 
the advantages and disadvantages from the point 
of view of work and economy, or by the study of the 
effects produced on the physiology of the plant, 
the chemistry and micro-biology of the soil and so 
on, unless the changes of the physical condition of 
the soil are determined at the same time. So far 
this has not been done. The more general aspect 
of soil science, conducted as soil surveying, may 
possibly help agriculture in the end; but all that 
a leading authority could say of this, so far, in a 
paper on the “ Soils of Great Britain,’ which he 
read before the International Congress on Soil 
Science, was that “it may be hoped that the soil 
survey work now in progress will prove of assistance 
in the selection of areas suitable for this (fruit and 
vegetables or other) type of utilisation.” The 
selection of areas for cropping is an essential pre- 
liminary to more detailed work, but this does not 
help the implement designer. 

The second group of problems that confronts the 
engineer, according to Schmitz, is embodied in the 
study of the properties of arable land as material 
to work in; this he has called the “‘ mechanical 
technology of the soil” in the narrow sense. Work 
on this subject is scattered up and down the pages 
of innumerable publications, and Schmitz advances 
a plea for it to be unified in one manual, which all 
engineers will heartily endorse. The practical 
utilisation of the research, so far available, in the 
solution of the many problems confronting the 
worker on the mechanical technology of tillage, 
has amply demonstrated its advantages. The purely 
theoretical ideas about the plough—some of them 
very ancient—which are accepted, can now be 
verified by experimental tests, thanks to the research 
that has been carried out on the manner in which 
tractive effort is dependent on the depth of ploughing, 
the diameter of wheels, the speed of ploughing 
and the dynamic properties of the soil. The com- 
pletion of such studies, and the incorporation of 
their results in the design of plough bodies, of 
cultivator tines, the tines of rotary cultivators, &c., 
will furnish a basis of design for parts—the tools 
of arable implements. The matter is concisely 
stated by Mr. Claude Culpin in the January, 1936, 
issue of the Journal of Agricultural Science, where 
he says: “ The testing and the ordinary farming 
use of cultivation implements are still largely 
governed by empirical principles. The design and 
construction of cultivation implements have reached 
a high standard as the result of centuries of accumu- 
lated practical experience in soil cultivation; but 
no material advances have been made in the methods 
of designing and testing those parts of the imple- 
ments which are intimately concerned with the 
working of the soil. The designing of those parts 
is to-day almost as much a matter of trial and error 
as it was a century ago, and experiments on culti- 
vation implements are frequently valueless because 
only the end effects produced on the crops are 
recorded, no attempt being made to study how effects 
on the crop are produced by differences in the soil. 
If the design and testing of cultivation implements 
are to be substantially raised above their present 
level, the precise action of the implements on the 
soil must be discovered. The real criterion of 
implement effects upon the soil lies in the conse- 
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of growth, by which, of course, yield is determined. 
Thus, developmental studies of the crops, coupled 
with physical observations on the soil, should 
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| mounted on barges that were moored to the piers 
|Signals were transmitted by telephone. The 


derrick masts were stayed along the centre line 


form the basis of investigations on cultivation|of the bridge by guy lines extending from the 


implements.” ° 


Exactly similar sentiments have been expressed | 


by A. W. Clyde, of Pennsylvania State College, in 
Agricultural Engineering for January, 1936, where 
he writes on ‘‘ Measurement of Forces on Soil 
Tillage Tools,’ and such unanimity among investi- 
gators, widely separated from each other geographi- 
cally speaking, would seem to confirm what has 
been urged above. If further confirmation should 
be necessary, it is given by the work that has been 
in progress at the Department of Engineering of 
the South-Eastern Agricultural College at Wye, 
Kent. Here cultivation experiments designed to 
study the effects of various tilths on cereal yields 
have been in for some years. 

The whole field of investigation in progress all 
over the world is very wide. Schmitz’s paper at 
Madrid carried a bibliography of over 300 entries, 
and we may conclude by adding his suggestions 
with regard to the unification of this large body of 
research. They are as follows :— 

(1) The compilation and classification of all 
existing research in the realm of the mechanical 
technology of arable land. 

(2) The standardisation of methods of research 
and of testing. 

(3) The issue of an international publication 
completely representative of that science. 

(4) Finally, the organisation of very close col- 
laboration between agricultural engineers and 
soil scientists of all kinds in order to facilitate 
the solution of these problems; this could be 
done through the international organisation each 


body already possesses. 








ROAD AND RAIL CANTILEVER 
BRIDGE OVER THE MISSISSIPPI 
AT NEW ORLEANS. 

(Concluded from page 4.) 
THe contract for the superstructure of the 





main parts of this bridge was given to the American 
Bridge Company, New York, while that for the steel- 
work of the approaches was awarded to the McClintic | 
Marshall Corporation. 

Before proceeding to a description of the erection | 
of the main spans, it may be as well to enlarge 
slightly on one point connected with the sand island 
shells. It was stated in our last article (page 3, ante) 
that small hooks were attached to the rings for 
lifting purposes. Actually, the small hooks referred 
to and shown at a in Fig. 19 were employed at the 
points marked 4 in Fig. 18 to make the horizontal 
joints between the ring sections. They were spaced 
1 ft. apart and in the assembly stages were engaged 
with lugs on the next tier of shell plating, bolting 
not being employed for these horizontal joints, the 
lower rings being suspended from those above when 
lowering, as work proceeded. This method of 
assembly greatly facilitated the work of the divers 
as it was only necessary to knock the hooks to one 
side to disengage the rings in succession as dis- 
mantling proceeded. 

Returning now to the erection of the main spans, 
the great depth of the river and high floods during 
part of every year, accompanied by high velocity | 
of flow, precluded the use of falsework, in the | 
ordinary meaning of that term. However, the | 
fact that three of the spans were of cantilever 
construction made it possible to apply the cantilever | 
method of erection, which it was also possible to | 
employ in the case of the simple span by introducing 
temporary ties between the west hip joints of that 
span and those of the adjoining east anchor arm 
of the cantilever structure. The cantilever structure 
was erected first by the balanced-cantilever method 
with the aid of two bents in each anchor arm. An 
interesting feature of the process was the use of 
steel guy derricks with 113 ft. 6 in. masts and 95 ft. | 








on the tops of isolated piers. No hoisting equip- | 


| was also essential. 


| tops of the masts to the tops of the adjacent piers 


and in the transverse direction, or up and down 
stream, by lines to the ends of steel cross- beams 95 ft. 
long that were secured in a transverse position to the 
underside of the bottom chords of the trusses directly 
under the derrick in each position. These various 
arrangements are to be seen in Fig. 23, page 57, 
as well as in Figs. 27 and 28, page 66. In starting 
work at the top of a pier, these cross beams were 
erected first by means of a barge derrick, in pairs 
12} ft. to either side of the up-and-down stream 
centre line of the pier, on ‘‘ pier beams ” that were 
held in place by long anchor bolts into the pier. 
A bent was erected at the second panel point in 
each anchor arm approximately 75 ft. from the 
centre lines of piers 1 and 2, one of these being shown 
in Fig. 23. The erection of the first two panels 
in each anchor arm was then completed and the 
derrick thus used then erected the derrick in the 
adjacent cantilever arm. The erection in both 
anchor arms and the cantilever arms then progressed 
simultaneously—the anchor arms always being 
kept slightly ahead of the cantilever arms and the 
derricks being skidded forward as the work pro- 
gressed. When the eighth panel point of each 
anchor arm was reached, a second bent was erected 
to a predetermined elevation and the steel work 
landed on it. The first bent was then released. 
Thus the steel work was thereafter supported on 
the pier where erection was started and the eighth 
panel points of the anchor arm until the pier at the 
other end of the anchor arm was reached. A 
second stage bent is shown in the distance in Fig. 27, 
page 66. 

When the anchor arm piers had been reached, 
the other ends of the work had reached the second 
panel point of the suspended span, and the six 
remaining panels of the anchor arm were then 


| completely erected and the anchor arm bent under 


the eighth panel point was removed. The erection 
of the suspended span had by this time reached the 
centre, and the span was ready for closing. To 
facilitate this operation, an elaborate study was 
made to determine the best conditions. This 
revealed that the actual operation would occur 
in March, 1935, and the length of the various bridge 
members under March weather conditions in New 
Orleans was correctly determined to make possible 
greater accuracy in bringing the two halves together. 
Actually, the centre of the suspended span was 


| brought up slightly higher than final position required 


in order that closure might be effected by lowering 
the two ends. As a temporary measure, during 
the process the expansion joints between the sus- 
pended span and the cantilever arms were tempo- 
rarily packed, and in order to remove the shims thus 
used, and thus bring the suspended span into the 
proper position for closure, 500-ton jacks were 
employed, acting through three-to-one levers. 

The erection of the 528 ft. 24 in. simple span was 
carried on by the cantilever method from the 
east end of the east anchor span, to a single bent 
at mid-span and then continued to pier 4 by the 
same method. This span is shown in course 
of erection in Fig. 28, page 66. 

It will be obvious that the adoption of the canti- 
lever and bent method of construction for this 
bridge depended upon the security of the supports 
for the bents, which required to be completely 
free from settlement and absolutely stable. The 
accurate driving of long piles in the strong current 
Twelve-inch section steel piles 
weighing 85 lb. to 100 Ib. to the foot, and spliced in 
various lengths up to 175 ft., served as supports 
for the bents; and to ensure accuracy in driving 
and to hold them in line against the current, as well 
as to provide a means of bracing them, a structural 
steel cage was provided. This was supported 
between two barges, floated into position and 


beams, instead of travelling derricks. The use of | securely anchored while the piles were driven in 
guy derricks was necessitated by starting work | suitable guides provided in the cage. When the 


piles were in place, they were bolted to the members 


quential effects on the crops; and to understand ment was placed on the spans, but all lines from the | of the cage, which then served as the support for ® 
how cultivations affect the final yield, it is essential | derricks were carried from the deck by blocks to | superimposed grillage on which the steel bent was 


to know how they influence the successive stages | the piers and thence down to hoisting engines| erected. One of the piled cages is shown in Fig. 26, 
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erection of the main bridge steel work occurred 
during the construction of the simple span. At 
the end of March, 1935, the cantilever had been 
closed and about half of the simple span cantilevered 
out from the east anchor arm, when one of the 
periodic risings of the Mississippi occurred, and diffi- 
culty was experienced when an attempt was made to 
move a falsework bent to the midpoint of the simple 
span, the barge truss assembly not being well under 
control. It was not until early in June that the 
assembly and cage could be safely moved. At the 
same time, considerable scour took place at the site 
of the proposed bent due to a temporary structure 
at that point. 

| The four deck spans adjacent to the New Orleans 
jit were also erected by means of guy derricks, 
but on falsework consisting of individual bents 
placed under alternative panel points. 

| Each approach viaduct was erected by means of a 
| stiff-leg derrick supported on a triangular frame 
| composed of three girders that were mounted in 
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of the Public Belt Railroad Commission of New 
Orleans, we make acknowledgment for their 
valuable assistance in compiling this account of the 
bridge. 








CHEMICAL ENGINEERING CON- 
GRESS OF THE WORLD POWER 
CONFERENCE. 

(Continued from page 45.) 
WueEn the Congress proceedings were resumed 
at the meeting on Thursday, June 25, the chair 
was taken by Dr. Yoshikyo Oshima. 


HiGH-PREssURE REACTIONS. 

The meeting opened with the presentation of a 
General Report on “* High-Pressure Reactions and 
HighVacua,” by Dr. D. M. Newitt, in which it was 
pointed out that in the application of high pressures 
to industrial processes questions of plant and equip- 
ment design were of great importance, It was 
necessary to provide reaction vessels, pipe lines, 





{turn on four trucks with double-flanged wheels. 
| This traveller was assembled, as shown in Fig. 25, 
| annexed, on the top of the highest tower of each via- 
| duct, which had previously been erected with ground 
| equipment. The viaducts were then erected pro- 
| gressively in the down-grade direction, with the 
| truck wheels on rails supported on the centre line 
| ofeach track. A 90-ft. boom provided the necessary 
reach for the erection of all bents, but some of the 
| taller bents had to be strutted temporarily to the 
| towers previously erected until the traveller could 
joes the second bent and place the tower bracing. 
|The girders were erected in pairs, fully braced, 
|and with ties in place in all cases except over the 
| first tower. 

| Fig. 29, page 66, gives a good idea of the approach 


| . . 
| viaduct, and shows the roadway on one side on the 


valves and other auxiliary equipment capable of 
withstanding high stresses and of offering resistance 
to corrosion and chemical attack under particularly 
severe conditions. Owing to cost, high-grade alloy 
steels and stainless nickel-chromium alloys could 
seldom be employed throughout a plant, and 
various compromises had to be adopted in the 
interests of economy. In some instances it was 
possible to design vessels so that the stresses due to 
internal pressure were supported by an outer casing 
of mild or nickel steel, while the reaction took place 
in an inner thin-walled vessel of a highly resistant 
alloy. For instance, a converter designed for the 
hydrogenation of tar at a pressure of 200 atmos- 
pheres and a temperature of 480 deg. C., had an 
outer casing of nickel-chromium molybdenum steel 





| descending grade leading down to ground level. | 
| The roadway structure is also to be seen in course of 
|erection in Fig. 25, cantilevered out on each side | 


paue 66, while they are also to be seen in Figs.|of the bents, which directly carry the railroad. | 
The bents used under the anchor-arm | Fig. 24 shows the anchor arms portal of one of the | 
. . . | 
spans were supported on 40 steel piles arranged in | cantilever spans, 
two rows 20 ft. centre to centre. 
as shown in Fig. 28, was used under the simple | who acted as engineers for the design and erection 
span resting on 80 piles. 
- 3 ‘ ‘ 9 . e | 
[he only important delay encountered in the | and to him and to Mr. V. J. Beddell, chief engineer | 


For Modjeski, Masters and Case, Incorporated, 


Dr. C, Glennon Melville was engineer of construction, 


with walls 3 in. thick, and an inner reaction chamber 
of 18-8 chromium nickel steel with walls # in. 
thick. The outer casing was thermally insulated, 
but was subjected to the full working pressure. 
The reaction chamber was in contact with the 
reactants and products at a temperature of about 
480 deg. C., but only supported a compressive 
stress due to the pressure acting uniformly on both 
sides of the walls. In the case of high-pressure 
boilers, and also for condensers and _ towers 
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employed at pressures from 29 in. of vacuum to | 


1,500 lb. per square inch, and at temperatures from 
— 75 deg. to 1,200 deg., such as were used in certain 
oil cracking and refining operations, fusion welded 
vessels were employed. At pressures of 1,000 
atmospheres upwards, compound cylinders had to be 
employed, since the stresses set up in the walls 
were sufficient to cause elastic failure, even when 
alloy sheets of great tensile strength were used. 

In the prevention of corrosion, an interesting 
development was the use of bi-metal plates with 
a carbon steel as the base metal, and a chrome or 
chrome-nickel steel for facing. The most satisfac- 
tory results were obtained by the use of separate 
linings of 18-8 chromium-nickel steel, or 12 per cent. 
to 14 per cent. chromium steel about ,*, in. thick, 
which were spot welded to a base metal. Up to the 
present it had not been possible to produce such 
plates of large area and heavy wall thickness, and 
some trouble had been experienced from blistering. 

Three types of vacuum pumps—the piston, the 
friction and the diffusion—were in use in the 
chemical industry. For the measurement of very 
low pressures, the only instruments that need be 
considered for industrial use were those capable of 
measuring the total pressure of gas and vapours, 
and not merely the partial pressure. High vacuum 
practice was not yet highly developed in the chemical 
industry, and where it was used for distillation, 
drying or de-gasification, the mercury and diffusion 
type of pump was the most satisfactory. 

In opening the discussion Sir Gilbert Morgan 
remarked that the chemist regarded high-pressure 
plant mainly as a means of producing the various 
reagents he required in a more efficient and con- 
venient way. As regards the safety of this plant, 
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Dr. W. Gaede said that the outlooks of the chemist 
and the physicist with regard to high vacuum tech- 
nique were different. The physicist required as few 
| molecules present as possible and was only interested 
in electrons. To the chemist, on the other hand, a 
space without molecules was of no interest. He 
suggested it would be of gaeral utility if the pres- 
sures at which the chemist desired his reactions to 
take place were defined. 

Mr. K. Fraser thought that detonation waves and 
pressure waves were analogous. He had always 
observed that laboratory vessels broke some 
1/1,000 sec. after the wave had passed. This 
was quite a long time, when it was remembered that 
the velocities of these waves might be from 1,700 m. 
to 3,000 m. per second at atmospheric pressure, or 
even higher when the densities were greater. Though 
| the vessel usually broke at the weakest place first, 
the damage often spread outwards from this point 
and its length was, therefore of importance, as this 
influenced the reflection of the wave, and thus the 
production of shocks in quick succession. Such 
shocks were particularly likely to be imposed on 
valves and other fittings. 











Heat EXCHANGE. 

In introducing the subject of heat exchange, 
which was taken next, the chairman, Dr. A. B. 
Newman, called attention to the lack of uniform 
nomenclature. The nomenclature of thermo- 
dynamics was to be considered during the forth- 
coming World Power Conference at Washington, 
and if it was possible to tackle such a problem in 
an old science, it should also be possible to do so in 
the case of heat exchange. There were great 
differences between British and United States 





the devices provided at Teddington had been so 
successful that though they were working at pres- 
sures of from 200 atmospheres to 3,000 atmospheres 
they had not had an accident. This he ascribed to 
obedience to a rule of Sir Richard Threlfall, that as 
plant used at such pressures would certainly blow up 
in time, care must be taken to see that nobody was 
in the way when this occurred. For this reason all 
their autoclaves were surrounded by } in. steel 
frames and mantlets, as in cordite factories, and 
these could be lowered to give double protection. 
That they had had no accidents was a tribute to the 
skill of the manufacturers. 

Mr. J. G. King said that the engineer must develop 
the plant so that the essential working parts could 
be incorporated in the final design. This final | 
stage had not yet been reached, but fortunately most | 
chemical and chemical engineering problems did not 
differ essentially when tackled on a small and a large 
scale. What differences there were were mainly 
of an engineering character. In dealing with 
sulphuretted hydrogen and ammonia it was found 
that the high temperatures present affected mild 
steel and weakened the structure so that in one| 
case the plant had disrupted. Such corrosion could | 
be prevented by the use of stainless steel, though 
even then sulphide scale formed. The difficulties | 
attendant on the presence of free hydrogen were | 
overcome by the use of a reaction chamber in which | 
the temperature was kept below 180 deg. C. This 
meant halving the pressure between the pressure | 
vessel and the inner reaction chamber. The 
reaction chamber could be heated by heat inter- | 
change, so that the heat of reaction was made to | 
perform the greater part of the work. 

Mr. E. W. Colbeck said that in the design of | 
chemical engineering plant ductility should never 
sacrificed to high tensile strength. In the} 
United States forgings of tool steel were being used, | 
but this was inadvisa le since in the manufacture 
of these vessels the material was likely to be strained. 
Transverse tests on such forgings were necessary 
and when those were large the same results must 
not be expected in this direction as longitudinally. 
The thick walled tubes necessary for high pressures 
were specially difficult to produce and near the 
bends longitudinal stresses were set up at pressures 
of 3,000 atmospheres, and this might cause splitting. 
He did not regard 180 deg. C. as a safe limit for 
hydrogen, except at certain definite pressures. 
There seemed to be a certain distrust of welding 
in Great Britain, perhaps because those who had 
tried it had had unfortunate experiences. 








be 








nomenclature. 

The General Report was presented by Mr. B. 
Heastie, who referred to an adaptation of the vapour 
re-compression evaporator, in which the whole of 
the vapour driven off by evaporation was taken to 
the recompressor and delivered to the evaporator. 
Part was condensed in transmitting heat to the 
boiling liquid, while the remainder was passed to 
the condenser at the temperature of the steam- 
vapour mixture, which might be 20 deg. C. above 
that of the boiling liquid. As the vapour was con- 
densed at a higher temperature, the latent heat was 
slightly less and any air or incondensable gases 
extracted by the air pump would be at a lower 
vacuum, and thus much smaller in volume, so 
reducing the size of the pump. The exit tempera- 
ture of the cooling water was a few degrees below 
that of the operating steam, while in the older 
recompression system the exit temperature was a 
few degrees below the vapour temperature above the 
boiling liquid. The gain in temperature rise of the 
cooling water was, therefore, equal to the tempera- 
ture drop between that of the steam vapour mixture 
and that of the boiling liquid. One of the great 
disadvantages of the recompression system was the 
small temperature difference from the steam to the 
liquid side, which was further reduced by the presence 
of incondensable gases. In the method described, 
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described, for the same output. The only true 
basis was the relative cost of the water and steam, 
and the example given in the paper was therefore 
unfortunate. In England, the system would only 
be cheaper for evaporating temperatures between 
16 deg. and 19 deg. C., and such temperatures were 
not often required. Neither was it desirable to 
attempt to obtain them, if that involved increased 
capital costs. 

Mr. W. F. Carey said that coolers built on the 
lines described would, in practice, have heat transfer 
coefficients only about one-half those claimed, 
owing to the deposition of dirt. It was assumed 
that the heat flow conditions would be uniform, 
but this was not the case, so that the overall 
coefficient of heat transfer would be reduced. 
Wall roughness in the tubes was another factor. 
Most experiments were made with smooth tubes, 
but those that had been made with rough tubes 
made it clear that the heat transfer was much 
increased thereby. He thought that roughness 
might be increased by the presence of films. Economy 
might best be obtained by analysing conditions in 
actual coolers in the light of the theoretical know- 











ledge now available. 

Dr. H. D. H. Drane referred to the paper on 
“ Induction Heating,” by Mr. C. E. Daniels. Most 
of the installations described were, he said, so small 
as to warrant the term experimental. In the cases 
of the larger installations of 60 kW and 170 kW 
dealt with, it was difficult to regard the design as 
logical. The vessels had not been designed for the 
purpose required, and the method of heating 
adopted was quite exceptional. He admitted the 
simplicity of the system, but it would be difficult 
to arrange the heavy cable required, either con- 
veniently or safely. The protective equipment, 
which would be necessary in this country, would 
be likely to prohibit the employment of the system. 
Moreover, the power factor was as low as 0-5, and 
the voltage drop was high. He would like to know 
how the vessel was to be insulated. Without 
wishing to belittle the system, he thought its sphere 
of usefulness would be limited to relatively small 
high-pressure autoclaves. 
Dr. M. Fishenden, referring to the paper on 
“Heat Transmission,” by Messrs. T. B. Drew, 
H. C. Hottel and W. H. McAdams, described 
experiments on the radiation of hot products from 
town gas. It was surprising it had been so long 
overlooked that these were important parts of gas 
radiations. A considerable disagreement between the 
results obtained by different workers was notice- 
able, but fortunately those obtained from experi- 
ments differed less than those estimated from 
theory. The next step would be to apply these 
results to industrial problems, and she was dis- 
appointed that no attention had been drawn to 
the difficulty of doing this. 
Mr. O. Saunders, referring to the same paper, 
commented on the statement that the correlation 
of individual data was becoming increasingly 
popular without much regard to its value. This 
seemed to ignore the fact that all this data was 





pecial means were adopted to remove these gases. | 

Another type of apparatus described was a heat 
accumulator for storing and recovering heat from 
the intermittent blow-down of digesters in the 
sulphate pulp industry. This comprised a heat | 


8 


based on fundamentals. Information was hardly 
needed on the heat transmission of gases flowing 
down wide channels. The experiments would be 
difficult, but information could be obtained by using 
compressed air and small channels and then applying 
the principle of similarity. In this connection, the 











economy in the consumption of cooling water. It was 


exchanger with spiral passages. The blow-off | : : 
vapour from the digesters was discharged inter- | natural convection which occurred in large tubes 


; . : . | whe ic: i 
mittently into a jet condenser which was connected when the movement was vertical must be considered. 


| 
| - , so ; Y i ific 
to the accumulator. The condensing water cir- | Roughne = also @ question that needed scientifi 
| investigation. 


culated through the heat exchanger, giving up the | > an oiled ‘ 
heat extracted from the vapour during condensation Mr. W. G. Whitman also emphasised the need ot 
I A great deal ot 


to a separate supply of cold water. It was claimed | applying the date industrially. “ 
that in this way cold water might be heated from — hed ree on the theoretical aopest, but 
a temperature of 10 deg. to 70 deg. C. A heat | here was © dilidence in putting © into practice. 
exchanger employing finned tubes was used for the (To be continued.) 
separation of gas and vapour by ordinary refrigera- | 
tion. 
Mr. E. Griffiths said that in the paper on “ The | 
Concentration by Evaporation of Solutions Liable to 
be Affected by High Temperatures,”’ by Mr. W. 
Vogelbusch, the author claimed to have achieved 








Exvectricitry CoMMISsION IN SOUTHERN RHODESIA.— 
A commission to co-ordinate the supply of electricity im 
the whole of Southern Rhodesia has been set up with 
Mr. R. Metelerkamp, electrical engineer to the 
Municipality of Bulawayo and, previously, of Salisbury, 
as chairman. Although Southern Rhodesia is rich in 
coal, owing to the difficulties of transport, imported fuel 
oil is being used to an increasing extent. Accordingly. 
} an effort is to be made to supply enterprises now using 
| fuel oil, especially when these are reasonably near 








not made clear, however, that in the normal type of 
vapour compressor the steam consumption was only 


| one-half of that which obtained with the method | municipalities, with electricity derived from coal. 
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6,000-K W., 16,000-VOLT ELECTRIC BOILER. 


CONSTRUCTED BY MESSRS. BROWN, 

















6,000-KW., 


16,000-VOLT ELECTRIC 
BOILER. 


TxHovan the raising of steam in electrically-heated 
boilers is making satisfactory headway, especially 
where the energy is generated by water power and coal 
is expensive, the method has its disadvantages. 
When, as is economically desirable, high voltages are 
used the quality of the feed water may have a baneful 
effect on the formation of scale and the range, over 
which the output can be regulated, is limited. It is 
claimed that these disadvantages are overcome in the 
electrically-heated boiler recently placed on the market 
by Messrs. Brown, Boveri and Company, Limited, 
Baden, Switzerland. In this boiler the water is 
delivered into the heating chamber through a series of 
nozzles. Jets of relatively small cross-section, which 
are amenable to treatment by softening agents, are 
thus formed. The concentration is subsequently kept 
within permissible limits by continuously blowing down, 
arrangements being made, for the sake of economy, 
so that the sensible heat from the blow-down is absorbed 
by the feed water in a heat exchanger. Regulation is 
effected by the steam pressure, any change in which 
alters the number of jets in operation. In this way, 
it is claimed, the load can be varied continuously from 
a maximum down to practically zero. 

These points may be illustrated by referring to a 
boiler of this type which has recently been constructed 
by Messrs. Brown, Boveri and Company for use at the 
factory of Messrs. The Lonza Electric Supply and 
Chemical Works Company, Visp, Switzerland. A view of 
this boiler appears in Fig. 1, Plate III. Its general exter- 
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nal arrangements will be clear from Figs. 2 and 3, which 
show the positions of the regulators referred to below 
as well as of the blow-off and mud valves. It has an 
electrical loading of 6,000 kW and is supplied with 
three-phase current at a pressure of 16,000 volts and a 
frequency of 50 cycles. It is capable of generating 17,600 
Ib. of steam per hour at a pressure of 170 lb. per square 
inch gauge when supplied with raw water of a hardness 
of 10-4 deg. and of a specific resistance of 500 ohms to 
600 ohms per cubic centimetre. The interior of the boiler 
is shown diagrammatically in Figs. 5 and 6, above, in 
which a indicates the three concentric electrodes and 
b the central ejector tube. The water is forced upwards 
through a regulating valve c by the circulating pump d. 
This pump is driven by a flange-type motor, which is 
mounted on the boiler itself. The ejector tube is 
provided with six rows of nozzles e, each pair of which 
direct the water towards one electrode. The height 
of the water in the tube, and hence the number of jets 
in operation, depends on the opening of the regulating 
valve. This opening is controlled by the pressure- 
regulating system described below. The column of 
water from the electrodes falls on to a perforated plate 
f, which, together with the ejector tube and boiler shell, 
form the neutral of the three-phase system. This 
system is usually earthed, but where this is not possible 
it must be isolated by mounting the boiler on porcelain 
insulators. Otherwise, apart from the electrode- 
bushing insulators, which are located in the cover, 
and therefore away from the water, there are no parts 
of ceramic or other insulating material in the boiler. 
This is a great advantage when, as at Visp, the salt 
concentration is as high as 1 gramme per litre. 

The automatic pressure-regulating system is shown 
diagrammatically in Fig. 4, Plate III. In this diagram g 
indicates the steam-pressure regulator, which controls 
the regulating valve / through electrical contacts. Ifthe 
steam pressure at the boiler outlet falls, the valve is 
opened and the amount of water admitted is increased, 
while if it rises the supply is automatically reduced, 
as already explained. Hunting is prevented by a 
spring c, which is connected through a lever to the 
operating mechanism of the valve and acts in opposi- 
tion to the latter. If desired, automatic can be 
replaced by hand operation by pressing the push 
buttons k and using the two-way switch |. The same 
diagram shows the method of opening and closing the 
main switch m through the contactors n. 

The principle of the automatic feed-water regulator 
is shown diagrammatically in Fig. 7, above. It consists 
essentially of a container 0, which is connected 
by the pipes p to the boiler through the valves 
q and is free to move vertically as the amount 
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ment occurs if the water level rises or falls below normal. 
The electrical circuit of the motcr operating the 
feed-water regulating valve r is then made through the 
contacts soré, As in the case of the pressure regulator, 
stable regulation is ensured by the link u and the 
spring v. These form part of the system from which 
the container is suspended. The arrangement is such 
that the spring-suspension point moves upwards when 
the container moves downwards and vice versa. 








THE PREPARATION OF CAST-IRON 
TRANSVERSE TEST BARS. 


A conTrRIBUTION of considerable interest to foundry- 
men and others dealing with iron and steel castings 
appears in the Journal of Research of the U.S. Bureau 
of Standards for April, 1936, and is entitled ‘“‘ An 
Improved Method for Preparing Cast-Iron Transverse 
Test Bars.” It is by Messrs. A. I. Krynitsky and C. M. 
Saeger, Jr. Both the method of casting and the 
character of surface have been subjects of considerable 
discussion in the past in connection with the prepara- 
tion of test bars for the determination of transverse 
strength. The question as to whether or not the surface 
layer or skin should be removed before testing is still 
a matter of dispute. When bars where machined and 
the skin removed, E. Adamson found that tests showed 
from 10 per cent. to 15 per cent. higher strength, this 
conclusion being supported by Bell, C. H. Adamson, 
J. G. Pearce, and others. Other investigators, such 
as ©. M. Saeger, Jr., and E. J. Ash, have maintained 
that the surface skin is the strongest part of the bar, 
and that removal lowers the resulting transverse 
strength. In the Research Paper under notice, the 
two investigators have evolved a method of producing 
smooth surfaces on bars by use of special casting mould 
surfaces, thus obviating the necessity of removing 
burnt-on sand, and avoiding any consequent danger of 
pitting and liability of failure of bar by notching. 
Green-sand in place of dry-sand moulds were used, 
bars of four different diameters being cast in a type 
of bottom-poured vertical mould favoured by the 
authors, while for comparison, top-poured moulds, 
horizontal moulds and horizontally-inclined moulds 
were also used, the last three types being tentative 
methods specified by the American Society for Testing 
Materials in 1932. In their arrangement of bottom- 
poured moulds the authors constructed a pouring 
basin leading to a down-gate mould, and then to a 
feeding ring, the four bar moulds rising from the 
circumference of the latter. Moulds were composed of 
eight parts green sand to one of sea coal, moisture 
being maintained at 7 per cent.; the surfaces of 
moulds were faced with a non-graphitic carbonaceous 
material. This facing material is claimed to give the 
casting smooth, good quality surfaces, free from burnt- 
on sand, 

In the experiments, five types of cast irons were 
heated in a high-frequency induction furnace to 
maximum temperatures varying from 1,400 deg. to 
1,700 deg. C., and then cooled to 150 deg. C. above 
liquidus temperature of the iron before pouring into 
the moulds. An inspection of the diameters proved 
that such bars from vertical bottom-poured moulds 
were much more uniform than those from moulds of 
the horizontal type. Transverse strength tests were 
carried out on an Amsler universal machine, the spans 
used being the standard 18 in., except in the case of 
the 0-75 in. bars for which a 15-in. span was used. 
Only slight variation in such tests were observed for 
bars made by different methods, although the tests of 
bottom-poured vertical mould bars yielded the most 
constant results. The effect of maximum heating 
temperature was more apparent. No matter what 
casting method was employed, it was found that strength 
increased with increase of this temperature, as did 
also the Brinell hardness. A finer “ primary struc- 
ture” (the structure formed during solidification, 
and not that shown by fracture) and finer graphite 
and pearlite constituents, were associated with higher 
transverse strength. 








Tue Sources or Aspestos.—-According to data pub- 
lished by the United States Bureau of Mines, the British 
Empire heads the list in asbestos production,{the total 
amount from this source being 194,680 metric tons for 
the year 1934, The largest individual producer is 
Canada, which had 141,502 metric tons to its credit for 
1934. Russia apparently comes next, but the latest 
figures available are those for 1933, when the U.S.S.R. 
produced 74,000 metric tons against Canada's 143,667 
metric tons. South Africa, in 1934, contributed 45,184 
metric tons, and then comes the small island of Cyprus 
with 7,712 metric tons. Other sources are, peli + , a 
long way behind, the largest being Italy, with 2,252 


metric tons, and Czechoslovakia, with 2,100 metric tons. 
The mines of the United States are stated to produce only 
from 2 per cent. to 5 per cent. of the country’s require- 
ments of raw asbestos, with the result that, in 1934, 








of water in it is increased or decreased. Such a move- 





imports amounted to 120,334 short tons and exports to 
onty 1,669 short tons. 
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LABOUR NOTES. 


THE agreement on the wages question between the 
Engineering and Allied Employers’ National Federation 
and the Engineering Joint Trades Movement is repro- 


duced in full in the July issue of the Amalgamated | Industrial Council for the Printing and Allied Trades 
the 


Engineering Union’s Journal. “ It is hereby mutually 
agreed,” it is stated, “ that in full settlement of the 
unions’ application of December 10, 1935, the federated 
employers shall grant and the unions shall accept the 
following :—(1) That the war bonus be increased by 3s. 
per week to all adult male workers, such increase to 
apply follows :—ls. per week to all adult male 
workers as from the first full pay day in the week 
beginning June 29, 1936; ls. per week additional to 
all adult male workers as from the first full pay day in 
the week beginning September 28, 1936; and ls. per 
week additional to all adult male workers as from the 
first full pay day in the week beginning December 28, 
1936. The status quo shall be maintained in respect 
of local wage applications of a general character, i.e., 
applications promoted by a union or unions in respect 


ans 


of all classes of workpeople in an area and/or sections | 


of industry for a period of six months after the first 
instalment here abovementioned has become effective. 
In the meantime, the parties agree to resume negotia- 
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the position. 
income. 

Addressing the annual convention of the 
jat Leeds last week, Mr. John Crowlesmith; 


chairman, said that if newer machinery had a tendency 
for the time being to reduce employment, the new 


processes created additional avenues, making their own 
|demand upon the services of labour, skilled or other- 
} After a period of comparative stagnation, the 
inventive genius of man was being once again mani- 
fested, and as a consequence great developments were 
New and more rapid machinery was | 


wise. 


taking place. 
being placed in the factories, not only increasing output 


considerably, but in some instances performing dupli- 
processes were 
being developed, in some cases replacing old ones ; 


cate and triplicate operations. New 
in others introducing what promised to become import- 
ant branches of the industry. 


things in his every-day life. He sought greater leisure ; 
better chances for his children; and the gratification 
of the God-given impulse for his own intellectual 
| development and enjoyment. 


tions in respect of the proposed machinery for dealing | 


with such questions. (2) That as from June 29, 1936, 
allowances for nightshift, calculated on dayshift rates, 
shall be increased to time and one-fifth. 


rate of time and one-third, and for all hours worked 
thereafter time and one-half. The nightshift overtime 
conditions shall apply also to nightshift men coupling 
up.” 


An editorial note in the same issue of the Journal 
states that the National Committee of the Amalgamated 


Engineering Union was “ critical’’ of the employers’ 
offer. In the circumstances, however,”’ the writer 
says, ‘ we think it was wise to accept the terms. We 


are just emerging from a prolonged and acute crisis 
which has heavily depressed the group of engineering 
The employers’ ofter is an indication that the 
revival has begun. To 


trades. 
crisis is over, and a genuine 


none of the unions concerned, least of all to our union, | 


does this settlement represent finality. When the time 
is ripe for further advances, our Executive Council will 
not be found to lack initiative.” 


In June, the Home branch membership of the Amal- 
gamated Engineering Union increased from 219,728 to 
223,117, and the Colonial branch membership decreased 
from 25,887 to 25,753. The number of members in 
receipt of sick benefit decreased from 3,056 to 2,875, 
and the number in receipt of superannuation benefit 
from 13,975 to 13,938. The number in receipt of 
donation benefit decreased from 2,945 to 2,447, and 
the total number of unemployed members from 9,947 
to 9,205, 


| 
| 


A resolution calling for an immediate reduction in 
working hours without any reduction in wages or | 
earnings was unanimously adopted by the annual | 
conference of the National Union of Railwaymen at 
Hull last week. The British Government was strongly 
condemned for its opposition to the proposed 40-hour | 


The first two | 
hours of overtime on nightshift shall be paid at the | 


During the past year, Mr. Crowlesmith said, the 
selection and proper training of apprentices had loomed 
larger than usual because of the proposed raising of 
the school-leaving age and the report of the Board of 
Education on the question. The problem of the older 
youth with a secondary or craft-trained education was 
one the trade must speedily settle for itself. Were 
those better-educated lads to be secured for the printing 
craft as the skilled workers of the future, or were they 
to be allowed to drift into other branches of industry ? 
If the printing trade needed them, as he thought it 
did, then it should not be beyond the wit of the 
important federations, representing both sides of the 
Joint Industrial Council, to devise the necessary adjust- 
ments in terms and conditions of apprenticeship which 
would enable those better educated and older lads to 
enter the industry. 


The Technical Committee of the Belgian Provident 
Fund for Victims of Occupational Diseases recently 
gave its opinion in favour of the inclusion of silicosis 
in the schedule of occupational diseases giving the 
right to compensation. The Committee stated that 
it was desirable that all cases of permanent incapacity 
for work caused by ailments of the respiratory organs 
and due to the absorption of industrial dusts should be 
compensated. The Committee is at present considering 
what industries and occupations should be added to the 
schedule of industries recognised as liable to give rise 
to an occupational disease compensable under the 
Act, the relative degree of risk in each of them, and 


what sum will be required to meet the new charges | 
| resulting from this extension of compensation. 


An arbitration award, issued by the Belgian Minister 
of Transport on February 29, provided for a 10 per cent. 
increase in seamen’s wage rates for three months, 
ending on May 31. In directing attention to the fact 
that the award was provisional, the Minister expressed 
the hope that permanent wage scales would be estab- 


The trade union movement stood for a | 
| reduction of working hours without any reduction in| 


Side by side with those | similar trend. 
developments man himself was reaching after higher 


[JuLy 17, 1936. 
The tables of employment and unemployment 
published by the International Labour Office at Geneva 
| show that in the second quarter of the current year, 
| registered unemployment again declined in a larg 


Joint | majority of countries as compared with the corres- 


ponding date in 1935. In these cases, the improvement 
has been continuous for three years. The only excep- 
>| tions are Bulgaria, France, the Netherlands, Roumania, 
Switzerland and Yugoslavia. Of these, Roumania and 
Switzerland also showed an increase three months 
ago, whereas the other countries mentioned registered a 
decrease at that time. On the other hand, in Denmark 
and the Irish Free State, where the number of unem- 
ployed had increased three months ago, it has now 
declined. 





| The statistics of employment, which are available 
| for only a limited number of countries, but which 
| include Luxemburg and South Africa where there are 
no unemployment figures, show for the most part a 
Employment has increased in all the 





countries concerned except the Netherlands and 
Switzerland. It should be added, however, that in 
some countries the situation is not quite clear. Thus, 


lin Austria, both the employment and unemployment 
figures are lower than a year ago and clearly these 
| two trends are inconsistent. In Bulgaria, France and 
Yugoslavia the employment and unemployment 
| figures are both higher than a year ago. While it is 
| possible that a small increase in employment may be 
| accompanied by a simultaneous increase in unemploy - 
| ment, as seems to be the case in France, for example, 
it is difficult to determine in the other two countries, in 
which employment shows an increase and unemploy- 
ment also shows a rise, what the real situation is. 


The Confederation of Trade Unions of the Metal and 
Kindred Industries—the Confederation is composed of 
Christian trade unions—at a congress in Paris adopted 
a resolution calling for the general adoption of collective 
contracts freely discussed and approved by the 
employers’ and workers’ organisations concerned, 
providing for the amicable regulation of conditions of 
work, wages, the 40-hour week, holidays with pay, 
| apprenticeship, &c., and based on the recognition of 
| unions established in accordance with the law. The 
| resolution also called for the appointment of freely- 
fend workshop delegates, and instructed the unions 





and branches to continue the application of the Con- 
federation’s programme with a view to bringing about 
humane conditions for workers in the metal industry, 
while confining themselves to the occupational field. 


| 
| ‘The strike movement in the Paris district was, in the 
opinion of the Confederation, the expression of the 
general discontent of the metal workers caused mainly 
| by unilateral measures taken by the employers, who 
for over fifteen years had refused to come to any 
agreement with the workers’ organisations. At the 
same time, noting that this movement, however 
spontaneous in appearance, was the result of a command 
which did not seem to have come from the responsible 
workers’ organisations, the Confederation warned the 
working class to be on its guard against methods which 
in other countries had led to serious consequences. 


Industrial and Labour Information states that the 
third plenary meeting of the Commission of Soviet 


week convention at Geneva, and it was declared that | lished by negotiation between the shipowners’ and | Control, a body attached to the Council of People’s 


the evil of unemployment had been intensified by the | 
methods of utilising improvements in machinery and 
technological developments. 
Green), who moved the resolution, said that the 
working class weicomed scientific improvements and 
developments, but not under capitalism, because that 
meant intensification of output and the exploitation of 
labour. 


Mr. W. R. Venning (Bristol), who seconded the 
resolution, stated that the National Union of Railway- 
men had always been a pioneer for a shorter working 
week. In 1932, it had been laid down as its definite 
policy that it stood for the principle of a six-hour day 
and a 36-hour week. It must not be understood that 
they had whittled down their programme, but for the 
purpose of coming into line with other bodies, especially 
the Trades Union Congress and the Labour Party, they 
now supporting the movement for the 40-hour 

If they were going to prevent unemployment in 
would have to take drastic steps to 
which railwaymen were working 





were 
wee k 
the future, they 
reduce the hours 
to-day 
| 
Mr. Marchbank, the general secretary, said that in 
1921 the number of railwaymen employed was 735,870. 
Last year it was 580,766 


reasons for this were amalgamations, which had to a | granted. 


agreement of 1932 remain in force. 


new agreement only fixes minimum wage rates, I notice 
with satisfaction that the representatives of the Ship- 
owners 
of applying the new rates in all good faith, and that no 
attempt is to be made to offset the increases in wages 
a reduction of 155,104. The | by cutting down the various extra allowances at present 


The weekly organ of the 


seamen’s organisations. 


| Commissars of the Soviet Union, recently adopted an 


International Labour Office at Geneva states that | Order laying down guiding principles to be observed in 


Mr. W. C. Loeber (Wood | an agreement has now been concluded after protracted | dealing 


negotiations, which provides that these provisional 
rates shall be maintained, both for officers and subor- 
dinate personnel, for a period of thirteen months from 
June 1, plus a 2} per cent. increase for sailors, firemen 
and trimmers, bringing the wages of these ratings up 
to the 1929 level. 


with complaints made by workers. The 
Order lays down that workers may not be dismissed or 
refused employment for reasons such as social origin, 
previous convictions, &c. It proposes the revision of 
penalties imposed on employees of Soviet administra- 
tive departments as the result of “ purges ”’ in the past, 
as at present such penalties have in most cases lost their 
significance. It also forbids any fresh measures of this 
sort without the special permission of the Commission 





The rates fixed by the new agreement vary with the 
cost of living, according to a sliding scale based on 
the Antwerp cost-of-living index number, a system 
similar, it may be noted, to that which prevails for 
public servants. According to this system an increase 
or decrease of 5 per cent. in wages corresponds to a 
rise or fall of 35 points in the cost-of-living index, | 
provided that it lasts for at least three months. Lastly, 
the various extra allowances instituted by the collective 
In a letter dated 
* Since the 


May 30, the Minister of Transport writes : 


Association have indicated their intention 





The shipowners, however, maintain their 


certain extent eliminated competition, rationalisation, | freedom of action with regard to certain bonuses 


and pooling arrangements. 


general depression in trade, 





There had been alse a| which must be regarded as purely in the nature of 
which seriously affected | gratuities.” i 





of Soviet Control. 


All communications of a confidential character 

slating to workers transferred from one establishment 
to another are in future to be forbidden. Disciplinary 
penalties must not be imposed without the person 
concerned being heard. Decisions prohibiting any 
given person from holding certain important posts or 
from working in a given district must not be taken 
without the approval of the highest authorities. The 
Office of Complaints and the delegates of the Commis- 
sion of Soviet Control must see that all complaints are 
dealt with by administrative departments, under- 
takings and trade unions. When a complaint is of 
general interest they must also convene meetings of 
workers, members of collective farms, &c., to discuss 
the results of the investigations made, enlisting the 
services of tried militants chosen from among the 
workers, members of collective farms, and specialised 
workers. 
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now superseded by one of 
greater capacity and techni- 
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cal superiority. The latter 
plant was officially opened 
on Monday, July 13, having 
been constructed and _ in- 
stalled by the same firm. 











Huddersfield. 


Original Vertical Shaft Plurct 
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REFUSE-DISPOSAL PLANT AT 
HUDDERSFIELD. 


MunIcrPaL engineering possesses problems peculiar 
io itself inasmuch as the operations involved periodi- 
illy undergo a change of seale, due to the inevitable 
«\pansion of the city or town concerned. 
problem is in connection with the disposal of house- 
refuse, and may be illustrated by the growth of the 
refuse-eollecting system in the County Borough of 
In the year 1921, when the Corporation 
tirst introduced the provision of free standard bins to 
ill households, there were 5,000 ashpits in the locality, 
nd about 7,200 private bins. 
‘4,300 of the standard bins in use. 
iture postulates a corresponding enlargement of the 
plant for disposing of the refuse. 
Huddersfield has always shown a very progressive 
pirit having, some six years ago, installed an incinera- 
ting plant of undoubted efficiency and economy. An 
llustrated account of this plant, which was installed 
Woodall-Duckham 
nd Oven Construction 
Victoria-street, 


Messrs. The 


t-150, 





Kiln ~ 


























In order to arrive at an 
understanding of the reasons 
for a departure from, rather 
than an extension of, the 


oo 


brief review of that plant 
may fittingly be made. The 
plant consists of eight 
Woodall-Duckham vertical 
shaft cells arranged in four 
units, each unit consisting 
of two cells and a water- 
tube boiler, the steam gen- 
erated by the combustion 
of the refuse being delivered 
to the adjoining Corporation 
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At present there are 
An increase of this 


In this matter, 





power station. Some per- 
formance figures were given 
in ENGINEERING, vol. cxxxii, 
page 132 (1931), and these 
may be supplemented by the 
following more recent data. 
In the four years between 
April 1, 1930, to March 31, 
1934, the average annual 
amount of refuse burnt was 
25,300 tons. The average 
annual output of steam was 
approximately 119,500,000 
Ib., the actual quantity of 
steam produced per lb. 

. of refuse burned being 2-1 

N lb., the pressure being 
ie 200 Ib. per square inch and 

7, the temperature 590 deg. F. 
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IIIIIIIIIHZZ“ZZ}( ter products were about 


460 lb. of clinker and about 
35 Ib. of metals per ton of refuse. In view of these 
satisfactory results, it may be asked why this 
plant was not extended to cope with the increased 
quantity of refuse resulting from the enlargement of 
the Borough in the early part of 1933. This extension 
was contemplated, but while the scheme was still 
under discussion, Messrs. Woodall-Duckham invited 
the attention of Mr. H. Neaverson, Superintendent of 
the Transport and Cleansing Department of the 
Huddersfield Corporation, to the Volund system, 
which the firm considered to possess definite advant- 
ages over other methods of refuse disposal. Mr. 
Neaverson, after a personal inspection of a commercial 
steam-raising plant operating in Gjentofte, a suburb 
of Copenhagen, made a confirmatory report to the 
responsible department, with the result that a sub- 
committee of the Council was appointed to consider 
the question. Visits of this sub-committee to the 
Gjentofte plant and other destructor systems deter- 
mined the adoption of the new system and, the decision 
having been confirmed by the Council, work was com- 
menced in January, 1934. The plant was completed 
in April, 1935, so that it has been in full operation for 
a year prior to Monday’s official opening ceremony. 


original successful plant, a | 
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| The factors influencing the decision are briefly as 
| follows. The new plant is of sufficient capacity to 
| deal with the refuse for many years to come except 
| that a small portion during the winter peak months 
| might have to be dealt with by the temporary use of one 
| unit of the vertical shaft plant. This plant is, of course, 
| still in an efficient condition, and can be used as a 
| standby for periods of boiler cleaning and repairs. The 
| capital cost and space occupied are both lower per 
junit of the new plant, as against the unit of the old 
| plant, taking into consideration the difference in capa- 
| city, while there are savings in the total cost of collection 
|and disposal. Added to this, the refuse is completely 
| shielded from the time it is dumped into the collecting 
|earts to its incineration, a contrast with the old 
|method, in which the refuse is stored in pits and 
| handled by grabs and open-belt conveyors. Further, 
|the new method enables continuous operation to be 
| effected as against the intermittent charging of the 
| vertical shafts, and combustion is more precisely 
| controllable. 

| Dealing with the plant itself, which is illustrated by 
| Figs. 1 to 8, on this page, and on pages 62 and 63, 
|a beginning may well be made with the collecting 
| System. One of the carts is shown in Fig. 3. It 
| consists of three detachable containers, each of 3-75 
}cub. yd. capacity, mounted on a trailer chassis, the 
| front wheels of which are folded out of the way when the 
vehicle is on the road, the weight then being taken by 
the towing tractor. The refuse is completely covered 
|in during collection and transport, the necks of the 
containers being designed to prevent the dispersal of 
dust while the bins are being discharged. This 
method has been proved to be rapid as collection 
in an open cart and to involve less manual effort 
on the part of the collector, while it is distinctly 
preferably on hygienic grounds. This particular 
container system was originated and developed by 
the Transport and Cleansing Department. The 
vehicles, when fully loaded, are run into the section 
of the works shown in Fig. 4. Here the containers 
are lifted from the chassis, leaving this free for loading 
up empty containers. The full containers are next 
either conveyed directly from the chassis to the 
top of the building for immediate discharge into 
the incinerator plant, or are transferred to bogies 
for storage until required, this usually forming the 
supply for the night-shift working of the incinerator. 
A container being lowered on to a bogie is shown in the 
middle of the illustration with a loaded vehicle in the 
*background. The latter, however, is one of the two- 
container type originally used, but now being discarded 
for the three-container type, the employment of which 
should bring about a considerable reduction in vehicle 
miles. : 

The containers are lifted to the top of the building 
by a telpher, and are deposited by it into the close- 
fitting receiving hopper seen in Fig. 5. The doors 
which form the bottom of the container are then opened 
by the operating gear seen to the left, and the contents 
fall, without exposure or dust, on to a shaking feeder 
below the hopper. This feeder passes the refuse over 
a magnetic separator which extracts all the contents 
of a ferrous nature, and delivers them through a chute 
to a mechanical baling press situated at the ground 
level. The refuse, after passing through the separator, 
is then picked up by belt conveyors and delivered to 
the incinerator or, if required, to the old plant. The 
separator and conveyor belts are wholly enclosed. In 
considering the incinerator plant, it should be noted 
that it is not practicable, within the limits of this 
account, to give details of the whole plant, and accord- 
ingly the drawing reproduced in Fig. 1 has been 
selected as showing most clearly the principles of 
construction rather than the actual lay-out. This 
differs essentially in that the plant is not arranged in 
line, as shown in Fig. 1, but is disposed as indicated 
in Fig. 2, in order to economise space. Comparisons 
of the two drawings will make clear the actual relative 
positions of the various parts, while the nature of 
some of the constructional details can be seen in the 
photographs of the actual plant reproduced in Figs. 6 
to 8. It should be here mentioned that the new 
plant is housed in the same building as the old one, 
the original building having been extended to receive it. 
Referring to Fig. 1, it will be seen that the incinera- 
tor proper consists of three distinct parts having 
different functions. The refuse is fed from the con- 
veyor belts into the vertical chute at the extreme left, 
and falls on to a drying hearth situated at the end 
of the chamber in which ignition takes place. The 
drying grate is of the inclined step type, the steps 
being oscillated so as to move the refuse forward at a 
steady rate. This rate can be varied as required. 
Very little combustion occurs at this point, the damp 
refuse being dried by radiation from the burning 
material on the ignition grate below and to the right of 
the drying hearth. At the same time, any gases 
evolved are picked up by a portion of the gases of 
combustion deus the ignition grate and traverse the 





by-pass flue to the boiler combustion chamber, The 
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velocity of the gases through this flue is sufficiently 
high to prevent the deposition of any dust in it. The 
partly-dried refuse on discharge from the drying-hearth 
falls on to the inclined ignition grate, alternate firebars 


of which are mechanically rocked at an appropriate | 


speed to give proper combustion and forward movement. 


The grate is divided underneath into separate compart- | 


ments with interposed dampers, the air for combus- 
tion being delivered into the compartments and the 
flow being regulated by the dampers, so that correct 
combustion conditions can be obtained over the whole 
area of the grate. The air is delivered by a blower, 
and is passed through channels in the walls of the 
furnace, so that it reaches the refuse in a preheated 
condition. The bottoms of the air compartments are 
formed into hoppers to receive any dust passing 
through the firebars. 

The refuse is only partly consumed on the ignition 
grate, and is propelled in a burning condition into an 
inclined kiln, with a refractory lining, which is con- 
tinuously rotated at a speed suitable to the rate of 
refuse feed. The refuse is thus traversed by a cas 
cading motion right through the kiln, the constant 
turning over of the material in the stream of hot gases 
from the ignition grate exposing fresh surfaces and 
ensuring complete combustion. The resulting clinker, 
in which the percentage of unburnt carbon is very 
low, is discharged slowly and evenly from the end of 
the kiln into a hopper from which it is removed by a 
rotating extractor. Both ends of the kiln are fitted 
with flexible protected sealing rings which effectually 
prevent either the infiltration of cold air into the kiln 
or the escape of dust from it. The unit is shown in Fig. 6, 
at the top left portion of which the drying hearth 
chamber is seen. Below it is the ignition grate 
chamber, identified by the curved air supply pipe, and, 
towards the right, the upper part of the rotary kiln and 
the by-pass flue above it can be made out. In Fig. 7 is 
shown the clinker discharge chamber, with the clinker 
skip being removed. The discharging gear as well as the 


refuse feeding gear are provided with sealing devices | 


to protect the incinerator from the entry of cold air. 

The combined hot gases from the rotary kiln and 
the by-pass flue are drawn through the boiler by an 
induced draught fan. The boiler actually fitted differs 
somewhat from that shown in the diagrammatic view 
of Fig. 1. It is of the vertical four-drum type made 
by Messrs. John Thompson (Wolverhampton), Limited, 
Wolverhampton, and is provided with a superheater. 
Steam is generated at a pressure of 200 lb. per square 
inch and a final temperature of 600 deg. F. The main 
steam pipe is connected to a main which runs along 
the front of the building and is thence carried across 
a road on an overhead gantry to the electricity generat- 
ing station. The combustion chamber interposed 
between the rotary kiln and the boiler, and also the 
boiler chamber itself, are provided with hoppers to 
intercept dust carried in the gases. This dust is re- 
moved by the apparatus seen in Fig. 8, which is a view 
beneath the boiler setting. The hopper doors are 
arranged to engage with a telescopic chute carried on 
the covered skips into which the dust is discharged, 
the connection being sufficiently tight to prevent the 
escape of light flocoulent dust during the operation. 
Dust arresting devices are also provided on the induced- 
draught fan. 

The operation of the incinerator plant is controlled 
from a platform at the side of the ignition-grate chamber, 
an illuminated instrument panel indicates and records 
the CO, content in the gases, the furnace temperatures 
at the ignition grate and in the flue leading to the 
boiler, and the pressure of the air supply. As regards 
performance, an independent test of 96 hours’ duration 
made by Mr. H. A. Bennie Gray, M.1I.Mech.E., shows 
very satisfactory results. The calorific value of the 
refuse as loaded, that is, with the metals separated and 
having a moisture content of 24-5 per cent., was 
4,664 B.Th.U. per pound. The temperature of the 
gases at the inlet of the induced-draught fan was 
377 deg. F. and the CO, content at the same point was 
11-0 per cent. The boiler pressure averaged 200 |b. 
per square inch and the steam temperature averaged 
591 deg. F. The resulting evaporation from and at 
212 deg. F. was 3°19 lb. of steam per pound of refuse 
burnt. This figure considerably exceeded the guaranteed 
evaporative rate of 2-9 lb., and when compared with the 
2-1 1b. from the verticai-shaft plant, referred to above, 
indicates that the new plant is distinctly more efficient 
as regards thermal efficiency quite apart from the 
other advantages enumerated. It may be here 
noted that Messrs. The Woodall-Duckham Vertical Re- 
tort and Oven Construction Company (1920), Limited, 
are the licensees for this type of inclined rotary refuse 
destructor in the British Empire and in certain other 
countries, the system being operated under the Volund 
patents 








Dirse.-Enernep Rau Cars ror LonpDON TRANSPORT. 
The London Passenger Transport Board has just | 
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stations on the Metropolitan line. These rail cars, which | 70 passengers, and will be fitted with air-operated doors 
will be similar to the type now used by the Great Western | and other safety devices. The maximum speed of the 
Railway, will be the first to be put into service by the | cars will be 65 miles per hour. The provision of electro 


placed an order for two A.E.C, Diesel rail cars, which | Board. Each car, driven by two 130-h.p., six-cylinder oil | pneumatic controls will allow two, or more, cars to be 


will run between Chesham and Chalfont and Latimer | engines, will have an overall length of 62 ft., will seat! driven together as one train. 
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|'THE LATE MR. E. I. SHADBOLT. 


WE note with regret the death of Mr. Ernest Ifill 
Shadbolt, which occurred at his home, Dark Field, 
Worcester Park, Surrey, on June 16. Mr. Shadbolt, 
who was a former Director of Railway Construction 
to the Government of India, was the son of the late 
Mr. George Shadbolt and was born on July 15, 1851. 
He was educated privately and entered the Royal 
Indian Engineering College, Cooper’s Hill, when that 
establishment was first opened in 1871. In his first 
year he gained a prize in Hindustani, and, passing out 
in July, 1874, in a good position, was appointed to the 
Indian Public Works Department as assistant engineer, 
second grade. The whole of his subsequent career in 
India was devoted to railway-construction work and 
in after years he was responsible for the building of a 
number of large bridges. From 1874 until 1883, Mr. 
Shadbolt was engaged on work connected with the 
building of the Indore, Dhond-Manmad and Bhopal 
State Railways. Promoted to the rank of executive 
engineer in 1883, he spent the succeeding 10 years on 
the construction of the Sind-Peshin, Kathiawar and 
East Coast State Railways. From 1893 to 1895 he 
was engaged as Engineer-in-Chief of the Bezwada- 
Madras, Madura-Pamban and Tinnevelly-Quilon rail- 
way surveys, and on completion of this work, was placed 
in charge of the Indus Bridge works, on the Kotri- 
Rohri Railway, and later undertook the construction of 
the Shadipalli-Balotra Railway, involving the con- 
struction of several large bridges. In 1902, he was 
appointed senior Inspector of Railways and Railway 
Secretary to the Government of Madras, a position 
which he relinquished in 1904 on appointment to that 
of Director of Railway Construction to the Government 
of India. Mr. Shadbolt retired from the Indian Railway 
Service in July, 1906, and the last 30 years of his long 
life were spent mainly in gardening and arboriculture. 
He was, we believe, the oldest surviving member, but 
one, of the Cooper’s Hill Engineering Society. 








THE LATE MR. G. G. EXTON. 


WE regret to record the death of Mr. Georgé Gaskell 
Exton, which occurred at Welwyn Garden City on 
June 18. Mr. Exton, who was 80 years of age, was for 
many years manager of Messrs, Chubb and Son’s Lock 
and Safe Company, Limited, Queen Victoria-street, 
London, E.C.4. He served an apprenticeship of four 
years, from 1871 to 1875, in the works and drawing 
office of Messrs. Metal Tube Company, Limited, Euston- 
road, London, N.W., receiving a thorough training in 
the design and construction of machinery used in the 
manufacture of metal tubing. On completing his 
apprenticeship, he remained on the staff of Messrs. 
Metal Tube Company for a further two years, as 
assistant to the managing engineer of the firm, his work 
consisting mainly in helping in designing and erecting 
tube-making machinery. In 1877 he entered into part- 
nership with his former chief, the managing engineer, 
and with others, founded the firm of Messrs. Exton 
and Company, engineers, contractors, and manu- 
facturers of steel pipes and fittings for gas and water 
mains, Westminster Works, Page-street, S.W. These 
works were subsequently removed to larger premises 
at Chippenham, where they were laid out under Mr. 
Exton’s sole supervision, and several considerable 
contracts for gas and water companies were carried 
out under his superintendence. He severed his con- 
nection with this firm in the autumn of 1884 upon 
accepting the position of engineer to Messrs. Chubb and 
Son’s Lock and Safe Company, Limited. Mr. Exton 
was subsequently made manager of the firm, a position 
he continued to hold for many years. He was elected 
a member of the Institution of Mechanical Engineers 
in 1890. 








THE LATE MR. F. MERRICKS, 
C.B.E. 


Mr. Frank Merricks, whose death, we regret 
to have to record, took place at his home in Kensington 
on June 8, was well known as a consulting mining 
engineer. The son of the late Mr. James Merricks, of 
Bodiam, Sussex, he was born on March 11, 1866, and 
was educated privately. Entering the Royal School 
of Mines, London, in 1884, he passed out in 1886, 
having been awarded the associateship of the School 
(A.R.S.M.), and in the following year became metal- 
lurgical engineer to the West Cumberland Iron and 
Steel Company, Limited, Workington. In 1889 
he was for a short time in charge of the Changoa Mine 
in Spain and then became engineer to the Morgan Gold 
Mining Company, Limited, and carried out a special 
survey of the Clogan Mine, North Wales, for Messrs. 
The Exploration Company, Limited. In 1890 he was 
appointed manager of the Dumra Gold Mining Company, 
Limited, Chota Nagpur, India, but after occupying this 
| position for some two years returned home to become 
| partner in the firm of Messrs, Edward Riley and 
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Company, consulting mining engineers, 


square, London, E.C. 


Finsbury 
During the succeeding seven 
years, Mr, Merricks reported on mines in Great Britain, 





ENGINEERING. 
CONTRACTS. 


Messrs. Vokes, Limirep, 95-105, Lower Richmond- 
road, Putney, London, 8.W.15, have secured an order 


Spain, France, Corsica, Hungary, Australia, New | from the Air Ministry for a number of their new air 
Zealand, British Columbia, Siberia and India. He| filters for aero engines. The filters, which have been 


made a special investigation and report for the Bank 
of New Zealard Estates Company on the iron-ore 
deposits of New Zealand and on the advisability of 
establishing iron and steel works in that Dominion. 
In 1899, Mr. Merricks commenced a practice as civil 
and mining engineer, on his own account, at Great Win- 
chester-street, London, E.C. Among other activities 
he undertook the general management of the Chuqui- 
tambo Gold Mines, Limited, Peru, which involved the 
personal direction of the mining operations, and the 
design and erection of a 40-stamp mill and other plant 
and equipment, at an altitude of 12,000 ft. above sea 
level, In 1903, he took Mr. G. Allen Crane into partner 
ship, with whom he practised under the style of Messrs. 
Merricks, Crane and Company until 1920, when the 
partnership was dissolved. In 1907, Mr. Merricks was 
specially commissioned to reorganise the work, machi- 
nery and plant of Messrs. El Callao General Gold 
Mining Company, Limited, Venezuela, and in the 
following year he made an exhaustive report on the 
iron-ore mines and plant of Bell Island, Newfoundland, 
for the Dominion Iron and Steel Company. In 1912 
he prepared a similar report on the iron-ore properties 
of Messrs. Stern Brothers in Middle-East Canada. 
On the outbreak of the European war, Mr. Merricks 
was appointed agent for the War Office on the erection 
of hutment camps at Colchester and Ipswich. In 1915 
he became honorary mining engineer, Iron and Steel 
Production Department, Ministry of Munitions, and 
for the succeeding four years was in charge of iron-ore 
and limestone production and development in Great 
Britain. For his services he was awarded the C.B.E. 
in 1920. From 1920 until 1926 he was a member of the 
Geological Survey Board, and in 1921 was appointed 
a member of the Advisory Committee of the Mines 
Department on Metalliferous Mining. From 1926 
till 1932 he served on the Board of Advisers in mining 
of the University of London, and, in 1932, was appointed 
chairman of the committee called together by the 
Imperial College to review the courses on mining 
engineering at the Royal School of Mines. Mr, 
Merricks became an associate member of the Institution 
of Civil Engineers on December 6, 1898, and was elected 
member on April 4, 1922. He was for many years a 
Fellow of the Geological Society and a member of the 
Institution of Mining and Metallurgy, and served as 
president of the latter body in 1920-21. He was also 
president of the British Section of the Société des 
Ingénieurs Civils de France from 1927 until 1929. 








PERSONAL. 


Messrs. Marconi’s Wirevess TeLeerarn Company, 
Limrrep, and Messras. E. K. Cote Limrrep have decided 
to form a jointly-owned company to be called Mrssrs. 
Marconi-Exco Instruments, Limrrep, Electra House, 
Victoria-embankment, London, W.C.2. The main object 
of the new company will be to continue the activities of 
both companies in the fields of measuring instruments, 
diathermy, and electro-medical apparatus 

Messrs. Tue Brrrish MANNESMANN TuBE CoMPANY, 
Limrrep, has changed its name and will, from now 
onwards, trade under the name of Messrs. THe NEwPorT 
snp South Waves Tuse Company, Limrrep, Newport, 
Mon. We are informed that the change of name merely 
reflects that the Company is now entirely under British 
control and that there will be no alteration in the range of 
products hitherto manufactured at Newport and Swansea 

Messrs. Grorae Anous AnD Company, Lrurrep, have 
begun production, at new works at St. Peters, Newcastle 
upon-Tyne, of improved oil seals for protecting bearings 
of all kinds by preventing oil leakage. 

Messrs. Wituiam Jacks AND Company, Winchester 
House, Old Broad-street, London, E.C.2, have undertaken 
the sales agency, for Europe and the East, of Messrs 


Chromium Mining and Smelting Corporation, Limited, | 


Hamilton, Ontario, Canada, makers of high grade ferro 
silicum ferro-chromium and silico-manganese. 

Mr. H. C. Many, Ordnance Department, Watertown 
Arsenal, United States, has been awarded the Charles B 
Dudley Medal for 1936 of the American Society for 
resting Materials, 260, South Broad-street, Philadelphia. 

Messrs. Meracecrric Furnaces Limirep, Cornwall 
Road, Smethwick, Birmingham, constitute the name and 
widress of a company formed for the purpose of manu- 
acturing and marketing electric furnaces for heat 
treatment and melting. The company has also taken 


over the “ Zontrol”’ range of electric heat-treatment 
furnaces and the “ Zontrol ’ industrial pyrometers, 


controllers, and other scientific instruments. 

lux Berrish Broapcastine Corporation, Broad 
casting House, Portland-place, London, W.1, has acquired 
for office purposes the premises of Messrs. Bovis, Limited, 
in High-street, Marylebone, London, W.1. 








GENERATION oF ELxscrrictry In Great Britain 
During the first six months of 1936 the electricity gener 
ated by authorised undertakings in Great Britain totalled 


9.891 million units, as compared with 8,503 million units | Dudley, M.C., a member of the Council], has been nomina- | bitumen to absorb the noise from 
in the first half of 1935 





subjected to tests at the Air Ministry's Experimental 
Station at Farnborough, Hants, have been designed to 
prevent sand and dust clogging up engines in aircraft 
serving in desert stations, and are being sent for trials 
to certain squadrons of the Royal Air Force. 

Messrs. VICKERS-ARMSTRONGS, LimiIreD, Barrow-in- 
Furness, have received an order from Messrs. James 
Fisher and Sons, Limited, for a single-screw cargo motor- 
ship, specially designed for the carriage of machinery 
and similar cargoes. The principal dimensions of the 
vessel are 180 ft., by 30 ft., by 13ft.8in. The propelling 
machinery comprises a Polar Diesel engine of British 
manufacture developing 500 b.h.p. at 220 r.p.m. 

Messrs. INTERNATIONAL ComBusTion, Limrrep, Ald- 
wych House, Aldwych, London, W.C.2, have secured an 
order for a Lopulco tri-drum boiler from the China Light 
and Power Company, Limited, Hong-Kong. This will 
have a normal evaporation of 120,000 lb., a maximum 
evaporation of 150,000 lb., a working pressure of 400 Ib 
per 8q. in., a steam temperature of 700 deg. F., and 
a total heating surface of 17,900 sq. ft. The boiler 
will be fired by a twin ‘“‘ LL” stoker. An order has also 
been received for skip-winding and coal-handling equip- 
ment for Bickershaw Collieries, Limited. This comprises 
a colliery head-frame structure, complete with air casing, 
feeder-belt house and pulleys, and four main belt con- 
veyors complete with electric equipment, interlocking 
gear, and gantries. 

Messrs. Cowans, SHELDON AND Company, LIMITED, 
Carlisle, have secured an order from the London and 
North Eastern Railway Company for a new turntable 
to be installed at Norwich Thorpe. This will have a 
diameter of 70 ft. and will be capable of turning the 
largest locomotives in service 

Messrs. THe Marconi INTERNATIONAL MARINE Com- 
MUNICATION Company, Limrrep, Electric House, Vic- 
toria-embankment, London, W.C.2, have supplied the 
}-kW wireless-telegraph installation, }-kW emergency 
set, receiver covering all the commercial wave ranges, 
and direction-finder equipment for Messrs. Bullard, King 
and Company’s new passenger and cargo ship Umtali. 

Messrs. H. Lees anp Company, Limrrep, Glasgow, 
have received a contract from the London and North 
Eastern Railway Company for the electrification of the 
new coaling plant to be installed at Colwick Locomotive 
Depot, Nottingham. 








BOOKS RECEIVED. 


Television Reception. Construction and Operation of a 
Cathode Ray Tube Receiver for the Reception of Ulétra- 
Short Wave Television Broadcasting. By MANFRED 
VON ARDENNE. Translated by 0.8. Puckie. London : 
Chapman and Hall, Limited. [Price 10s. 6d. net.] 

Department of Overseas Trade. No. 640. Economic 
Conditions in Switzerland, March, 1936. Report. By 
H. L. Sercnert. London: H.M. Stationery Office. 
[Price ls. 3d. net.) 





Canada. Department of the Interior. Dominion Water 
Power and Hydrometric Bureau. Water Resources 
Paper No, 70. Surface Water Supply of Canada. 


St. Lawrence and Southern Hudson Bay Drainage. 
Ontario and Quebec. Climatic Years 1929-30 and 
1930-31. Ottawa: Director of the Dominion Water 
Power and Hydrometric Bureau, Department of the 
Interior. 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1675. Graphical Method of 
Calculating Performance of Airscrew. By C. N. H. 
Lock. [Price 2s. net.] No. 1677. Flight Tests on 
an Atlas Fitted with Autoslots Having Various Link 
irrangements. By W.G. JenNtinNGs. [Price 9d. net.] 
No. 1695. Effect of Static Pressure Along the Axis of 
an Open Jet Tunnel of (a) Nozzle Flare, and (b) A Ring 
in the Collector, By F. B. Braprietp and G. F. 


Mipwoop. [Price 6d. net.) London: H.M. Stationery 
Office. 
Canada, Department of Mines. Mines Branch. Division 





of Fuels and Fuel Testing. No. 762. Coal Friability 
| Teste. A Comparative Study of Methods for Deter- 
mining the Friability of Coal and Suggestions for 
Tumbler and Drop Shatter Test Methods. By R. E. 
Gumore, J. H. H. Nicnortss and G. P. Connext. 


Ottawa: Department of Mines, Mines Branch. [Price 
| 25 cents.) 

| Small Two-Stroke Aero Engines. By C. F. Caunrer. 
| London: Sir Isaac Pitman and Sons, Limited. [Price 


6s. net.) 

Stahl Uberall. No. 2. Luftschutz durch Stahl. Eine 
Untersuchung @ber die Anwendung von Stahl im 
bautechnischen Luftschutz. By Dr.-Inc. Hans Scuosz- 
BERGER. Diiseldorf-Stahlhof: Beratungsstelle fiir 
Stahlverwendung. 

| Department of Scientific and Industrial Research. Forest 

| Products Research. The Principal Rots of English 
Oak. By K. Sr. G. Canrwricut and W. P. K. Finpiay. 

London: H.M. Stationery Office. [Price 2s. net.] 

| 

| 








Steet Instrrvure.—The Council of 
| the [ron and Steel Institute announce that Mr. Alfred 
| Hutchinson, M.A., B.Se., vice-president, has been 
| nominated president of the Institute, to take office in 


Tae Iron AND 


[JULY 17, 1930. 


TENDERS. 


| We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are furnished. Details may be obtained on application 
to the Department at the above address, and quoting 
the reference number given in each case. 

Coal-Pulverising Unit, with all equipment for firing tw. 
furnaces at the Bloemfontein Workshops, South Africa: 
Railways and Harbours, Johannesburg; August 3 
(T. 30,464.) 


Travelling Screen, with motor and accessories. Kan! 
Water Board, Johannesburg; September 4. (T.) 
30,465.) 


Steelwork for overhead gantry at Table Bay Harbou: 
South African Railways and Harbours, Johannesbury 
September 7. (T.Y. 30,466.) 

Pressed-Steel Tanks, two of 20,000 gallons and one 0! 
42,000 gallons capacity, complete with stands and fi 
tings ; and one tank stand 32 ft. high with ladder. Sout! 
African Railways and Harbours, Johannesburg ; Augu-' 
24. (T. 30,469.) 

Steel Angles, Sections and Plates, for the construction 
of guards’ vans and cattle wagons. South African 
Railways and Harbours, Johannesburg; August ( 
(T. 30,479.) 

Brass Piping and Sheets and Copper Sheets. 
African Railways and Harbours, Johannesburg ; August 
24. (T. 30,482.) 

Seamless Copper Pipes, ranging from fy in. to 7 in 
outside diameter, for locomotives. South African Rail- 
ways and Harbours, Johannesburg; August 24. (' 
30,483.) 

Refrigerating Plant and fittings for the Springs polic: 


Sout! 


mortuary. Union Tender and Supplies Board, Pretoria 
August 7. (T.Y. 30,484.) 

Brake and Clutch Linings for road vehicles. South 
African Railways and Harbours, Johannesburg ; August 


17. (T. 30,502.) 

Round Copper Bars:for firebox stays, in 12-in. lengths. 
South African Railways and Harbours, Johannesburg ; 
August 31. (T. 30,503.) 3 

Ragging Press, double-ended, 300-ton. Indian Stores 
Department, Simla; September 1. (T.Y. 30,488.) 

Transformers, four, single-phase, 1,667 kVA. 
Works Department, Wellington, N.Z. ; 
(T.Y. 30,511.) 


Public 


October 27 








LAUNCHES AND TRIAL TRIPS. 


“Santa Joana.”—Twin-screw motor trawler; four- 
stroke, single-acting Giildner Diesel engines. Launcli, 
June 23. Main dimensions, 208 ft. 4 in., by 34 ft. 9 in., 
by 19 ft. 4 in. Built by Messrs. Nakskov Shipyar« 
Limited, Nakskov, Denmark, for Messrs. Empreza «: 
Pesca de Aveiro, Aveiro, Portugal. 

“ AaALBoRGHUS.”’—Single-screw passenger motorship 
for service on the Copenhagen-Aalborg route; two 
stroke, nine-cylinder Burmeister and Wain Diesel engine 
Trial trip, June 25. Main dimensions, 293 ft. 7 in., by 
42 ft. 2 in., by 17 ft. 5 in. Built by Messrs. Nakskov 
Shipyard, Limited, Nakskov, Denmark, for Messrs 
United Steamship Company. 

“ MELBOURNE Srar.”—Twin-screw cargo motorship ; 
single-acting, two-stroke, ten-cylinder Sulzer airless- 
injection Diesel engines. Launch, July 7. Main 
dimensions, 522 ft. 5 in., by 70 ft., by 43 ft. 4 im. Built 
by Messrs. Cammell Laird and Company, Limited, 
Birkenhead, to the order of Messrs. The Blue Star Line, 
Limited, London. 

“ Kine Sour.”"—Single-screw steam trawler for fishing 
in the northern waters of Iceland, Bear Island, and the 
White Sea triple-expansion engine fitted by Messrs 
Amos and Smith, Limited, Hull. Launch, July 7 
Main dimensions, 165 ft., by 27 ft. 6 in., by 15 ft. Built 
by Messrs. Cochrane and Sons, Limited, Ouse Ship- 
building Yard, Selby, for Messrs. The Rinovia Steam 
Fishing Company, Limited, Grimsby. 

‘“* Kaurt.’’—Single-screw motorship for coastal trade 
single-acting, two-cycle, crosshead-type, four-cylinder 
Stephen-Sulzer Diesel engine. Launch, July 7. Main 
dimensions, 296 ft., by 44 ft., by 21 ft. 6in. Built by Messrs. 
Alexander Stephen and Sons, Limited, Linthouse, Glas 
gow, S.W.1, for Messrs. Union Steam Ship Company, «! 
New Zealand, Limited, Wellington, N.Z. 








Tue InstirvTion or Execrrican EnGIneers.-—!!i 
result of the ballot to fill the vacancies occurring on th 
Council of the Institution of Electrical Engineers. 0" 
September 30, shows that Mr. H. T. Young has been 
elected President, Mr. Johnstone Wright vice-presiden' 
and Mr. F. W. Crawter honorary treasurer. 

Tue PREVENTION OF NOISE AND VIBRATION 
Messrs. The Francois Cementation Company, Limit. 
Bentley Works, Doncaster, have opened a new depa'' 
ment for dealing with problems of noise and vibrat 
in buildings, workshops, factories, &c. They he 
recently issued an interesting and well-written pamp) 
in which the methods they employ are described, an‘ 
some of which may be enumerated as follows: They co 
prise elastic rubber mats specially impregnated to g1\' 
a long life ; Elascor plates, consisting of raw-cork strips 
fitted together and held in a metal frame; Vibrex 
plates, comprising pressed sponge-cork sheets, a!s° 





May, 1937, on the retirement of the present president, 
Sir Harold Carpenter, F.R.S., and that the Earl of 


ted president to take office in May, 1938, 


pressed-cork Prescor plates; spring insulators ; Ferme'® 
plates, of layers of corrugated paper impregnated w'' 
walls in lar 
buildings, &c. 
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JULY 17, 1936.| 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—Disappointing conditions 
have characterised the Welsh steam coal market during 
the past week. Demand from all the principal overseas 
trades remained at a low ebb and only a scant interest 
was displayed in any grade of coal. Seasonal influences 
kept new business in check and only slight improvement 
can be expected for some weeks at least. Colliery 
salesmen found it impossible to arrange sufficient business 
to enable the pits to increase productions and employ- 
ment was again poor. The coal shipment position at 
the docks, always a reliable barometer of the South Wales 
coal trade, has, throughout the past week, displayed 
marked easiness and at Cardiff and Barry less than half 
the available coal-loading berths were occupied each 
day. The western ports of Swansea and Port Talbot, 
however, were better employed, due to the seasonal 
trade with Canada. Newport was fairly well employed. 
Inquiry on contract account was again negligible, and 
the market was bare of orders of any size. Demand 
for large coals continued restricted and heavy colliery 
stocks of these classes showed no reduction, despite 
curtailed productions. Supplies were freely offered at 
the scheduled minimum prices. The position of cobbles 
was also unimproved and weak prices ruled. The only 
bright feature was the sustained strength of the washed 
small and sized grades, and exporters continued to 
experience difficulty in obtaining deliveries for early 
shipment. Consequently high prices were well upheld. 
Dry nuts, peas and beans were not too plentifully available 
and commanded firm prices, while the ordinary small 
classes, though not so active as of late, were still in demand 
and steady. Throughs remained fairly well placed 
while cokes were buoyant. Patent fuel came in for a 
fair demand although, due to the shortage of small 
coals, works found it difficult to maintain production. 
Pitwood was quiet but stationary at recent advanced 
prices. 

The Iron and Steel Trade.—The iron and steel and 
allied trades of South Wales and Monmouthshire main- 
tained good activity and demand generally was sus- 
tained. Outputs showed little variation and with 
productions well sold for some time ahead prospects 
appear favourable. 








NOTES FROM THE NORTH. 


Griascow, Wednesday. 


Scottish Steel Trade.—There is no falling-off in the 
demand for steel materials and with the works in the 
Glasgow area closing down this week for the annual 
Fair Holidays the pressure for deliveries is perhaps 
greater than ever. The amount of work on hand does not 
justify a stoppage at the present time, but plant must be 
overhauled, inventories taken, and the men given a 
holiday after their strenuous exertions of the past half- 
year. The rest will be welcomed by all, particularly as 
the outlook for the second half of the year means full 
running of plant. Specifications are plentiful for ship- 
yard materials as well as for structural materials, and 
although fresh orders are not quite so numerous at the 
moment, that is looked upon as only a temporary state. 
In the black-steel sheet trade the position is unchanged 
and the home demand is still very heavy with the export 
side of the business a shade better. Prices are steady and 
the following are the current quotations: Boiler plates, 
9. 17s. 6d. per ton; ships’ plates, 91. 7s. 6d. per ton ; 
sections, 91. per ton; medium plates, 91. 15s. per ton ; 
black-steel sheets, 24 gauge, in minimum 4-ton lots, 
lll. 10s. per ton; and galvanised corrugated sheets, 
24 gauge, in minimum 4-ton lots, 131. 10s. per ton, all 
delivered at Glasgow stations. 


Valleable-Iron Trade.—In the malleable-iron trade 
of the West of Scotland fairly satisfactory conditions 
prevail and the pre-holiday demand has kept plant well 
employed. The re-rollers of steel bars have been turning 
out quite a lot of material of late and the output for the 
immediate future is well booked. The general inquiry 


iS very encouraging. Prices are steady and are as 
follows: Crown bars, 10l. 2s. 6d. per ton for home 


delivery, and 91. 5s. per ton for export: and re-rolled 
steel bars, 9/. 7s. per ton for home delivery, and 71. 10s. 
per ton for export. 


Scottish Pig-Iron Trade.—There has been no change 
in the recent active conditions prevailing in the pig-iron 
trade of Scotland and the 15 furnaces in blast are being 
kept going at full pressure. Home consumers are still 
the main source of current business, as the overseas 
demand is of little account. An advance of 5s. per ton 
has been made in the price of hematite iron, but a rebate 
of the same amount is granted to consumers of both 
hematite and basic iron who fulfil the usual conditions 
with regard to home material. This is similar to the 
conditional rebate of 15s. per ton in the case of home 
steel plates and sections. The following are to-day’s 
market quotations : Hematite, 85s. 6d. per ton, and basic 
758. per ton, both delivered at the steel works ; 
foundry iron No. |, 81s. 6d. per ton, and No. 3, 79s. per 
ton, both on trucks at makers’ yards. 


ron, 








INSTITUTION OF ELECTRICAL ENGINEERS.—The Council 
of the Institution of Electrical Engineers has awarded 
three premiums, each of a value of 101., for students’ 
papers presented during the 1935-36 session. These 
have been gained by Mr. K. C. Coop, of Salford; Mr. 
lr. D. Oswald, of Neweastle-upon-Tyne ; and Mr. A. 
Wilcock, of Bexley, Kent. Eleven further students’ 





| NOTES FROM CLEVELAND AND 
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INE 


THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Scarcity of Cleveland pig- 
iron is appreciably less acute than for some time. While 
supply is still insufficient to allow definite movement in 
the direction of materially reducing arrears of delivery 
against old contracts, makers are meeting regularly 
current needs of home users, and are transferring tonnage 
to second hands in increasing quantities. Merchants 
need command of much larger parcels, however, to enable 
them to fulfil contract obligations. Customers continue 
keen to negotiate and are prepared to enter into contracts 
for delivery over periods next year, but makers are not 
disposed to commit themselves extensively for forward 
supply, and when they are induced to negotiate, stipulate 
that contracts are subject to price revision. Midland 
iron continues to arrive regularly for consumption at 
Tees-side works. Fixed minimum prices of Cleveland 
qualities are based on No. 3 grade of iron at 75s. for 
local use. 


Hematite.—Welcome easing of stringency in the East 
coast hematite department can be reported. Enlarge- 
ment of make by re-starting idle plant, some of which 
has been inactive for a lengthy period, is expected to 
follow the increased supply of coke. Not only are home 
consumers receiving supplies adequate for present 
requirements, but merchants are now handling un- 
restricted tonnage so that exports promise to be on an 
increased scale as second hands are considerably behind 
with shipments to foreign destinations against sales made 
some time ago. Recognised market values are ruled by 
No. | quality at 85s. 6d. for delivery to Northumberland, 
Durham and North Yorkshire, but 5s. is returnable as 
rebate to customers who do not place orders elsewhere. 


Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke are unwilling to reduce quotations; the supply has 
been increased greatly by the output of Messrs. Dorman, 
Long’s new battery of ovens. The extra make is reported 
well taken up. 


Foreign Ore.—Conditions in the foreign ore trade are 
not conducive to business and little effort is being made 
to put through transactions. 


Ironstone Miners’ Wages.— At the quarterly conference 
of Cleveland Ironstone Mine-owners and employees’ 
representatives, held at Middlesbrough this week, a 
decision was reached whereby wages of Cleveland iron- 
stone miners and of Weardale quarrymen will be 
advanced by 1% per cent. The rise takes effect from the 
27th inst. 


Manufactured Iron and Steel.—Though aggregate 
tonnage output of semi-finished and finished iron and 
steel is maintained at near record level, the supply barely 
covers customers’ needs. Makers have oversold output 
of some products to an extent that prohibits acceptance 
of further orders for delivery before the early part of 
next year. Re-rollers have got well through their supply 
of Continental semi-steel and are once more pressing 
home producers for larger supplies. Sheet-makers have 
a good deal of work on hand, mostly for home customers, 
but inquiries from overseas are improving. Heavy 
tonnage of finished steel continues to go into use for 
constructional purposes, engineering work, shipbuilding, 
and railway repairs, renewals and extensions. Among 
the principal market quotations for home business are : 
Common iron bars, 101. 2s. 6d.; best bars, 101. 12s. 6d. ; 
double best bars, 111. 2s. 6d. ; packing (parallel), 91. 7s. ; 
packing (tapered), 101. 10s. ; steel billets (soft), 61. 28. 6d. ; 
steel billets (hard), steel bars, 91. 7s.; iron and steel 
rivets, 12l.; steel boiler plates, 91. 17s. 6d.; steel ship 
plates, 91. 7s. 6d.; steel angles, 91.; steel joists, 
91. 7s. 6d. ; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over and 9/. for smaller lots; and fish 
plates, 12/. 10s. Black sheets (No. 24 gauge) are 111. 10s. 
for delivery to home customers, and 91. 15s. f.o.b. for 
shipment abroad; and galvanised corrugated sheets 
(No. 24 gauge) are 131. 10s. for delivery to home 
customers, and 11/, 15s. f.o.b. for shipment overseas. 


Scrap.—Heavy steel scrap continues abundant and 
slow of sale at 57s. 6d., consumers having large stocks, 
mostly of Continental and American material. Heavy 
cast iron and machinery metal are not too plentiful, 
however, and sell readily, the former at 65s. and the latter 
at 67s. 6d. 








Moror-VEHICLE REGISTRATIONS IN SouTH AFPRICA,— 
A statement issued by the Department of Overseas Trade 
shows that a total of 4,016 motor cars and 581 motor 
"buses, lorries, &c., were registered in the Union of 
South Africa during March. By far the greater part of 
these vehicles were of American manufacture. Of the 
263 motor cycles registered in the Union during the 
same period, 245 came from the United Kingdom. 


ASSOCIATION OF PuBLIC LIGHTING ENGINEERS.—The 
thirteenth annual Conference of the Association of 
Public Lighting Engineers, 13, Victoria-street, London, 
S.W.1, is to be held at Cheltenham from September 7 
to 10. The proceedings will be opened by Sir Charles 





premiums, each of a value of 51. have also been awarded. | occasion of the Conference. 


Bressey, C.B., chief engineer of the Highways Develop- 
ment Survey of Greater London. Mr. E. C. Lennox, of 
Newcastle-upon-Tyne, will then deliver his presidential 
address, and this will be followed by a series of sessions 
devoted to various phases of street lighting, both gas 
and electricity. An exhibition of — equip- 
ment will be staged in the main hall of the Winter 
Gardens, and the streets of Cheltenham will be illuminated 
and all the important buildings floodlighted on the 
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NOTICE OF MEETING. 


For Notice of Meeting, see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Sheffield steel and engineering works 
are more busily employed. Business is expanding on 
home account, while the receipt of an increased number of 
overseas inquiries is reported. In the raw and semi- 
finished steel branches production reached a high level. 
The demand is of such dimensions that producing works 
are experiencing difficulty in executing contracts to 
specified times. Forward buying is brisk. Some con- 
suming works have contracted for supplies covering three 
to six months ahead. Most of the orders are for basic 
and acid steels. Steelmaking alloys are in ready demand. 
The scrap market is more active, and consumption reaches 
a high level. Prices are attractive, but in some quarters 
the opinion is strongly expressed that a rise is inevitable. 
In the heavy machinery and engineering branches the 
position has undergone little change. The progressive 
movement in the railway rolling-stock section is of a 
sustained character. Not only are British railways 
ordering more freely, but overseas users are showing a 
stronger tendency to favour Sheffield-made products 
than they have in the past 12 months. Orders have 
been booked from India, South America and Denmark. 
There is an improved call for wheels, tyres, springs, and 
axles. Sheffield works specialising in the production of 
naval equipment are busily employed on work not only 
for the British Navy, but also for overseas vessels. This 
work includes the manufacture of armour plate, torpedo 
tubes, and auxiliary machinery. Mercantile shipyards 
are good customers of Sheffield in steel, forgings, castings, 
and stainless fittings for ships. The recent improvement 
in the demand for all types of machinery and tools for 
gold and silver mines in Australia, Canada, New Zealand, 
South Africa, and South America has been well 
maintained. Light and heavy crushers are in strong 
request. Highway construction schemes are calling for 
concrete and cement-making equipment, trench diggers, 
elevators, mechanical drills, and stone crushers. Large 
hollow forgings and boiler drums are on order in 
connection with plant for the production of petrol and 
oil from coal. Reports from agricultural machinery and 
implement works are encouraging. The volume of 
business being done is in excess of that of a year ago. 
The special steel branches are accounting for an increased 
output. Firms turning out automobile steel and 
accessories, such as clutch plates, gear boxes, pistons, 
piston rods, and brake drums have put on extra shifts. 
There is also an active call for aircraft steel. The tool 
trades are operating to capacity. 

South Yorkshire Coal Trade. 
undergone little change. The export market has 
developed fresh weakness. Inland business is active, 
though in one or two directions a slight falling-off in the 
demand is reported. Industrial fuel, especially that 
consumed by iron and steel works, continues to sell well. 
Steams are in short supply. Forward contracting is 
plentiful. The house-coal market is suffering from 
summer influences. Foundry and furnace coke are m 
strong demand, while gas coke continues firm. Quotations 
are: Best branch handpicked, 26s. to 298%. ; Derbyshire 
best house, 22s. to 23s. ; Derbyshire best brights, 19s. 6d. 
to 2ls.; best screened nuts, 19s. to 20s. ; small screened 
nuts, 18s, to 18s. 6d.; Yorkshire hards, 19s. 6d. to 20s. ; 
Derbyshire hards, 19s. 6d. to 20s.; rough slacks, Ils. 
to 12s.; and nutty slacks, 10s. to Ils. 


The general position has 








REGISTRATION OF RoaD VeniciLEes.—According to re- 
turns issued by the Ministry of Transport, the total 
number of mechanically-propelled road vehicles regis- 
tered for the first time in May was 48,459, compared with 
37,733 in May, 1935. 7 

Miocarta Brarines.—The unsatisfactory service 
given by metal bearings applied to rolling mills and 
similar machinery is well known. To overcome the rapid 
wear in such cases, Messrs. The loco Rubber and Water- 

roofing Company, Limited, Netherton Works, Annies- 
oad. lasgow, W.3, have applied “ Formapex ” cloth 
Miocarta to this purpose. The Miocarta bearing is 
manufactured from special woven textile fabrics com- 
pounded with Formapex synthetic resin, and compressed 
at high temperature and pressure into suitable forms for 
machining where necessary to the required dimensions. 
The bearings are stated to operate most satisfactorily with 
water only for both lubrication and cooling, and do not 
require oil or grease. Should water not be available, 
however, any normal lubricant can be used, although 
the fullest advantage can only be obtained from the 
material with adequate water lubrication. The specific 
gravity of the material is 1 - 34 to 1-38, the tensile strength 
is 9,000 Ib. to 12,000 lb. per square inch, the Brinell 
hardness is 40 to 42, the coefficient of expansion per 
deg. C. is 0-00002 in., and the coefficient of friction with 
water lubrication is 0-016 to 0-023. The material is 
unaffected by heat up to 150 deg. C., and is resistant to 
the action of water, steam, oil, or dilute acids. Unlike 
most organic materials, it is not attacked by rodents or 
white ants. The water absorption after 24 hours is 
0-5 per cent. —o ¢ Miocarta can be readily 
machined, but for such processes as. milling, special 
high-speed cutters should be used with keen cutting 
edges. Special high-speed drills should also be employed 
for making holes. The material may be readily tapped, 
the threads having a strength equivalent to similar 





threads in cast iron. 
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SYNTHETIC RUBBER AND RUBBER 
SUBSTITUTES. 


In the course of functions connected with the 
recent Chemical-Engineering Congress, several 
references were made to the production of 
synthetic rubber, as one of the greatest triumphs 
of the present day. Lord Rutherford at the 
Banquet even went so far as to say that the 
chemical engineer was on the point of producing 
a material more rubbery than rubber. The 
production of such a substitute for natural rubber 
has indeed for long attracted wide attention. The 
matter is not only of scientific interest, but under 
some circumstances may be a matter of national 
importance, for rubber, or its substitute, comes in 
the same category as oil, as an essential in transport 
operations and in the aircraft, electrical, chemical 
and other industries. It is a necessity and a source 
of wealth, and supplies cannot be dispensed with 
in case of national emergency. The home produc- 
tion of such a commodity would be a valuable asset 
under circumstances when the availability of supplies 





adds further difficulties to the study of the com- 
plicated synthesis of rubber. Ultimate success will 
only be attained when continued and persistent 
study of the subject leads ultimately to lower costs 
and improved methods of production. 

The synthesis of isoprene and dimethylbutadiene 
presents one of the most fascinating chapters in 
organic chemistry. Early attempts at synthesising 
rubber arose very largely from investigations: into 
the constitution of natural rubber. As the result 
of the classic series of investigations, the composition 
of caoutchouc was well described by Faraday, 
subsequent researches having confirmed his results. 
Frequent statements made abroad tend to obscure 
early facts, but it should be emphasised that the 
pioneer researches on the synthesis of rubber were 
made by Tilden in England and Bouchardat in 
France. Tilden’s discovery in 1892 of the poly- 
merisation of isoprene was made in this country and 
this paved the way to the masterly investigations 


5| of Perkin, Weizmann and Strange in co-operation 


with Synthetic Products, Limited. By all of these 
the importance of the colloidal aspects of the subject 
as distinguished from the chemical considerations 
was fully recognised. Tilden undoubtedly foresaw 
with remarkable intuition the successful commercial 
production of synthetic rubber and _ incidentally 
accurately stated the correct formula for isoprene. 
The product obtained by polymerising isoprene is 
not identical with the natural product, since neither 
levulinic acid nor levulinic aldehyde is formed on 
submitting the ozonide to hydrolysis. Researches 
by Patrick and Katz on the production of synthetic 
rubber from halogenated ethylene derivatives and 
alkali polysulphides have now provided a fairly 
complete understanding of these complex products. 

The present commercial position of the synthetic 
rubber industry has been well summarised by Dr. 
S. P. Schotz, who has stated that the production of 
synthetic rubber does not elicit much enthusiasm 
in British business circles, largely no doubt because 
the dominating power of Britain in the plantation- 
rubber industry was antagonistic to rearing a rival 
manufacture when it was itself endeavouring to find 
increased uses for its product. The development of 
synthetic rubber appears likely to follow a course 
similar to that of the synthetic dyestuffs, &c. 
Though initially produced at a high cost, sub- 
sequently improved technical experience, increased 
demand, and in some instances State protection for 
the industry, have resulted in greater outputs and 
consequently cheaper products. At present there 
is urgent need to find far wider applications for 
rubber and greater consumption. Persistent efforts 
have been made to this end, but the limited success 
attained has been due, at least in part, to the cha- 
racteristics of the natural rubber. Greater success 
may perhaps be attained in the application of 
modifications of caoutchouc and synthetic rubber in 
the field of plastics; there is no doubt that the 
future of synthetic rubber will lie in the production 
of a product superior to the natural one and hence 
capable of commanding a higher price. 

Recent years have witnessed almost spectacular 
developments in the cultivation of raw rubber, with 
every indication of increased yields due to the 
application of scientific methods on the plantations, 
the introduction of intensive agricultural technique, 
the progressive cultivation of the rubber trees and 
the discovery of new rubber-yielding plants. How- 
ever, the exigencies of war conditions, and abnormal 
economic circumstances or other domestic con- 
siderations in such countries as Germany and Russia, 











was of paramount importance, and the economic 
cost but secondary. For these reasons the pro- 
duction of a substance having properties and of a 
cost comparable with natural rubber has long been 
the subject of research, but it was not intil 1916, 
when some of the European powers were unable to 
obtain the natural product, that a synthetic substance 
was forthcoming, manufactured for commercial use. 
The production of synthetic rubber had been a 
matter of considerable controversy for many years, 
due very largely, as a matter of fact, to the limit of 
our knowledge, not only regarding the synthetic 
product but even of the exact character of the 
natural product. The investigation of the pro- 
perties of rubber itself is severely hampered by its 





News Company, 131, Varick-stree For advertisements, 
Foreign Publishers Representatives,Inc., 67, West 44th-street. 


have resulted in marked progress in spite of un- 
favourable opinions expressed in some quarters to 
the effect that the large-scale production of synthetic 
rubber is a doubtful commercial proposition. Some 
of the best known rubber-like materials are formed 
by the polymerisation of butadiene and isoprene, 
the characteristics of the resulting product depending 
on the composition of the hydrocarbon used, the 
method of polymerisation and the type of catalyst 
employed. One well-known synthetic rubber is 
produced by polymerising chlorobutadiene, a plant 
with an output of 500 tons per annum being now in 
operation in the United States. The products of 
Germany and Russia are manufactured by secret 
processes and are but little known outside those 





highly complex constitution and structure, and this 


countries. In Russia a determined effort is being 
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made to render the country independent of imported 
rubber, and four factories are now engaged in the 
manufacture of synthetic rubber by the S.K.B. 
process. Recent statistics show that 11,200 tons 
were produced in 1934 and 7,500 tons in the first four 
months of 1935; while the planned production for 
the current year is 40,000 tons, a quantity sufficient 
to satisfy the whole of the internal needs of Russia. 
In the S.K.B. process, butadiene is produced from 
alcohol, and polymerisation is effected by means of 
metallic sodium.* Osipov-Schmidt, the chief of the 
Soviet synthetic rubber industry, recently stated 
that the total output of the Russian factories for 
1935 amounted to 25,000 tons, and that a new rubber 
product has recently been developed at Leningrad 
which is claimed to be one of the best non-heat 
conducting materials, being also of low price. Ger- 
many made great progress in this matter during the 
war, using dimethylbutadiene, one factory alone 
producing 40 tons per week. In the early stages 
the results were far from satisfactory ; the material 
refractory towards vulcanisation 
and deteriorated when subjected to atmospheric 
conditions, Eventually these deficiencies were 
successfully overcome and a good product was 
manufactured. A large plant for the manufacture 
of synthetic rubber is now nearing completion at 
Piestrietz, near Wottenberg, and severe motor trials 
have recently been carried out in Germany, using 
tyres made of synthetic rubber. The results are 
reported to have been highly satisfactory, the 
material exhibiting excellent wearing qualities, 
with good length of service. 

Synthetic rubbers have 
chemical properties closely resembling those of 
Para rubber, but there is still some doubt as to 
whether these products can be regarded as true 
caoutchouc, though synthetic rubbers are now being 
developed by Nieuwland and E. I. du Pont de 
Nemours Company in the United States which are 
claimed to be superior in some respects to natural 
rubber, especially in resistance to abrasion properties. 
This would be an important characteristic, since 
the major portion of the rubber produced is absorbed 
by the motor industry for uses in which resistance 
to abrasion is a matter of first importance. Another 
substance with properties closely resembling those of 
natural rubber is an olefine-polysulphide product 
which is not attacked by solvents and is being 
manufactured in New Jersey, U.S.A. In general, 
synthetic rubbers may be compounded in much the 
same way as natural rubber, but particular types 
appear to present some difficulty and to require 
special technique. A hard rubber may be produced 
by the incorporation of organic bases, such as piper- 
idene, while elasticity may be improved by the 
introduction of dimethylaniline. Natural rubber 
differs in at least one important property from many 
of the synthetic rubbers, the former requiring sulphur 
for vuleanisation, while this is not invariably the 
case with the synthetic varieties. ' 
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been produced with 


The economic 
aspects of the production of synthetic rubber has 
been considered from all angles. Dyes are now 
produced synthetically and the natural dye industry 


has practically disappeared ; it is suggested that a | 


similar fate may await the vast rubber plantations 
which have been extending so rapidly in various 
parts of the East. It must not be overlooked, 
however, that dyes have but limited application, 
whereas rubber may find far wider applications 
as time goes on than it has at present, and, as 
is the case with natural and artificial silk, natural 
and synthetic rubber will probably each find their 
special spheres of application based on their par- 
ticular physical and chemical properties. 








THE COAL INDUSTRY. 


In the minds of many of our readers the various 
changes and developments in the coal industry 
have probably resulted in some confusion as to 
how matters now stand, and as an excellent account 
of the situation was placed recently by Mr. W. A. 
Lee, C.B.E., before the members of the British 
Engineers’ Association, we consider it opportune 
to summarise this for the benefit of a wider circle. 

Mr. Lee, as the chairman of the Association, Mr. 


* Chem. Zeitung, April 15, 1936 


ENGINEERING. 

: —— : 
W. Reavell remarked, in introducing him, has 
|acquired knowledge of two sides of the question, 
| being secretary of the Mining Association of Great 
| Britain, and having been formerly secretary to the 
|Coal Mines Department of the Board of Trade. 
| He divided his subject under five or six main heads, 
j= principal ones being the world consumption ; 
quotas; the amalgamation policy; the selling 
|}scheme ; the consumer; labour, and so on. 

In 1931, the first year in which quotas were 
brought into effect, the market for British coal 
was 220 millions tons, as compared with the British 
output in 1913 of 287 million tons. The reduction 
| was due, to the amount of 30 million tons, to reduced 
|exports, and another 10 million tons to reduced 
| bunkering at British ports. The great economies 
|in coal consumption brought about in the interval 
| had been offset by natural growth in consumption 
due to increased population, higher standards 
of living, and so on. In 1929, just prior to the 
| depression, the home and foreign demand for British 
| coal was actually 10 per cent. greater than in 1913, 
| the peak year before the war. With the depression 
| the demand fell, so that in 1931 the industry was 
| working at only two-thirds capacity. In preference 
|to giving free play to competition, leading in the 
}end probably to social unrest and an impoverished 
|industry, the quota system was decided upon. 
|The stabilisation of tonnage relationships under 
these schemes has led to amalgamations, so that 
to-day more than 75 per cent. of the output of the 
|country is produced by less than 150 separate 
| undertakings, though some of these have working 
|arrangements between themselves, short, however, 
| of financial fusion. 

Since 1930, some 200 collieries have been closed, 
|and the capacity of those working, instead of being 
| greatly in excess of requirements, has been reduced 
| by some 40 million tons, and the excess capacity 
| to-day is only about 8 per cent. Latterly, indeed, 
| the pits at work have been operating at practically 

full capacity. 

In the past five years, Mr. Lee said, the quota 
schemes had succeeded, though not wholly, in 
achieving their object of maintaining an economic 
price level. The cost of production has not been 
| increased ; it had, in fact, dropped from 13s. 83d. 
per ton in 1930 to 12s. 11}?d. at the present time. 
The decrease of 9d. represented a very large saving. 
In the years of depression the schemes were instru- 
mental in preventing the disastrous fall in prices 
which would otherwise have occurred, but they 
did not succeed in retaining in the industry sufficient 
revenue to satisfy the demands of the workers. 

To improve the position further, the selling 
schemes have been introduced, central selling or sales 


| 


control organisation now being established in all | 


districts. Broadly, two systems are at work. In 
the one, as in Lancashire, a central selling organisa- 
tion exists, and actually sells the coal ; in the other, 
adopted in South Wales, a central sales control 
organisation is being constituted and will issue 
| permits, while the actual selling will remain in the 
hands of the undertakings. The central council is to 
|continue to allocate to each district the periodic 
maximum tonnages to be produced, and it is expected 
that the closer control of selling will facilitate 
| co-ordination of price policy throughout the industry. 

As regards the effect of these developments on 
the consumer, Mr. Lee was frank enough to say 
that some still further improvement in prices will 
be necessary if the industry is to be placed upon an 
economic basis. At the same time, he said, no 
industry more clearly realised from experience how 
suicidal an unreasonable price policy might prove, 
and the industry had no wish whatever to encourage 
alternate wage and price increases until export trade 
was ruined. They had already arrived at a price 
basis, for the next twelve months, with the iron and 
steel industry and other large consumers. This 
would tend to stabilise business and make it possible 
for price policies in other industries to be settled. 

As regards economies in production, whereas only 
9 per cent. of the output was cut by machinery in 
1913, the figure had risen to 31 per cent. in 1930, 
and in 1934 to no less than 47 per cent. The number 
of mechanical conveyors in use underground was no 
more than 377 in 1913; the figure was 3,747 in 
| 1930, and had still further increased to 5,369 in 
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1934. Again, the horse-power of electric motors in 
use had increased from 628,000 in 1913, to 1,800,000 
in 1930 and 1,950,000 in 1934. The amount of coal 
washed is now over 40 per cent., and since only 
part of the output lends itself to cleaning in this 
way, the proportion of washable coal treated is very 
much larger. 

The great difficulty that remained, said Mr. Lee, 
was the export trade. International agreements 
have not met with a very sympathetic response in 
some countries abroad, and the export trade con- 
tinues to be subject to the most senseless competi- 
tion, commercial considerations being drowned in 
a welter of subsidies and restrictions of numerous 
kinds. ‘This is the only country in which the home 
consumer is not being called upon to support an 
artificially maintained export trade. But for the 
position of this branch of the trade, Mr. Lee con- 
cluded by stating that the industry to-day looked to 
the future with more confidence than it had been 
able to do at any time during the period which had 
followed the war. 








NOTES. 
THE Pactiric SHIPPING SERVICES. 

THE delay in concerting measures to protect 
the British liner services in the Pacific against the 
heavily-subsidised American lines with which 
they are in competition continues to excite critical 
comment, more especially since the official announce- 
ment was made in April by the Union Steam Ship 
Company that their service between Sydney, Wel- 
lington and San Francisco will cease in November 
next unless, by that time, some definite arrange- 
ment has been made for its financial support. In 
the House of Lords, on June 23, Lord Lloyd drew 
attention to the position in the Pacific and was 


strongly supported, during the debate which 
ensued, in his claim that immediate action was 
necessary to save the services from extinction. 


Viscount Halifax, Lord Privy Seal, outlined the 
discussions that had taken place between repre- 
sentatives of the Governments concerned, and said 
that a definite proposal had been put forward 
that two new vessels should be built for the Canadian- 
Australian line, capable of competing with the 
Matson Line ships. He added that the matter 
had been referred to the Imperial Shipping Com- 
mittee, a course which, Lord Lloyd contended, 
was not necessary, and would mean even more 
delay. Further support for a policy of British 
Government assistance has been given recently 
by the Grand Council of the British Federation 
of Industries, on the ground that it is essential to 
be independent of foreign shipping for the transport 
of food and raw materials in peace time as well as 
in times of war. A resolution was moved, and 
passed by the Grand Council, “ That this Federa- 
tion views with growing concern the threat to 
Empire communications from foreign subsidised 
competition in the Pacific involving the withdrawal 
of old-established British services and the possible 
severing of the all-red route of Empire and the 
establishment of a foreign monopoly in_ trade 
between British Dominions.” The resolution then 
drew attention to the reaction of such an event 
upon Empire trade owing to the cessation of new 
construction to maintain the fleets hitherto engaged, 
and the importance of maintaining British shipping 
for the security of the country, which in times of 
emergency would be vitally dependent upon the 
Mercantile Marine and the men serving in it: 
finally, calling upon the Government “ to intensify 
its efforts, in consultation with the Dominion 
Governments concerned, to give the necessary 
assistance to maintain essential British shipping 
services at least on purely Empire routes in the 
Pacific.” A copy of the resolution, it is under- 
stood, has been submitted to His Majesty’s Govern- 
ment. 


Tue Fencine or DANGEROUS MACHINERY. 


The duty of an employer to provide proper 
fencing where dangerous machinery is used in 4 
factory or workshop, under the provisions of the 
Factory and Workshop Act, 1901, is well known. 
In the recent case of Murray v. Schwachman, 
Limited, the duty of the employee—not so generall) 
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understood—not to work such machinery in the 
absence of a proper guard or fence was expounded 
by Mr. Justice Hilbery, sitting in the King’s Bench 
Division. The judgment in that case, in favour 
of the defendant employers, showed that if an 
employee works a dangerous machine which is not 
properly guarded or fenced, he does so at his own 
risk, 80 as to deprive himself of the right to claim 
damages if he suffers any personal injury in conse- 
quence of so working. Furthermore, even if the 
employer has advised or actually ordered the 
employee not to use the guard, the legal position is 
the same. The plaintiff was employed as a spindle 
hand in the defendants’ wood-working factory, and 
whilst at work at a spindle machine his hand slipped 
from the wood which he was pressing against the 
teeth of a rotating saw, and in consequence of that 
accident the little finger of his right hand had to 
be amputated and all but the stump of the ring 
finger had to be similarly dealt with. For some 
weeks payment was made to him under the Work- 
men’s Compensation Act at the rate of 30s. per 
week, but he was notified later that the defendants 
proposed to terminate such compensation, pursuant 
to Section 12 (3) of the Workmen’s Compensation 
Act, 1925, on the ground that he was completely 
recovered and fit for his ordinary work. Thereupon 
this action was brought, claiming damages at 
common law, on the ground that the employers had 
failed in their statutory duty to fence or guard 
the machine, thereby causing the injuries com- 
plained of. The defendants relied upon the terms 
of Regulation 17 of the Wood-working Machinery 
Regulations, 1922, which provides that “ the cutter 
of every vertical-spindle moulding machine shall 
when practicable be provided with the most efficient 
guard, having regard to the nature of the work which 
is being performed . . .” and Regulation 23, which 
provides that ‘“‘ Every person employed on wood- 
working machines shall use and maintain in proper 
adjustment the guard provided in accordance with 
these regulations, except when owing to the nature 
of the work being done the use of the guards or 
appliances is rendered impracticable.”’ The evidence 
showed that the managing director, himself trained 
as a practical wood-worker, although he had pro- 
vided an appropriate guard in compliance with the 
requirement of the factory inspector, had told the 
employee not to use it because, in his view, it was 
superfluous and wasted time and effort. In dis- 
missing the claim of the plaintiff the Court pointed 
out that the duty of an employee is to comply with 
statutory requirements, and no order of his employer 
can override this duty imposed upon the employee 
by an Act of Parliament or statutory regulations 
made under it. ‘ Hard cases,” as has often been 
said, ‘“‘ make bad law,” but it would appear difficult 
to see how any court of law could arrive at any 
other decision in circumstances of this kind; for 
to do so would involve the proposition that the 
orders, wishes, or whims of a private employer can 
override the orders which the State, through its 
legislative body, has laid down to bind all subjects 
of the realm. Such general Orders of Parliament 
cannot make distinctions because of the higher or 
lower status of a particular individual affected by 
any particular rule of law. The practical difficulty, 
of course, remains, that a person employed in a 
factory or workshop is rarely in a position to argue 
with his employer as to the mode in which the 
latter's business is to be conducted ; nor would it 
normally be desirable that any encouragement 
should be given to the employee so to argue, since 
the worker’s opinion as to the extent (if any) of 
danger involved in working a particular machine 
must usually be discounted, in that he cannot be 
expected to have the necessary technical knowledge 
ot the machine as a whole—his skill, knowledge, 
and experience being confined rather closely to the 
particular process upon which he is engaged. 


THe Wor.p's SHIPBUILDING AND MARINE 
ENGINEERING. 


The gradual progress which is being made in our 
shipbuilding industry is reflected in the latest ship- 
building returns of Lloyd’s Register, for the quarter 
ending June 30, 1936, which have just been pub- 
lished. These, which contain statistics regarding 
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of 100 tons gross and upwards under construction 
in our shipyards, show that the total for June 30, 
namely, 848,732 tons, is greater by 6,371 tons than 
that for March 31, and exceeds by 288,411 tons, or 
upwards of 50 per cent., the tonnage which was 
being built on June 30, 1935. The total of 848,732 
tons is, moreover, the highest quarterly figure 
recorded since December, 1930, and also exceeds 
the aggregate tonnage of the shipping under con- 
struction in the four leading shipbuilding countries | 
abroad. The total is made up of 122 steamers, 
aggregating 415,336 tons, 98 motorships making 
together 430,146 tons, and 9 steel sailing ships and 
barges totalling 3,250 tons. During the last three 
months, 282,322 tons of shipping were commenced 
in British shipyards, and 167,958 tons were launched, 
showing, as compared with the previous quarter, an 
increase of 49,799 tons in the tonnage commenced, 
but a decrease of 26,317 tons in that launched. 
The merchant tonnage under construction abroad 
on June 30 last (excluding Russia, for which no 
figures are available), namely, 1,102,273, is about 
124,500 tons greater than that in hand on March 31, 
1936. The leading foreign shipbuilding country was 
Germany, which was responsible for 365,179 tons ; 
second place was occupied by Japan with 156,811 
tons; third place by Holland, with 148,005 tons ; 
and fourth place by Sweden, with 124,250 tons. 
During the quarter which has just expired, 390,452 
tons were commenced abroad, and 298,854 tons 
were launched, both figures showing an increase, as 
compared with the previous three months, the 
former of 38,336 tons, and the latter of 96,453 tons. 
The vessels under construction in the world’s ship- 
yards at the end of June included 8 steamers and 
38 motorships, each of between 8,000 and 10,000 
tons, 8 steamers and 24 motorships of between 
10,000 tons and 20,000 tons each, 3 steamers and 
2 motorships of between 20,000 tons and 30,000 tons 
each, and one steamer exceeding 30,000 tons. The 
total horse-power of marine engines, either under 
construction or being installed on board vessels on 
June 30, 1936, was 1,732,643. This was made up 
of 377,995 i.h.p., the total for reciprocating steam 
engines ; 279,573 s.h.p., representing steam tur- 
bines; and 1,075,075 i.h.p., the aggregate for oil 
engines. Great Britain and Lreland occupied first 
place with 547,353 h.p., Germany was second with 
374,613 h.p., Japan third with 178,870 h.p., Sweden 
fourth with 122,625 h.p., and Holland fifth with 
105,629 h.p. 








THE PARIS FAIR. 


THE annual Paris Fair was held, as usual, during 
the latter part of the month of May, though pressure 
on our space, due to meetings and congresses, has 
hitherto prevented reference to the subject. Al- 
though business has shown some improvement over 
the autumn of last year, and during the winter, 
more recent political events in Europe, and especially 
in France itself, have brought about a check which 
was quite noticeably felt at the Fair. 

An inspection of the general exhibits showed that 
on the civil engineering and construction side further 
interesting developments are taking place. Very 
light cranes of several types are available for con- 
tractors’ use, driven by belt from petrol engines 
or electric motors and suitable for trench-excavation 
or general contractors’ work. The use of vibratory 
methods in connection with the finishing of concrete 
continues to develop. ‘In this connection, Messrs. 
A. Ducharme, of 8, Rue Pierre Curie, Ivry-sur- 
Seine, who for some time have made a speciality of 
electrically-driven vibrators, have developed an 
interesting machine for the consolidation and finish- 
ing of road surfaces. This machine consists of a 
small gantry frame supported at each end on 
carriages which run on temporary rails. The gantry 
carries two steel joists from which is suspended a 
multiple float which is traversed across the road 
surface from one side to the other. The float, 
which is 4 m. long by 40 em. broad, is composed of 
four spring-suspended parts, each 1 m. long and 
each provided with an electrical vibrator. Power is 
derived from an internal-combustion engine, using 
petrol or fuel oil, driving a generator, mounted on 
the frame of the machine. A hand float is also 
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provided, with an electric vibrator which is con- 


69 





nected to the generator by means of flexible 
cable. When the concrete for the roadway has been 
deposited, two men level it off in a preliminary 
manner by means of the hand float and tamping. 
It is then further consolidated by the machine float, 
which weighs a ton, this weight being provided in 
order to compress the concrete during the vibrating 
process. The vibrating shoes travel across the 
road to and fro to a predetermined profile. 
The generator provides in all, current for five 
vibrators. With a gang of eight men, including two 
on the preliminary consolidation and one controlling 
the machine, it is claimed that 400 sq. m. of 
roadway can be laid in an eight-hour day. 

The use of reinforced: concrete for railings con- 
tinues to develop and must compete with the usual 
iron and steel types. Many of the designs are quite 
pleasing and are being widely adopted both for 
domestic and public purposes. They are com- 
monly made in steel moulds in the construction of 
which modern welding systems are widely used ; 
some makers employ vibrating tables to ensure 
good results. Although not really requiring the 
protection of paint, their appearance is often 
considerably enhanced by a coat of distemper. 

On the Continent asbestos-cement is now very 
widely used for water pipes both above and under 
ground, drain pipes, ducts for factory heating and 
for cowl ventilation and drawing off chemical 
vapours. Its use now extends to agricultural bins, 
eating troughs and so on, so that it must be cutting 
into the galvanised-iron trade to no small degree. 
A further step in its application has been the recent 
production of corrugated sheet glass which can be 
worked into roofs covered with corrugated asbestos- 
cement sheets, to form skylights, without any 
discontinuity of construction. The sheets are 
1-22 m. (4 ft. 1 in.) long and 0-92 m. (3 ft.) wide, 
and are corrugated to match Continental large-wave 
sheeting. The glass can also be used with suitable 
galvanised sheets. A purlin spacing of 1-10 m. is 
required. It is claimed for factory work that the 
light is more diffused than with plain glass, and 
that the transmission of heat is less. The glass 
sheets, which are the product of Le Vitrage Nuivera, 
23, Quai d’Austerlitz, Paris, are hot-polished to 
minimise the adherence of dirt. 

Considerable improvements were noticeable at 
the Fair in the construction of steel moulds for 
pre-cast concrete units, such as concrete pipes and 
oval sewers. For constructing the latter in situ, 
special devices are employed for fixing the centring, 
the sections being provided with hook latches for 
rapid assembly, &c. Pre-cast hollow blocks, which 
were often crude in form and appearance, have been 
much improved, so that structures of which they 
are made are frequently just as satisfactory as if 
made of ordinary materials. 

Developments in metal spraying have led to 
wider applications of this method of protection. 
It has been found useful for coating the tops of 
transmission towers, in order to avoid the risks 
involved by periodical painting. It is also being 
applied to oil and other tanks, tank wagons, and 
the upper parts of wet gasometers. Sprayed 
aluminium has also been applied as a protection 
for locomotive firebars, and the bars of gas pro- 
ducers. 

While the Government has been making great 
efforts in France to reduce the country’s depen- 
dence on foreign fuels, the makers of apparatus for 
burning crude oil under heating boilers suitable for 
blocks of flats, offices, &c., are exerting great 
efforts to procure business, an incentive in the 
movement being the difficulty of procuring labour 
for stoking even at long intervals. At the same 
time, changes are taking place in coal burning for 
such purposes. In many parts of France coal of 
the anthracite and semi-anthracite types has been 
greatly favoured for heating and cooking, supplies 
coming very largely from South Wales. For many 
years France was thus a good market for Welsh 


anthracite, especially for domestic use. At the 


present time, however, efforts are being made by 
mine owners of Hanoi, in French Indo-China, to 
gain this market for their products, which benefit 
in price, of course, by the employment of cheap 
Chinese labour. A company owning the Bruay 
mines, near Bethune, has recently installed process 
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ovens on the low-temperature carbonisation system 
to meet the demand for a smokeless fuel for small 
boilers serving radiators, slow combustion stoves, 
&e. The product is termed “Carbolux.” The 
same concern is delivering by-product gas in certain 
northern areas, at high pressure, for industrial 
purposes. This company’s plant is at present 
turning out 600 tons of fuel per day, and extensions 
are in hand. The enterprise has been free of some 
of the troubles which have attended low-tempera- 
ture carbonisation elsewhere, partly because care 
has been taken not to attempt too much, the main 
object having been the production of a fuel that will 





burn satisfactorily with only a small supply of air. 

We have frequently referred to various types of | 
French heating stoves, which seem almost innumer- | 
able. A recent example to be seen at the Fair | 
was arranged rather like a gas producer. It is| 
suitable for burning factory waste of various kinds, | 
and consists of a vertical internal cylindrical casing, | 
into which the fuel is fed, closed at the bottom by 
a grate. Surrounding the hopper is a second 
cylindrical casing, connected at the top with the 
flue. The fire is maintained on the grate, draught 
passing downwards in the hopper and the fuel 
falling as consumption proceeds. The burnt 
products pass upwards in the annular space between 
the two casings. The height of the stove is about 
4 ft. 7 in., and the diameter 2 ft. Gin. Fuel can be 
fed to the hopper at any time. The casings are 
gas-tight. The stove is the product of the Fonderies 
de la Meuse, Huy, Belgium. The Fair afforded a 
good deal of evidence of the growing popularity of 
bottled butane gas, which is found especially useful 
for isolated villas and bungalows occupied only 
during the summer holiday season. 

On previous occasions we have referred to small 
cranes devised for use by building and other con- 
tractors, a type of appliance in which the French 
have displayed considerable ingenuity. We may 
now mention another example of this class—a 
mobile crane mounted on a lorry chassis and 
provided with quick-action jacks to take the over- 
balancing moment and also to relieve the load from 
the pneumatic tyres when lifting. General handi- 
ness of such a crane naturally depends to a large 
extent upon the ease and speed with which it can be 
got to work after moving from one point to another. 
The Ateliers de Bondy (Seine) exhibited a crane 
lorry, with a jib having a radius of 8 m. or 12 m., 
and a gross lifting capacity of 1} metric tons. 
It is provided with four spuds fitted with large 
rectangular shoes. The spuds are screwed and 
can be operated off the engine drive ; each can be 
vdjusted separately to suit the ground level, and the 
crane can be lifted off its wheels and prepared for 
work in 2 or 3 minutes. Ball bearings are fitted 
throughout the machine. The crare shown was 
fitted with two drums for the operation of a coal 
or sand grab. It could swing through 360 deg. 
at a speed of 3 r.p.m., and was fitted with a torque 
limiter as a safety device. In and around Paris 
a good deal of sand and gravel arrives by barge, 
to be unloaded by such cranes, which are therefore 
required to move rapidly from one point to another 
for the next job. 

Such supplies of sand and gravel are often derived 
from the valley of the Seine, by dredging, the work 
being in the hands of quite small undertakers. For 
this reason there is now a demand for small petrol- 
engine-driven bucket dredgers, of 4 h.p. capacity 
and capable of operation by one man. In the 
smallest sizes the buckets have a capacity of about 
5 litres (1-1 gals.), and dredging is possible to a 
depth ot about 2°25 m., the capacity of these 
machines ranging from 5 cub. m. or 6 cub. m. per 
hour upwards; the bucket chain is driven by 
belt speed-reduction gear. In the larger machines, 
sand washing, screening and conveyor belts to the 
shore are arranged for. These small dredgers are 
produced by Messrs. Claude Bonnet et Fils, 4, 
Rue de la Bastille, Paris, and the present wide 
use of concrete has had a material bearing on their 
development. 

The construction by local authorities, with State 
assistance, of large blocks of flats for the working 
classes, has led to the substitution of steel sheet 
pressings in many forms for windows, doors and 
other forms of builders’ joinery. Although the 
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first efforts of this kind were clumsy, better designs 
are now common, corners are well rounded and by 
spraying or enamelling a good finish is obtained 
without risk of rust. The choice of profiles available 
is very large. A group of firms has been formed to 
encourage the use of such units by builders. 

Plastic cements have a useful field, but this is 
sometimes limited if the compound has a bituminous 
base. A new French material called ‘‘ Mastiglu ”’ is a 
white paste consisting of a mixture of asbestos and 
rubber latex. This will adhere to any clean surface 
such as wood, glass or iron, and will stand tempera- 
tures up to 150 deg. C. It contains no water. At 
the Fair, its qualities were demonstrated by means 
of a tank with a side of perforated zinc. After 
coating the zinc with the preparation and filling 
up with water, if a hole was made with a skewer, 
the leak could be easily stopped by smearing the 
cement with the finger. 








THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 18.) 


Corrosion-Fatigue and Contact Corrosion.—As 
distinct from the original surface condition, men- 
tioned in the last article, the conditions—more 
particularly those of a corrosive character—to 
which a material may be subject concurrently with 
the action of cyclic stresses are well known to exert 
a profound influence on resistance to fatigue. 
Fundamental study of this subject at the Laboratory 
during past years has indicated that corrosion and 
plastic deformation must occur simultaneously in 
order to bring about corrosion-fatigue failure. 
With the object of verifying this tentative conclusion, 
an experiment has been carried out with two single 
crystal specimens of aluminium, both having the 
same orientation. Of these, one only was given a 
“hardening” treatment, in air, comprising 13 
million cycles of a safe range of stress. Subse- 
quently, both specimens were tested by corrosion- 
fatigue in an atmosphere of tap water at the same 
range of stress as that endured by one specimen 
during its “ hardening,”’ the presumption being 
that, thus, the hardened specimen should suffer no 
further plastic deformation, whereas the other 
would be subject simultaneously to corrosion and 
plastic deformation. It was found that the latter 
specimen failed after 2 million cycles, exhibiting 
all the characteristics typical of corrosion-fatigue. 
The hardened crystal, on the other hand, endured 
6 million cycles. To this extent, therefore, the 
conclusion suggested by previous work is supported, 
but the unexpectedly small endurance of the 
hardened crystal, ascribed to fortuitous strains 
accidentally imposed during the manipulation of 
the experiment, leaves the question not yet com- 
pletely determined, and the experiment is to 
be repeated, the hardened specimen being left 
untouched until either fracture occurs or a much 
larger number of stress cycles have been withstood. 

In engineering practice, some of the conditions 
most conducive to corrosion fatigue are encountered 
by aircraft, more especially marine aircraft, and 
the obvious course of protecting such components 
as bracing wires by corrosion-resisting coatings has 
led to a comprehensive series of tests to appraise the 
relative merits of alternative types of protective 
coating suitable for use on steel wire of streamlined 
section. The results of this work are presented 
for convenient reference in Table II where, in all 
cases, values are expressed as percentages of the 
fatigue limit of the uncoated material exposed to 
the air of a normal atmosphere. The coatings are 
seen, on the whole, to be decidedly effective, results 
shown by sherardising, galvanising and by alumin- 
ium spray with an overcoating of enamel, being 
particularly noteworthy. 

In addition to this work on protective coatings, 
the resistance to corrosion-fatigue of a range of 
bronze materials has also been recently investigated 
with remarkable results. Aluminium-nickel-iron 
bronze, for example, is comparable with stainless 
steel in this respect, while beryllium bronze exhibits 
the highest resistance to corrosion-fatigue of any 
material so far tested at the Laboratory. 

A totally different class of corrosion phenomena, 
which is at present the subject of joint investigation 
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by the Engineering and Metrology Departments, 
concerns the peculiar type of abrasion which occurs 
at the contact surfaces of materials, more especially 
ferrous metals, though not exclusively so, which 
are simultaneously forced together and subject to 
relative motion or agitation. The effect, with the 
associated production of oxide débris, may be 
observed in the laboratory during abrasion tests of 
steel or in certain classes of fatigue testing machines 
arranged to apply cyclical bending stresses; while 
in engineering practice it is of special importance 
in such situations as the fixing bolts of aircraft 
engines where continuous vibration is prevalent. 
Experiments, which have now been in progress 
for some time at the Laboratory, have already shown 
that the rate of corrosion varies markedly according 
to whether or not relative motion occurs between 
the surfaces, but that when large areas are in 
contact the surfaces are able to yield tangentially, 
by elastic deformation, through many times the 
amount of true slip necessary to cause corrosion, 
It is essential, therefore, to be able to measure 
and control the amount of slip imposed during the 
experimental study, and with this object the appa- 
ratus depicted in Figs. 2 and 3* has been devised, 


TaBLe Il.—Effect of Protective Coatings on the Corrosion- 
Fatigue Resistance of Streamline Wire Steel. 
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Material as 
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It consists essentially of means of producing and 
precisely measuring minute relative displacements 
between spherical and plane surfaces, the spherical 
surfaces being at the ends of a short cylinder a, 
while plane surfaces d and e, all of the material 
under test, are forced into contact by means of a 
loaded lever. The cylinder, 2-5 in. diameter, is 
held in a collet 6 to which a horizontal balanced 
arm ¢ about 2 ft. long is attached. By means 
of a motor-driven, adjustable eccentric f, the arm 
can be oscillated through any desired angle with 
the spherical ends of the cylinders a pivoted in the 
elastic indentations in the plane faces of d and e. 
The amount of movement is measurable, to 0 -00005- 
in., by the micrometer g used in conjunction with an 
illuminated sector h, no actual mechanical contact 
being required for the measurement. 

The surfaces subject to contact corrosion thus 
receive an alternating tangential displacement, 
not an alternating stress, and the results obtained 
have fully confirmed the previous conclusion that 
contact corrosion is not caused by alternating 
tangential stress alone, but that some degree of 
slip between the contact surfaces is necessary. 
The slip may, however, be extremely small, move- 
ments of the order of 5 x 10-* in. being sufficient to 
produce corrosion visible microscopically. Corro- 
sion is readily produced when the tangential stress 
is no more than a fraction of the ordinary elastic 
limit of the material, and evidently is largely 
independent of either normal or tangential stress. 

The experimental results already achieved with 
this apparatus are of unusual interest. From 4 
group of materials, comprising hardened, mild and 
stainless steels, chromium, nickel, brass, Y-alloy, 
and glass, 27 different combinations have been 
tested, and in every instance corrosion occurred 
though in varying degree. Combinations including 
brass proved least susceptible, stainless steel, on 





* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 
illustrations from the Report included in this review. 
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the contrary, being a bad material in this respect. 
The amount of corrosion can be somewhat reduced, 
and its appearance modified, by lubricating the 
contact surfaces, but no lubricant has yet been 
discovered which altogether prevents corrosion. 
Taken as a whole, the experimental observations 
indicate that contact corrosion originates . from 
mechanical rather than chemical processes, and 


Fig. 4 APPARATUS f FOR PLVESTIGATING 
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that it is rather a process of molecular attrition 
than of ordinary mechanical abrasion. 

Wear Resistance. Thin Sheet Metal. Welding.— 
As regards the more usual forms of abrasion to 
which engineering materials are subject, special 
attention has been paid during the past year to the 
phenomenon of wear oxidation which is closely 
associated with contact corrosion and yields the 
same, or apparently similar, oxide débris products 
of abrasion. In the wear testing machine of the 
Engineering laboratory, in which mutually abrading 
annular specimens are rotated under forced contact, 
wear oxidation is found to occur invariably when 
steel specimens roll together with a slight relative 
velocity. On the reasonable assumption that the 
formation of oxide débris is promoted by the 
oxygen of the atmosphere, attempts have been 
made, by enclosing the rotating specimens in a 
gas-tight chamber and surrounding them with an 
inert atmosphere, to achieve a condition under 
which no oxide is formed. So far, no success has 
been obtained, and the conclusion follows that 
apart from a very specialised and difficult technique 
there is sufficient oxygen present as impurity in 
available supplies of nitrogen or other inert gas to 
oxidise the abraded particles. 

In a rather more directly applicable series of 
abrasion tests, on specimens made from locomotive 
tyres having different service records, the wear 
testing machine has clearly revealed the known order 
of merit of the materials, proving that it can be used 
to appraise future materials of unknown qualities. 
The general characteristics of mechanical abrasion in 
which unlubricated specimens are rotated in the 
testing machine, under forced contact, in opposite 
directions, has shown that the rate of wear under the 
condition of constant speed is approximately pro- 
portional to the contact loading, except for small 
loads below 10 Ib. for which erratic results are 
obtained. 

For a considerable time past the Laboratory has 
been concerned with an examination of methods of 
testing thin sheet metals, and in particular of the 
Value of fluid pressure or cupping tests as a means of 
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indicating those properties of sheet metal which 
render it suitable or otherwise for components made 
by cold pressing operations. The initial tests of 
these characteristics were made with a Guillery 
machine, in which the sample under test is clamped 
between annular rings, and oil under pressure is 
applied to one side until the sample deforms into a 
dome and eventually fractures. 
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calibrated spring s. Simultaneously a light rod r 
resting centrally on the test specimen rotates, by 
means of a cord k, the drum d carrying the record 
chart, by an amount proportional to the height of 
the dome formed in the plate by the oil pressure. 
The ductility of the sample may be expressed by 
a “ cupping coefficient’ equivalent to the increase 
in surface area per unit of area deformed, but the 


OIL PRESSURE CUPPING-TESTING MACHINE 
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WELDING PROCEDURE—FILLET WELDS. 


Horizontal. 
Single run No. 8 gauge electrode. 
9 in. of weld per electrode. 

Vertical. 
Single run No. 8 gauge electrode 
welding upwards. 
9 in. to 10 in, of weld per electrode. 
110 amperes to 120 amperes. 


Overhead. 
Single run No. 8 gauge electrode. 
9 in. to 10 in. of weld per electrode. 
120 amperes to 130 amperes. 
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Since the maximum pressure attainable with the 


Guillery machine was only 1 ton per square inch, 
many tests on the thick sheets nowadays used for cold 
pressed work could not be carried to destruction. A 
new machine, embodying the same principle, but cap- 
able of applying a maximum oil pressure of 5 tons per 
square inch, was accordingly constructed, and fur- 
nished with autographic mechanism to give a contin- 
uous record of the height of the dome in the sample 
as a function of the applied oil pressure. The 
arrangement is shown in Figs. 4 and 5, where it 
will be seen that the test plate ¢ is clamped over the 
top of the pressure chamber ¢ by a hard steel die b 
screwed down by the head h, the latter, for facility 
in manipulation, comprising two parts connected 
by a bayonet fitting. Oil under pressure from an 
intensifier is transmitted through pipes a and e to the 
lower side of the test sample as well as to a cylinder 
g on the recorder, in which it moves a plunger f, 
carrying a pen p, against the compression of a 





WELDING PROCEDURE—-BUTT WELDs. 
Horizontal. 
e 6 runs No. 8 gauge electrode as shown. 
one lab 8 in. to 10 in. of run per electrode. 
a: “\nh Plates to be tacked and laid flat on back- 
Y ing plate before first run is welded. 
clamped down during 





Plates to be 


welding. 
Vertical. 


Only one alternative to be used. 
10 gauge electrode for each weld. 


One backing run (down) 
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No butt welds. 


analysis of comprehensive tests embracing a large 
range of materials has revealed that the cupping 
coefficient, while indicating marked differences in 
ductility, is unable to discriminate between the deep 
drawing qualities of somewhat similar materials. 
On the other hand, the autographic records obtained 
for certain samples of mild and stainless steel re- 
plotted as stress: superficial-strain curves, clearly 
reflect the known differences between the behaviour 
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of these materials when subject 
operations, 

Another aspect of the behaviour of sheet metal, 
important and extending sphere of 


to cold-pressing 


having an 
engineering applications, concerns the strength of 
thin sheet metal panels used for structural purposes, 
particularly in aircraft. From investigations during 


the past year or two valuable design data have been | 


obtained relative to the strength, stiffness and 
buckling characteristics of plane and curved sheets 
under compression loading. The latest phase of this 
work, now in progress, extends the research to 
combinations of sheet panels and stiffening members. 
For the case of a plane panel having a single stiffener 
riveted down the centre line and sustaining a com- 
pressive load parallel to the stiffener, a preliminary, 
theoretical investigation has indicated that the 
stress at which the stiffener riveted to the sheet 
should buckle may be lower than that at which it 
would buckle if loaded separately from the panel. 
This conclusion is in process of being tested experi 
mentally, but difficulty is being experienced in 
realising the requisite loading conditions, and it may 
be some time before a complete and satisfactory 
analysis of this problem is forthcoming. 

Among the numerous and varied range of mech- 
anical tests recently completed or in progress, men- 
tion may be made of a comprehensive investigation 
of high-tensile and mild steels of structural quality, 
the results of which should prove of widespread 
engineering value. In addition to notched bar Izod 
and complete tensile tests, fatigue tests by the 
rotating bending method and plane bending fatigue 
tests on machined and unmachined samples cut from 
rolled plate, have been carried out for each type of 
material, 

\ssociated with this work in its direct utility to 
structural designers is the extensive study of electric 
welding, which is being carried out at the Laboratory 
on behalf of the Steel Structures Research Com- 
mittee. It may be recalled that an important object 
of the investigation is to review statistically and 
critically the practice of electric welding throughout 
the country, regard being paid to the skill of the 
welding operative and to the methods employed, as 
well as to the type of electrode and the materials 
used, in their effect on the mechanical properties of 
the welded work. The co-operation of the welding 
industry and of engineering firms who make use of 
electrode welding processes was necessary to achieve 
this object, and has resulted in a large number of 
welded plates being prepared in accordance with 
specified instructions, under a system of inspection 
arranged by the Welding Panel of the Steel Struc 
tures Research Committee, and forwarded to the 
Laboratory for test. From the 61 firms whose co- 
operation was enlisted, 852 fillet-welded plates of 
the types designated | and 2 in Fig. 6, and 103 butt 
welded plates of type 3, were made. The fillet- 
welded plates have been tested full size, after careful 
measurement of dimensions, while the butt-welded 


plates have each been cut up to provide three tensile | 


and four bend test pieces. This work is now com- 
pleted and an extensive report covering the statis- 
tical analysis is in preparation. 

As an incidental feature of these tests, a suggested 
form of non-destructive examination for soundness 
of welds has been thoroughly tried, but, unfor 
tunately, found of no value. The test consists in 
listening through a medical stethoscope pressed 
against the metal and judging the quality of the 
weld by the sound heard when the weld is tapped 
with a hammer. Each weld has been examined 
in this way, but no useful correlation is apparent 
between the stethoscope examination and the results 
of subsequent mechanical tests. 

Another type of welded work now being investi- 
gated is that employed in the construction of light 
weight cylinders for containing propane and butane 
under pressure for industrial or domestic use in 
situations where town gas is not available. Particular 
attention is here necessary to the corrosive influence 
of these petroleum products on the material of the 
eylinders and of the welds, and the physical pro- 
perties of propane and butane are being carefully 
examined for correlation with the deterioration of 
containers which have been used for storage over 
long periods 


(To be continued.) 
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THE ROYAL AGRICULTURAL SHOW 
AT BRISTOL. 


(Concluded from page 47.) 





AmonG the exhibits of Messrs. Penney and Porter | 


(1932), Limited, Broadgate Works, Lincoln, was a 
rotary grader which the firm have specially designed 
for use by farmers who harvest their crops by means 
of combines. Owing to the varying conditions, the 
grading of the grain in these circumstances is rarely 


fitted with the usual rotary adjustable screen. With 
» 


the new grader, which is illustrated in Fig. 25, 


|above, the grower is in a position to obtain the | 


| best prices by marketing a better sample of corn. 
| The grader can be supplied with or without a blower, 
| to suit the class of grain and grading desired. The 
machine illustrated is provided with the blower and 
| has an all-steel frame, so that it is suitable for 
jall climatic conditions. Ball bearings are fitted 
| throughout to ensure easy working, and if power is 
| not available, one man can readily operate a machine 
| capable of grading and cleaning 50 bushels of wheat 
per hour. The screen fitted is of a similar type to 
those used in over 100,000 of the firm’s standard 
thrashing machines. In the illustration, the blower, 
which eliminates all the dust and chaff from the 
grain, is shown on the right. After passing through 
|this blower, the grain falls into a feed-box, from 
|which it is fed into the screen by a worm. * The 
| particular screen shown has two sections, the small 
and broken grain falling through the first section. 
|The second section takes out the medium-sized 
| grain, and the large and best seeds are carried over 
the end and collected in the third hopper, shown 
jon the left. Screens can be supplied to give two, 
three, or four separations as required. The machine 
is stated to be particularly suitable for grading the 
best qualities out of a crop for seed or milling 
purposes, 

Messrs. Blackstone and Company, Limited, of 
Stamford, showed their usual comprehensive display 
of oil engines, including four examples of their 
well-known spring-injection horizontal models, two 
vertical engines, and a new engine which replaces 
their earlier hopper-cooled models. This engine, 
which is illustrated in Fig. 26, above, has been 
designed to meet the demand for a small moderately- 
priced power unit embodying the most up-to-date 
practice. It is of compact and robust design, and, 
| as shown in the illustration, all the working parts are 
| totally enclosed. The various parts are, however, 
readily accessible on the removal of dust-proof 
covers. The engines are stated to be efficient over 
|a wide range of speeds, and are made in three sizes, 











up to the standard obtained with a fixed thrasher | 
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toTARY GRADER; Messrs. Penney anp Porter (1932), LimIrep. 
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Fie. 26. 
Messrs. BLACKSTONE AND Company, LIMITED. 


developing respectively from 10 to 16 brake horse- 
power, 14 to 19 brake horse-power, and 18 to 24 brake 
horse-power. They can be supplied if required as 
stationary units with a water cooling tank or fitted 
with a radiator. A transportable unit mounted on 
skids is shown in the figure, but the engine is also 
available as a fixed unit or mounted on a four- 
wheeled carriage. The engine illustrated is the 
largest model, developing 18 brake horse-power at 
500 r.p.m. The running parts are enclosed in 4 
cast-iron frame, the upper part of which forms the 
hopper. The sides of the frame are ribbed to assist 
in cooling the engine, as shown. The frame is bored 
and faced to receive a detachable cylinder liner and 
combustion chamber, and is also bored to receive 
the crankshaft bearings, which are mounted after 
the crankshaft has been inserted through a suitable 
port. The crankcase is fitted with an end cover to 
facilitate bearing inspection and the easy with- 
drawal of the piston and connecting rod. Facings 
are provided for covers to enclose the valve gear, 
governor, and pump drive. The liner is of hard 
close-grained nickel-iron. The piston is of cast-iron, 
grooved on the outer surface, and fitted with duplex 
sealing rings and oil scraper rings in addition to the 
pressure rings. The gudgeon pin, of hardened steel. 
is of the fully-floating type. The cylinder head 
of a rigid box form, and contains the air and exhaust 
valves, which are vertically opposed. The air 
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Rotary Cuitivator; Mgssrs. THe FisHiteien Rotary CuttivaTor Company, 


LIMITED. 





Fig. 28. 


ENGIneeRing 


TanpEem Disc Harrow; Messrs. BepFrorD PLOUGH AND ENGINEERING COMPANY, 


LIMITED. 


drawn in through a filter mounted on the air-valve 
cover. The water spaces in the head are accessible 
through hand holes, and the water enters the head 
from the engine water space through ferrules sealed 
by rubber rings. The valves are of heat-resisting 
steel, and the exhaust valve is provided with a 
hood for deflecting the gases from the stem and 
guide. The valves are operated from the cams 
through pull rods and bell-crank levers, the cams 
being driven from the crankshaft through spur 
gearing. The gudgeon pin runs in a phosphor- 
bronze bush, and the big-end bearing is of chill-cast 
phosphor-bronze, the cap being held by four high- 
tensile steel bolts. The crankshaft is of acid open 
hearth steel, and is fitted with balance weights. 
A dise flywheel is mounted at each end of the shaft, 
and a driving pulley can be fitted on either side. 
The governor is of the centrifugal type, driven from 
the crankshaft by spur gearing. Hand adjustment 
of speed can be effected while the engine is running 
by turning a nut on the speeder spring connection. 
The main bearings, big end, gudgeon pin, governor, 
and valve gear are pressure lubricated by a plunger 
pump. The piston is splash lubricated, and the 
cams and bell-crank lever bearings by splash and 
oil mist. The fuel pump is of the C.A.V.-Bosch type. 

The chief exhibits of Messrs. Marshall, Sons and 
Company (Successors), Limited, Britannia Iron 





Works, Gainsborough, were two crude-oil tractors of 
the type described on page 707, vol. cxli. One of 
these tractors was fitted with steel spudded wheels, 
and the other with low-pressure pneumatic tyres. 
Another new exhibit consisted of a 10-ton road roller 
fitted with a Gardner three-cylinder high-speed oil 
engine. This roller was described in ENGINEERING, 
vol. exl, page 544 (1935), in connection With the 
Public Works, Roads and Transport Exhibition. 

In ENGINEERING, vol. cxxxiv, page 708 (1932), a 
description was given of a rotary cultivator shown 
by Messrs. The Fishleigh Rotary Cultivator Com- 
pany, Limited, Devonshire House, Barnstaple, at 
the Smithfield show of that year. Since that date 
the cultivator has been considerably improved, and, 
in addition, it is now marketed in four models, 
three generally similar in design, but modified to 
suit various types of tractors, and the fourth 
mounted on skids. One of the latest cultivators, 
exhibited at Bristol, is illustrated in Fig. 27, above, 
and it will be seen that it differs considerably from 
the earlier model described. The framework is of 
all-steel construction, built up from channel and 
angle sections, and braced to avoid distortion under 
the stresses set up by tractor operation. The main 
members are 3}-in. by 2-in. channels, and are bolted 
together. Gusset plates are introduced at the 
corners to resist twisting stresses. Either ordinary 





steel land wheels or pneumatic-tyred wheels can 
be fitted, the latter type of wheel being shown in 
the illustration. The steel wheels available have 
the spokes welded to the rims, with cast-iron bosses 
giving a long bearing. The land wheels take no 
part in the drive, which is obtained from the power 
take-off of the tractor. The take-off shaft is coupled 
to the input shaft of a gear-box mounted on the 
cultivator. The gear-box is of the totally-enclosed 
type, with bevel gearing running in oil and trans- 
mitting the drive to a cross-shaft on the machine, 
the final drive from the cross-shaft to the rotor 
being by a chain at each end. The chains are 
totally enclosed, one of the casings being visible in 
the figure. The depth of cultivation is of con- 
siderable importance with rotary cultivators, as on 
this largely depends the percentage of seed germina- 
tion secured when preparing seed beds, or the 
effectiveness of the machine when used for harrowing 
or other purposes. The method of regulating the 
depth on the machine illustrated is to rotate the 
land wheel shaft, the latter being cranked. The 
rotation is effected by a nut-and-screw mechanism. 
The screw is square-threaded, and is connected to 
a heavy cast-iron arm keyed to the wheel shaft, the 
nut being mounted on the main frame of the 
machine. The rotor, which can be clearly seen in 
the figure, is of all-steel welded construction. The 
tines are of high-carbon steel and are bolted to steel 
carriers. The main rotor-shaft bearings are mounted 
in slides on the frame, enabling them to be moved 
to adjust the tension of the chains. All the driving 
shafts are of high-quality steel and are carried in 
ball bearings. The chains are of the roller type, 
and a slipping clutch is embodied in the counter- 
shaft to avoid any possible damage caused by 
choking or jamming. The rotor cover can be held 
in the open position, as shown, when the machine is 
employed for clearing the ground of weeds. The 
cultivators can be employed with any tractor having 
a power take-off, and the three models previously 
referred to differ in width, having a width of 4 ft., 
5 ft. and 6 ft., respectively. The narrowest model 
is specially designed for use with a Fordson tractor ; 
the intermediate model, shown in the figure, is 
suitable for tractors of similar power to the 10-20 
International, while the widest model is suitable 
for tractors of similar power to the International 30, 
for the lighter types of work, or a more powerful 
tractor for heavier work. The fourth model referred 
to, which, as stated, is mounted on skids, is specially 
suitable for orchard or hop-garden work. Cultiva- 
tion is obtained over the full width of the machine 
by mounting the skids directly under the outside 
frame members and providing extensions of these 
members at the rear on which two fixed coulters 
are mounted in line with the skids. 

The tandem tractor disc harrow illustrated in 
Fig. 28, annexed, was shown by Messrs. Bedford 
Plough and Engineering Company, Limited, Bed- 
ford. To give adequate strength to resist the 
stresses imposed by tractor operation, high carbon 
steel has been substituted for mild steel for all the 
principal parts subject to high loading. The steel 
discs are heat-treated to give a hard, smooth, and 
long-grained wearing edge. They are spaced 6 in. 
apart, and can be set at any desired angle from the 
driver’s seat. For this purpose they are grouped 
in four gangs, the gang frames being pivoted top 
and bottom near their outer ends on the main 
frame. The inner ends of the gang frames are 
linked, also top and bottom, to a swinging lever, 
the two rear gangs being coupled to the upper end 
of the lever, and the two forward gangs to the lower 
end. This lever can be clearly seen in the photo- 
graph reproduced, and it will be noticed that it 
pivots on a fixed bracket on the main frame. This 
bracket carries a swivel bearing at the top supporting 
the adjusting handle. The rear end of the adjusting 
shaft is threaded, the nut with which the thread 
engages being mounted in a swivel joint at the top 
of the swinging lever. The rod for setting the two 
rear gangs at an angle can also be seen in the figure, 
and it will be seen that it is coupled at its lower end 
to a block sliding in guides along the main backbone 
of the machine. The upper and lower links to the 
rear gang frames are coupled to the block, and a stop 
is provided on the slide so that when the block 
reaches it, the gangs are straight. The front discs 
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turn the soil outwards, while the rear discs turn it 
inwards, thoroughly mixing and aerating the 
ground. The main frame is of angle steel, and while 
well braced, is at the same time extremely flexible, 
so that clods and uneven surfaces are well cut down 
and pulverised after winter or spring ploughing. 
Che harrow is stated to be equally satisfactory for 
producing a seed bed in summer fallow conditions, 
When orchard cultivation is required, an extended off- 
set draught hitch can be supplied which allows the 
harrow to work under branches, and close up to the 
roots of fruit trees, leaving ample room for the 
tractor wheels to avoid injury to the trees. Four 
transport wheels, visible in the figure, are provided. 
These wheels are mounted on frames which are 
self-locking on the gang frames, but which can be 
instantly removed when relieved from the weight 
of the machine. 








THE NEWCOMEN SOCIETY. 


Durrmne the summer meeting of the Newcomen 
Society, which was held in London, from June 18 to 20, 
special attention was drawn to the history of the 
London and Greenwich Railway, the centenary of 
the opening of which falls this year. On the evening 
of June 18, after the society’s dinner at the Arundel 
Hotel, a paper by the president, Mr. C. F. Dendy 
Marshall, was read, entitled “‘ Centenary of the London 
and Greenwich Railway—a Chapter in the History of 
the Southern Railway "’; and the next day a visit 
was paid to Charlton House, Charlton, at the invitation 
of the Mayor and Corporation of Greenwich to see a 
special exhibit of prints and documents which had 
been arranged by the Borough Librarian, Mr. 8. C. 
Robinson. On the way back to London by motor 
coach, the route followed closely that of the railway. 

The London and Greenwich Railway, the earliest 
London line, said Mr. Dendy Marshall, was authorised 
by an Act which received the Royal Assent on May 17, 
1833. The total length of the line was only 3} miles, 
but it had a special place in railway history, as it was 
constructed on 878 arches of brickwork, which are still 
in existence. The capital was 400,0001., finally raised 
to 993,0001. The original survey was by Francis 
Giles, but it was Lieutenant-Colonel G. T. Landmann, 
R.E. (ret.) who proposed a viaduct throughout and 
designed the works. The first recorded trip on the 
line took place on June 9, 1835, when the Royal 
William locomotive ran a mile in four minutes. The 
line appears to have been used to some extent in 1836, 
but the formal opening of the section from London 
Bridge, as far as Deptford, by the Lord Mayor, took 
place on December 14, 1836, with the usual rejoicings. 
At first the line was laid on stone sleepers, but in 
1838 it was announced that, owing to complaints of 
noise and leakage through the arches, the Deptford— 
Greenwich section would be laid on wood, and would 
be made watertight with asphalt. On December 24 of 
that year the line was opened to Greenwich, the station 
at which, when finally completed in 1840, was described 
as “* magnificent.” 

As with other railways, the London and Greenwich 
led, on the one hand to most optimistic estimates of 
its value, and on the other to a great mass of opposition. 
Mr. Dendy Marshall referred to two contemporary 
pamphlets in his possession. One, published in 1833, 
estimated the yearly receipts at 103,0001., of which 
80,0001. was to be profit, being at the rate of 20 per 
cent. on the capital of 400,000/., “* the whole of which, 
it is expected, will not be required.” 

It is not generally known that the line throughout 
its length was to have two boulevards at ground level 
where visitors, invalids and children could stroll. 
The tolls for enjoying this privilege were to bring in 
5O0l. a day. As the construction of the viaduct pro- 
ceeded, there were many who compared it to the great 
aqueducts of Rome. In the Mechanic's Magazine of 
September 12, 1835, it was said, “ The London and 
Greenwich Railway viaduct is fast approaching comple- 
tion, and presents a very imposing appearance. It 
forms a highly inter>sting object from the summit of 
Nunhead Hill, at the back of Peckham, from which 
the whole range of arches, seen in its entire length, 
appears like the ‘ counterfeit presentment ’ of a Roman 
aqueduct. Nunhead Hill is decidedly the best point 
from which to obtain a general view of this magnificent 
work, which there forms a part of the foreground to 
an exquisite and comprehensive panorama of the 
metropolis.” 

At Chariton House, Mr. Robinson exhibited a print 
showing a proposed railway from Westminster Bridge, 
intended to join the London and Greenwich Railway 
near Deptford, and another print showing how it was | 
proposed to carry the Greenwich Railway on a viaduct | 
at the bottom of Greenwich Park. 





This part of the | 
scheme met with strong opposition from the Admiralty, | 
and Airy, the Astronomer Royal, was asked to report | 
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COMPANY, LIMITED, SOUTHAMPTON. 
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on the probable effect of the railway on the Observatory. 
In connection with this report, Airy, at the beginning 
of 1836 made observations with a telescope and colli- 
mator just where the Croydon Line joined the Greenwich 
line. But the strongest opposition against the Green- 
wich Railway and its continuation to Gravesend, via 
Woolwich, came from those interested in the many steam- 
boats carrying passengers on the Thames. The 
objectors at Woolwich declared the Greenwich and 
Gravesend Railway was “ unnecessary—uncalled for— 
unsightly—dangerous—unparalleled, and altogether 
destructive of the town and the interests of the com- 
munity.”” Another writer declared “ that the project 
can bring no advantage to the towns on the proposed 
line; but on the contrary must be extremely detri- 
mental to the interests of the tradesmen generally, 
and particularly to the watermen, as well as to the 
capital, invested in steam boats, and in the lately 
erected pier at Gravesend.” 

As things turned out, neither the optimists nor the 
pessimists prophesied truly. The lines once opened, 
enjoyed great popularity, and one of the directors, 
giving evidence before a Select Committee in March, 
1841, said that since the opening of the Greenwich 
Railway, 170,000 journeys had been made on the line, 
and 6,800,000 passengers had been carried without loss 
of life or limb to anyone. 








REVERSING GEAR FOR MARINE 
DIESEL ENGINES. 


THE marine reversing gears manufactured by Messrs. 
The Parsons Oil Engine Company, Limited, Town Quay 
Works, Southampton, have established a high reputa- 
tion for reliability. The firm have, however, had 
repeated requests to market a gear for heavier work than 
those previously manufactured, and have accordingly 
introduced a new unit capable of transmitting 25 h.p. 
per 100 r.p.m., with a maximum of 250 brake-horse- 
power at 1,000 r.pm. This gear, which is shown in 
section in the annexed figure, follows the firm’s standard 
practice so far as the reverse-train portion is concerned, 
but the clutch is of the dry-plate instead of the cone 
type. One of the earlier reverse-gear boxes was 
described in ENGINEERING, vol. cxix, page 542 (1925), 
and a comparison of the section then given with that 
on this page will show that the single helical spring 
employed tor engaging the clutch has been replaced by 
a number of smaller springs. At the same time, the 
ball bearing to take the propeller thrust has been 
considerably increased in size, and oil seals have been 
introduced at both ends of the main shaft. The 
actual reversing train, which, as will be seen, is of the 
epicyclic type, is of considerably heavier construction 








a 


than in the earlier models, but as before, it is controlled 
by screw gear operated by a single handwheel through 
the medium of a rocking lever and ramp. The method 
of locking the gear in the neutral position has been 
somewhat modified, the new design having a with- 
drawable stop pin registering with a hole in a plate on 
the nut slide, as shown. The main casing is of fabri- 
cated steel, instead of cast iron, thus saving weight 
without any loss of rigidity. The new clutch is of the 
dry multi-plate type. The diameter of the plates is 
large enough to ensure ample surface area, and it will 
be clear from the section that oil cannot reach the 
plates. The oil is actually confined to the reverse 
gear-box, and after this has been filled up to plug 
level, no further attention is required for a long period. 
The forward main shaft, shown on the right in the 
figure, is carried in two rows of ball bearings, and is 
arranged so that these bearings are not affected by the 
pressure of the clutch springs. Careful attention has 
been given to accessibility, and dismantling is facilitated 
by no longer having to deal with the single powerful 
clutch spring. The top of the gear is enclosed by light 


casings. The gear gives the same speed ahead and 
astern, in accordance with the maker’s standard 
practice. A standard 2-to-l reducing gear can be 


incorporated with the box if required. It is stated 
that the proportions of the control gear are arranged 
so that only a light effort is required to effect the 
reverse. The operating wheel is mounted in a rigid 
bearing, so that remote or overhead controls can be 
arranged with a minimum of trouble. The space 
required fore and aft, and also below, has been reduced 
to a minimum, and the scantlings are stated to be in 
excess of Lloyd’s and Board of Trade requirements. 
The actual overall length from flange to flange is 
4 ft. 1} in., the overall width is 2 ft. 8} in., and the 
height from the shaft centre line to the top of the 
handwheel handle is 2 ft. 4? in. The gear has been 
designed specially for Diesel work, and has given 
entirely satisfactory results on a heavy two-cylinder 
engine with very unfavourable torque features. 








Trarric SigNaAL IMPROVEMENTS IN ExETER.—The 
system of fixed interval traffic light signals in Exeter, 
which was one of the earliest to be installed, is to be 
converted to the vehicle-actuated system in the High- 
street and at Exe Bridge. In the High-street the signals 
during the day time will operate in three directions, 1 
order to control through traffic in both directions and the 
large number of vehicles turning out to the right. During 
the evening and night they will operate in two directions 
only. The change-over will be made automatically 4 
soon as the traffic falls below a certain level and the 
duration of the signals will also be varied to meet local 
requirements and to maintain as even a flow as possible. 
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BATCHWORTH PUMPING STATION. 





Fie. 1. 


THE BATCHWORTH PUMPING STA- 
TION OF THE RICKMANSWORTH 
& UXBRIDGE VALLEY WATER 
COMPANY. 


A Goon example of the modernisation of waterworks 
is to be found in the Diesel-electric pumping station at 
Batchworth, Hertfordshire, the recent additions con- 
sisting of two electrically-operated vertical-spindle 
turbine pumps drawing from boreholes and discharging 
into a concrete surface balancing tank, from which the 
water is delivered to reservoirs by oil-engine driven 
horizontal-spindle centrifugal pumps. The station is 
under the Rickmansworth and Uxbridge Valley Water 
Company, and the whole of the scheme now to be 
described was designed and carried out by the com- 
pany’s engineer and manager, Mr. James Grimmett, 
M.Inst.W.E. The general features of the plant are 
indicated in Fig. 1 above and in Figs 2 to 4, Plate IV. 

The water of the boreholes is derived from the 
upper chalk which overlies, to a thickness of about 
650 ft. at the site, a thick layer of Gault clay, the latter 
forming a bed impervious to the chalk water. There is 
an overburden of about 10 ft. of gravel and soil on the 
chalk. The Batchworth station at Rickmansworth 
lies in the valley of the River Colne, near the junction 
of the Rivers Colne, Gade and Chess, and when first 
erected in the year 1900 consisted in the main of two 
50-h.p. water turbines, deriving their power from the 
River Colne, and each driving a three-throw ram pump 
drawing water from a borehole 20 in. in diameter. 
When the river was low the pumps were driven by a 
65-h.p. suction-gas engine. By the year 1931 the 
demand for water had increased so much as to render 
this plant inadequate, and in that year the station was 
extended by the sinking of a second borehole 36 in. in 
diameter by 300 ft. deep and a new engine house was 
built with new plant consisting of three sets of Allen 
heavy-oil engines, two driving centrifugal booster 
pumps and the other driving a direct-current generator 
supplying current for a motor-driven borehole pump 
installed in No. 2 borehole. 

The plant now under consideration is housed in an 
entirely new engine house built alongside the Allen 
engine house. It was decided. to sink a new, No. 3, 
borehole down to 300 ft. and to utilise No. 1 borehole, 


which was used in conjunction with the ram pumps 
driven by the water turbines, by installing motor- 
driven vertical-spindle turbine pumps in these two 
boreholes. These two boreholes are actually situated 


about 300 ft. from the main engine house and are 115 ft. 
apart. Both pumps are of similar design, but are 
at different levels below ground. The pump in No. 1 
borehole is at a depth of 95 ft., as the borehole is 
reduced from 20 in. to 16 in. in diameter at a depth 
of 100 ft. below ground level. At present this is 
quite satisfactory, as is indicated by the facts that the 
water table in the strata at the site is approximately 
10 ft. below ground level and that, pending the bringing 
ot No. 3 pump into service, No. 1 borehole was used 
under artesian head by the old plant. At the same 
ume it may happen at some future date that the 
Water level may fall below 95 ft., and to meet this 
®ontingeney No. 1 pump and motor have been so 
designed that the pump shafting and suction pipe can 
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be extended and an axial-flow pump installed in the 
16-in. section of the borehole. These two pumps would 
then work in series to lift the water to the balance 
tank. The suitability of the present position of the 
pump in No. 1 borehole is also confirmed by the level 
in No. 2 borehole remaining at about 80 ft. below 
ground level, when pumping is proceeding at the rate 
of 1,500,000 gallons per 24 hours. A yield test on No. 3 
borehole at its completion showed that 2,000,000 gallons 
per 24 hours could be easily obtained. This test was 
carried out by an air-lift capacity plant with a 9-in. 
rising main going down to 260 ft. This test was of 
service also in clearing the borehole from all loose chalk 
and slurry. All the boreholes are lined with steel 
tubing, the strata encountered down to 300 ft. con- 
sisting of soft and hard chalk with flints. A drawing of 
one of the borehole pumps and house is given in Fig. 2. 
Each house is 15 ft. square, the height from the floor 
to the bottom of the lifting-block girder being 19 ft. 6 in. 
A set of blocks of a capacity of 10 tons is provided for 
lifting the pump. The houses are of multi-coloured 
brick with artificial stone-dressings, and have boarded 
and leaded flat roofs. 

Both borehole pumps are of the vertical multi- 
stage turbine type and each is capable of delivering 
2,000,000 gallons per 24 hours. The No. 1 pump 
has three impellers, and the No.3 pump two impellers, 
keyed to the pump shaft, which is fitted with renewable 
bronze sleeves. The cast-iron end covers and middle 
bodies are connected by internal tie bolts. A double- 
flap non-return valve and a strainer are fitted to the 
end of the suction pipe. The rising main consists of 
lap-welded steel tubes with steel flanges riveted and 
welded on. At the joint of each length of rising main 
is fitted a steady-bearing for the shaft. The shaft is 
fitted with renewable sleeves of bronze in way of the 
bearings which are bushed with lignum vite. The 
bearings are lubricated by filtered water supplied 
through a casing encircling the shaft. The shaft 
couplings are of the muff type, the drive being trans- 
mitted through the keys, and parallel stainless steel pins 
being employed to take the static loading and hydraulic 
thrust. The pump and rising main are suspended from 
the headbox supported on the baseplate, which also 
carries the motor stool. An automatically-lubricated 
water-cooled Michell thrust bearing is incorporated 
in the stool and takes both the hydraulic thrust of the 
pump and the weight of the rotating elements. A non- 
return valve and sluice valve are fitted to the pump 
delivery. The pump motors are of the vertical enclosed 
ventilated drip-proof type. The motor for No. 1 bore- 
hole pump is of 130 brake horse-power and has a 
speed range of from 700 r.p.m. to 1,400 r.p.m. The 
motor for No. 3 borehole pump is of 105 brake horse- 
power with a speed range of from 600 r.p.m. to 
1,100 r.p.m. The speeds in both cases are varied by 
shunt regulation. The No. 1 motor is of greater power 
than the No. 3 motor in order to provide for the axial- 
flow pump referred to earlier. Control is from the 
main engine house, which will now be dealt with. 

The main engine house is a rectangular building of 
Prestwood multi-coloured brick with artificial stone 
dressings. Its internal dimensions are 62 ft. 6 in. long 
by 38 ft. wide, plus an entrance vestibule at one end. 








Although devoid of ornament the building is by no 


means unpleasing, the proportions being good and the 
large round-headed windows being well disposed. A 
view of the interior is given in Fig. 1 and a longitudinal 
section and plan in Figs. 3 and 4. From these it will 
be gathered that the room is well lighted, a condition 
contributed to by a lantern light in the roof, which also 
serves for ventilation. The roof is carried on steel 
trusses and is finished internally with varnished pitch 
pine purlins and tongued and grooved boarding, the 
external cover being Westmoreland slates. The floor 
is covered with black and red tiles arranged as shown, 
the engine and pump beds being also tiled. The lower 
part of the walls is finished with a tile dado 4 ft. high. 
The engine and pump beds and the larger foundation 
under them are constructed of mass concrete and rest 
on a reinforced-concrete raft, which extends over the 
full area of the building and is itself in way of the 
foundations and walls carried on concrete piers and 
footings taken down to the underlying gravel. A 
basement is provided above the raft and between the 
foundation blocks and the walls for the pipe connections 
and electric cables. The engine exhaust silencers are 
situated outside the house and are constructed in an 
independent chamber of brickwork having baffle walls 
and exhaust non-return doors operated by hand. Special 
attention was given to the question of exhaust as the 
station is situated in a residential area, this, as a matter 
of fact, being one of the chief reasons for deciding 
against steam plant with possible trouble from smoke 
A steel gantry carried on brick pilasters runs the full 
length of the engine house and carries a 2-ton hand- 
operated travelling crane. 

The power plant in the main engine house consists 
of four vertical internal-combustion engines, all of which 
are to be seen in Fig. 1. The engine, a, at the left hand 
of Fig. 4, develops 100 brake horse-power at a age of 
450 r.p.m., and the three to the right, 6, develop 225 
brake horse-power at a speed of 390 r.p.m. All are of 
the five-cylinder solid-injection heavy-oil type made 
by Messrs. Ruston and Hornsby, Limited, of Lincoln, 
provided with monobloc cylinders and _totally- 
enclosed valve gear. The exhaust and inlet valves are 
horizontally-opposed and are actuated, together with 
the starting valves, by a chain-driven camshaft. 
Starting is effected by compressed air from two receivers 
c, situated against the engine-room wall. The receivers 
are charged by a petrol-paraffin air compressor d, 
capable of compressing 10 cub, ft. of air per minute 
to a pressure of 300 lb. per square inch. all cylinders 
are started, the air being admitted automatically in 
the correct sequence. The starting lever is inter- 
locked with the fuel pump to prevent simultaneous air 
and fuel admission. The relief valves are incorporated 
with the starting valves. The fuel is supplied to the 
pumps from gravity service tanks e, in the situation 
shown. The service tanks are supplied from a 100-ton 
storage tank, the supplies being passed through a meter 
so that the fuel consumption of each engine may be 
checked daily. The fuel pumps are of the spillway 
type controlled by the governor, and having hand 
regulation. Hand adjustment is also provided for the 
governor, giving regulation between full and three- 
quarters speed. 

Forced lubrication is adopted throughout, an Auto- 
Klean strainer being embodied in the oil circuit. The 
sumps of all the engines are interconnected and coupled 
to a common filtration and centrifugal separating plant, 
a pump being embodied in the plant for extracting the 
oil from, and returning it to, the sumps. e engine 
cooling water is fed by gravity from a tank f situated 
10 ft. above the floor at the end of the engine house. 
After passing through the jackets the water flows to 
the balancing tank in which it is cooled. An electrically- 
driven centrifugal pump g below the gravity tank 
draws from the surface balancing tank and delivers to 
the gravity tank. The exhaust-gas temperatures are 
measured by multi-point recording pyrometers. These 
instruments were supplied by Messrs. Foster Instrument 
Company, Letchworth, and are of the thermocouple 
type recording the temperature of the gases from each 
cylinder on a continuous roll chart by means of coloured 
lines. 

It will be clear from the several illustrations that the 
four main engines are not all employed on similar 
duties. That on the right of Figs. 3 and 4 and in the 
background of Fig. 1 drives a generator h for the supply 
of current to the borehole pumps. The other three 
drive booster pumps, that is, pumps which draw from 
the balance tank into which the borehole pumps 
discharge and deliver the water to two reservoirs. One 
of these is at Harefield, 14 miles from Batchworth, and 
involves a lift with a total head of 210 ft.; and the 
other is at Heronsgate, 1? miles distant, involving a 
total head of 360 ft. Any of the three pumps can 
deliver to either reservoir, as will be apparent from the 
lay-out of the delivery pipes shown at the bottom of 
Fig. 4. The two pumps 2, t, in the centre of the house, 
have each a delivery capacity of 2,000,000 gallons per 
24 hours. The small set has been installed to suit the 
varying loads and to avoid running the larger sets at 





uneconomical loads. The generating set has a direct 
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drive, while the three pumps are driven through speed- | panels, viz., one for the 150-kW generator supply, 
increasing gear boxes. , 
The 2,000,000-gallon pumps are of the horizontal | two main feeder panels for the borehole-pump motor 
split-casing centrifugal multi-stage type, having two | starters and an auxiliary feeder panel. Each panel is 
impellers so arranged that one impeller hydraulically | complete with its own circuit breaker and meter. | 
balances the other. They run at a speed of 1,570) Warning lamps are provided on the switchboard to 
r.p.m. for the 360 ft. head and at a speed of 1,255 r.p.m. | indicate any leakage to earth on the underground feeder 
for the 210 ft. head. These pumps were supplied by | cables. The switc was suppli by Messrs. 
Messrs. W. H. Allen, Sons and Company, Limited, | Crompton Parkinson, Limited, Bush House, Aldwych, 
Bedford. The 750,000-gallon pump is, as will be seen London, W.C.2, this firm also supplying the main and 
from Fig. 1, of a different design. It is of the solid- | auxiliary generators. 
casing centrifugal multi-stage type having three; The borehole-pump motor starters were made by 
impellers, the entire casing being held together by | Messrs. Watford Electric and Manufacturing Com > 
through bolts. This pump was made by Messrs. | Limited, Whippendale-road, Watford, and are of the 
Gwynne’s Pumps, Limited, Hammersmith, London, | automatic contactor type with press-button control 
W. 6, and the hydraulic thrust is taken by an auto-| in both the main engine house and the borehole-pump 
matic plate balance system. The speed-increasing | houses. Stop and start buttons are provided on the 
gr units for all three pumps were made by Messrs. | motors for use in case of émergency, though normally 
ower Plant Company, Limited, West Drayton, Middle. | control is effected from the main cngine bellbe. The 
sex, and are of the totally-enclosed double-helical type | motors may be stopped and re-started at full field 
sasteiciiam Wid me | strength at any setting of the s control, without 
Results of Test on One ae Booster-Pump readjusting the starter by whe ge motors being 
Met — allons, | &'@dually brought up to speed by the automatic 
ee oe , g |rheostat. The main engine house also contains the 





Average quantity 











Average tot . 

Speed of me ao ane nal | Venturi-tube recorders. These are seen at m, m, in Fig. 4, 
Speed of engine 390 r.p.m. | the positions of the tubes on the delivery mains being 
Temperature of— indicated at n,n. The recorders were supplied by Messrs. 
Engine exhaust gases, average 738-8 deg. F.| British Pitometer Company, Limited, Low Glencairn- 
» cooling water, inlet 54 deg. F. street, Kilmarnock. i 
T cooling water, outlet 120 deg. F. As regards the running of the plant, the test results | 
emperature of engine room ... 65 deg. F. |... h edi = vill be of i Thi 
Water horse-power —.. 155-2 | G:vem in Sho pooceding covamn Wal SoceMmaress, Suastest | 
Efficiency of pump, works’ test 81 per cent. | consisted in running the 150-kW generating set with one 
Efficiency of gears, works’ test 97 per cent. | of the borehole pumps and one of the 2,000,000-gallon | 
Brake horse-power of engine . 197-8 booster sets. While the booster set was running norm- | 
Fuel consumption per— | ally, the generator set was, with one borehole pump | 
Brake horse-power per hour 0-402 Ib. |only going, run at half-load. The fuel consumption | 

Per water horse-power per hour 0-512 Ib. | per water horse-power per hour is, therefore, slightly 


| better than when the set is working at full load with | 


Results of Test on One Borehole-Pump Unit. |two borehole pumps. The individual units were, of | 
. » 


Brake horse-power of generator engine 120-8 | course, all tested at the respective makers’ works before | 
em of engine ine me sain 390 r.p.m. delivery to the site 
»rat = - —e | 
"er une santos 545-6 deg. F. In conclusion, it may be noted that the whole of the 
» © Cooling water, inlet 54 deg. 4 | buildings, foundations and electrical installations were | 


121 deg. F. | carried out by the water company’s own staff. The | 
cables were supplied by Messrs. Johnson and Phillips, | 


+» cooling water, outlet 
Fuel consumption per brake horse- 











_ power per hour 0-427 Ib. Limited, Columbia House, Aldwych, London, W.C.2. | 
Generator output to— i 
Borehole pump, 78-4 kW | 
Circulating pump, 0:8 kW total 70-7kW 
Outside, 0-5 kW ... " CREEP AND GROWTH OF 
Generator efficiency at half-load, works | 
test wii " , 89 per cent. | CAST IRONS. 
a © quantity pumped per minute 1,416-5 gallons | The Behaviour of Five Cast Irons in Relation to Creep | 
‘otal head on borehole pump... 159 ft. and Growth at Elevated Temperatures.* 
Speed of borehole pump , 1,032 r.p.m. 
Water horse-power of borehole pump.. 68- J. Tapsect, A.C.G.1.. M. L. Becker, Pu.D.. | 


. 68-39 By H. 
Efficiency of borehole pump, works’ test @ percent. | ~ 
Total brake horse-power to pump (in- 
cluding 7:0 brake horse-power for 
shaft and thrust losses) coe 
Efficiency of pump motor, starter gear 
and cables 


B.Mer., and C. G. Conway, B.Sc. 


93-38 (Concluded from page 52.) 

Ordinary Cast Iron.—Strain-duration curves for 
strains up to 0-005 in. per inch obtained in creep and | 
growth tests on the ordinary cast-iron are shown in | 
Fig. 1, page 51, ante. In figures showing creep | 


one — 88 per cent. 
Results of Combined Tests. 
Total water horse-power of booster and 


borehole pumps o 23- a 
Total fuel cuulametion for beth pumpe 223-43 | curves, the plotted strain includes both creep and | 
per hour (not including 0-33 + | such elastic deformation as may exist, and also growth. | 
per hour for outside work) ‘ 130-86 Ib. | Fig. 2 shows the relations between the stress and | 
Fuel consumption per water horse- | log. rate of strain at 40 days at the test temperatures. 
power per hour 0-5859 lb. | The rates of growth at 40 days are indicated by points 


19,480 B.Th.U. | along the axis of log. rate of strain. Growth tests 
| were not made at 370 deg. C. (700 deg. F.). At 
| 450 deg. C. (842 deg. F.), the rate of growth is small, 
| but a very considerable increase occurs at 538 deg. C. 
(1,000 deg. F.). At both temperatures growth deter- | 


Gross calorific value of fuel ‘ 

Cost of pumping 1,000 gallons of water 
against a head of 100 ft., taking 
fuel at 89s. per ton 

Overall thermal efficiency of 
water horse power 


0- 141d. 
plant, 


fuel 22-75 per cent. | 


with ring-lubricated white-metal bearings. Each gear-| Measurements show that growth is continuous at | 
box is fitted with an oil cooling system, the oil draining | 450 deg. C. and 538 deg. C., and has not ceased in 
from the gearbox into a sump containing a water-| 130 days and 66 days at the respective temperatures. 
cooled coil. A pump on the gearbox draws the oil! The magnitude of the growth is such as to preclude 
from the sump and sprays it on to the gear teeth, at/| the use of the iron (as cast) at such temperatures if 
ee time flushing the oil wells under the bearings deformation of any kind has to be severely limited. 
with cool oil, ’ 
The electrical installation is on a 220-volt direct- | considerably reduced by prior heat treatment; the | 
current two-wire system. The 150-kW generator is| tests described later, ‘using the ordinary and the 
of the open compound-wound two-bearing type and, ; 
as already stated, is directly coupled to the engine. In| be effected by heat treatment. 
addition to providing current for the borehole pumps, | The structure of the cast iron was found to be| 
it also supplies the machine shops and the lighting | uniform across the section. In the iron as received, | 
system, and is wirec in conjunction with the pre-| the size and distribution of the graphite flakes were 
viously-existing generator situated in the adjoining | more or less normal, whilst the background was com- 
Allen engine house. An auxiliary generating set | pletely pearlitic, as would be expected from the high 
marked & is provided to supply current for lighting | eombined-carbon content. 
and small power requirements when the main generators | by creep under a stress of 2 tons per square inch for 
are not in use. This set is driven by a four-cylinder! 1§ days to 17 days at 538 deg. C., there was little | 
vertical heavy-oil engine made by Messrs. Russell | evidence of cracking, but the pearlite had very largely 
Newberry Company, Stamford-road, Altrincham, and | proken down, and the resulting graphite had been | 
s of 15-kW capacity. The main generating plant deposited on the existing flakes or as a very finely- 
is thus duplicated and the two generators can be | divided precipitate in the ferrite. A rather more | 
run either singly or in parallel. The remaining elec- Seon . a . 
trical equipment in the main house consists of main 
and auxiliary switchboards and two borehole pump 
motor starters. The main switchboard | has five 








* Communication from the National Physical Labora- | 
tory, read before the Iron and Steel Institute, on Thurs- | 
day, May 7, 1936. Abridged. 


}one for paralleling over to the existing generator, | 


mines the minimum rate of deformation, and thereby | and the log. rate of strain. 
defines the trend of the curves of Fig. 2 to zero stress. definitely superior to the ordinary and nickel-chromium 


| It was considered probable that the growth could be | 5 
| this stress for 309 days before fracture ensues, but at 
2 tons per square inch the creep rate is only about 
nickel-chromium irons, show that an improvement can | one-twentieth of that at 4 tons per square inch. 


dendritic structure is clearly visible. 


| is no pearlite present. 

| the structure near the centre of the bar w here the 
In the structure produced | graphite flakes are small, but where the supercooled 

| type of graphite is not so conspicuous. 
seen that the structure of the Silal 
uniform as that of the two previous irons. 
magnification, the phosphide eutectic is seen, and in 
certain places near the centre of the bar a trace of an 
unusual structure, possibly of a further constituent, 15 
found within the ferrite grains. 
for the constituent in the ferrite to break up after 4 
time, and this is more noticeable in tests at 538 deg. U- 
| Apart from the behaviour of the ferrite, there appea’s 
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advanced stage of decomposition is illustrated in 
Figs. 17 and 18, representing the structure of the 
growth test-piece after 66 days at 538 deg. C. From 
these and other similar results, it appeared that the 
structural changes occurring during the tests depend 
upon the time of exposure, rather than upon the 
magnitude of the stress. Specimens were examined 
after creep for 89 days, and wth for 130 days at 
450 deg. C., but no appreciable difference from the 
original condition was noted. Specimens tested at 
370 deg. C. were, therefore, not examined. 

Nickel-Chromium Cast Iron.—The stress-log. rate 
of strain relations for the nickel-chromium irons are 
given in Fig. 4. The rate of growth at 450 deg. C. is 
somewhat greater for this iron than for the ordinary 
cast iron, with the result that the deformations of 
the two irons under stresses up to 2 tons or 3 tons per 
square inch are similar. The nickel-chromium iron is 
somewhat superior to the ordinary iron at 538 deg. C., 
but its rate of growth at both 450 deg. C. and 538 deg. C. 
is such as to exclude material in the as-cast condition 
from service at those temperatures. It is shown later 
that a considerable improvement of the nickel-chromium 
iron as regards resistance both to creep and to growth 
can be effected by heat treatment. The results 
plotted in Fig. 4, of the creep tests at 370 deg. ©. 
suggest that the iron will withstand a stress of a few 
tons per square inch without serious deformation. 

The structure of this iron, as revealed by very light 
etching, is shown in Fig. 19 at a fairly high magnifica- 
tion. This is reproduced particularly to show the 
unusual fringes of graphite which were noticed close 
to and parallel with the main graphite flakes in certain 
sections examined. The more generally observed type 
of structure was found after creep at 4 tons per square 
inch for 2 days at 538 deg. C. The graphite flakes 
were uniform and not too large, while the distribution 
of graphite and phosphide eutectic appeared to be 
regular throughout. As in the ordinary iron, the 
background was pearlitic. The structure observed in 
the growth specimen after 78 days at 538 deg. C. is 
illustrated in Figs. 22 and 23. The former, which was 
etched lightly, shows the more usual type of graphite, 
and indicates that, although there has been a tendency 
for the cementite to spheroidise, only slight decomposi- 
tion into graphite, &c., appears to have taken place. 


| As shown in Fig. 23, however, a number of transverse 
| and longitudinal fissures, for the most part rectilinear, 
| are 


to be seen in certain places, which correspond 
frequently with the appearance of “ fringed ” graphite. 
It was, therefore, thought at first that this “ fringed ” 
graphite was a sign of incipient oxidation and general 
break-up of the material. The fact that, as shown 
in Fig. 19, “ fringed” graphite is sometimes found in 
this iron in the as-received condition appears, however, 


| to contradict this suggestion and point to its formation 
| as being due to a decomposition of the austenite during 


cooling after casting. It should be noted that this 
iron contains about 2 per cent. of silicon: this has 
probably been added to counteract the effect of the 
chromium, which might otherwise cause the formation 
of an undue proportion of carbide. 

Silal Cast Iron.—Although the growth of Silal cast 
iron at 450 deg. C. and 538 deg. C. was discernible, it 
was very small in amount, and not accurately measur- 
able. The deformations in the creep tests may, 
therefore, be taken to represent true creep strain, the 
microscopical evidence of structural change, as described 
later, being such as to indicate that growth was not 
likely to be appreciably influenced by the applied 
stress. Fig. 5 shows the strain-duration curves 
obtained, and Fig. 6 the relations between the stress 
The Silal cast iron is 


cast irons. The rate of strain at 370 deg. C. for 4 
stress of 10 tons per square inch (see Fig. 6), and the 


further creep test results at 450 deg. C. and 538 deg. C., 
demonstrate the load-carrying possibilities of the iron. 


At 450 deg. C., for example, a stress of 4 tons per 


square inch produces a creep rate at 40 days of 


10-7 in. per inch per hour, and the material supports 


The structure near the outside of the bars as received 
is reproduced in the etched state in Fig. 25. ‘The 
The graphite 
is small and largely of the supercooled type, and there 
In comparison, Fig. 26 shows 


It will thus be 
bars is not as 
At higher 


There is a tendency 
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to be little yrs structural change during treatment 
at 450 deg. C., or at 538 deg. C. 


Nicrosilal Cast Iron.—The structure of the first 


batch of this iron was found to be somewhat variable. 
It thus appears that the composition is critical, in 
that very slight changes either in the composition or 
of casting may cause considerable 
structure. 


the conditions 


differences in Whatever the type of 
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150. 


ORDINARY 
ETCHED. 


cast iron examined is inferior to the ordinary cast iron, 
and at 538 deg. C. is very similar to the nickel-chromium 
cast iron. Its growth is very much greater than that 
of the Silal cast iron. 

At 538 deg. C., the strain-duration curves of the 
Nicrosilal iron have a somewhat unusual character, 
mainly demonstrated in Fig. 7 by the growth curve 














and the curve for a stress of 1 ton per square inch, 
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18. Orpryary Cast I[Ron. GROWTH. 


Ercuep. xX 500. 


Fig. 


the iron during test, and these have been studied 
microscopically. Figs. 34 and 35 show the structure 
of a specimen after creep test at 3 tons per square 
inch for 18 days at 538 deg. C. The imen was 
etched in a 4 per cent. solution of nitric acid in alcohol 
for about 10 seconds. The austenite has very largely 
broken down to a dark-etching sorbite, and, as would 
be expected, the material was no longer non-magnetic. 
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graphite, the iron consists mainly of austenite, whick 
‘s only slightly etched after immersion in a 12 per cent. 
solution of nitric acid in alcohol for 1 minute. A 
second light-etching constituent is also present in 
‘mall amounts, This constituent has not been identi- 
hed, but it appears likely to be related to the phos- 
phorus content and takes up an interdendritic position. 
Creep and growth tests were made at 450 deg. C. and 
538 deg. C. on the first batch of Nicrosilal cast iron. 
The strain-duration curves obtained are shown in 
Fig. 7, and the corresponding stress-log. rate of strain 
curves in Fig. 8. At 450 deg. C. the sample of Nicrosilal 








The curves show that a fairly steady rate of strain 
occurs for several days, followed by a rapidly-decreasing 
rate, and then by comparatively little change in rate. 
It was found that the Brinell hardness of the creep 
and growth specimens varied from a value of about 
135 before the test, to about 430 after 40 days at 
538 deg. C. A growth specimen maintained at 450 deg. 
C. for 44 days also showed considerable hardening, 
which varied from one end of the specimen to the 
other, thus confirming that the original bar was not 
uniform along the length. These unusual charac- 
teristics suggested that changes were taking place in 








The same type of breakdown occurred at 450 deg. C., 
but the process was considerably slower than at 
538 deg. C. 

The opinion was expressed that although the parti- 
cular iron investigated was suitable for severe service 
conditions at temperatures above about 800 deg. C., 
the composition was probably critical as regards 
stability of structure at 538 deg. C. A fresh batch 
of slightly different composition was, therefore, 
obtained (Table I, page 51 ante), and tested at 
538 deg. C. The results obtained are shown by the 
dotted curves in Fig. 7, which disclose that the second 
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batch of Nicrosilal iron was somewhat superior to the 
first. However, hardening was still found to take 
during the creep test at 538 deg. C., the Brinell 
being 160 before test, and 320 after test. In 
addition, microscopical examination revealed that 
the same struct breakdown occurred, though less 
rapidly than in the case of the first batch of the iron. 

Niresist Cast Iron.—The stress-log rate of strain 
curves on the Niresist cast iron are shown in Fig. 10. 
The growth of this iron at 450 deg. C. was found to 
exceed that at 538 deg. C., and for that reason the 
curve in Fig. 10 for the tests at 450 deg. C crosses that 
for the tests at 538 deg. C. The rate of strain under 
a stress of about 3 tons per square inch is the same 
at both temperatures, but at lower stresses the rate 
of strain would be greater at 450 deg. C. than at 
538 deg. C. 

The Niresist cast iron has the best resistance to | 
creep and growth at 538 deg. C. of the irons tested, 
but at 450 deg. C. the Silal iron, by virtue of its 
very low growth, is superior to the Niresist iron. The 
structure of the Niresist cast iron, like Nicrosilal, is | 
austenitic. The polished specimen, however, is very 
much more easily etched than that of Nicrosilal, and | 
the austenite contains quite a large proportion of a | 
light-etching constituent which appears as a eutectic | 
A creep specimen which had been stressed at 6 tons | 
per square inch for 6 days at 538 deg. C. exhibited a | 
structure almost identical with that of the original | 
material, and even after 41 days in the growth test | 
the only obvious change was that due to the precipita- | 
tion of additional graphite around the eutectic areas, | 
as referred to below. In view of the fact that Niresist 
has less resistance to creep and growth at 450 deg. C. 
than at 538 deg. C., it was thought that the austenite | 
might be less stable at 450 deg. C. Microscopic | 
examination of a growth specimen after 56 days at 
450 deg. C., however, showed that the austenite had 
not decomposed, In addition, the growth specimens | 
were found to remain non-magnetic, and it is clear, | 
therefore, that at 538 deg. C. and at 450 deg. C., | 
the stability of the austenite in Niresist is much greater 
than that in Nicrosilal. 

Considerable graphitisation occurred during tests at 
538 deg. C. and 450 deg. C., and in order to obtain | 
quantitative information, millings were taken from | 
the growth specimens, their carbon contents being | 

| 














compared below with those for the iron in the condition 
as cast. Within the limits of accuracy of these deter- 
minations, it may be concluded that graphitisation | 
has proceeded further in 41 days at 538 deg. C. than 
in 56 days at 450 deg. C. Although it cannot be | 
assumed that the figures for combined carbon represent | 
equilibrium values for the particular temperatures, 
there is evidence that the stable condition is reached | 
more rapidly at 538 deg. C. than at 450 deg. C., and | 


After Growth for— 
| 


As Cast. | 56 Days at) 41 Days at | 
| 450 deg. C.| 538 deg. C 
Total carbon, per cent. , 2-44 2-45 | 2-36 
Graphitic carbon, per cent 1-70 P14 2-20 
Combined carbon, per cent 
(by difference) 74 0-31 | 0-16 


it is possible that this may have some bearing on the 
unusual relationship of both the growth and the creep 
properties at the two temperatures. 

Effect of Heat Treatment on the Properties of Ordinary | 
and Nickel-Chromium Cast Irons.—The growth of the | 
ordinary and nickel-chromium cast irons in the as-cast 
condition is too great between 450 deg. and 538 deg. C. 
to warrant their use in steam-plant components where | 





distortion of appreciable magnitude is not permissible. | - 


For certain reasons, based on the shape of the growth | 
eurves and the knowledge that much of the growth | 
may be accounted for by the graphitisation of the | 
pearlite, it was considered possible that a heat treat- | 
ment at a temperature higher than 538 deg. C. might | 
carry the irons over the early stages of growth and | 
result in a reduction of the growth in subsequent | 
heating at 538 deg. C. Preliminary tests were carried | 
out on both irons to determine the period of annealing | 
required to effect the structural changes. Specimens | 
were examined microscopically after 2 days and 5 days 
at 600 deg. C. and after 1 day and 5 days at 650 deg. C. 
It was found that the ordinary iron responded to 
treatment much more readily than did the nickel- 
chromium iron. In 2 days at 600 deg. C., the ordinary 
iron showed definite signs of change, while after 5 days 
most of the pearlite had graphitised, and that remain- 
ing had become spheroidised. In the same period the 
nickel-chromium iron had not been appreciably affected. 
At 650 deg. C., the breakdown occurred more rapidly. 
For the ordinary iron, 5 days sufficed to graphitise all 
the cementite, apart ibly from a certain amount 
associated with the phosphide eutectic, while for the 
nickel-chromium iron some of the cementite had been | 
graphitised, although a considerable quantity r ined 














in the enaiine form. The structures after 5 days 
at 650 deg. C. are illustrated in Figs. 48 and 49. 

For the actual growth and creep tests, two specimens 
of each material were first heated at 600 deg. C. for 
5 days, the growth during heat treatment being 
measured. The average total growth of the ordinary 
iron specimens after 5 days was 0-0063 in. per inch, 
and that of the nickel-chromium iron 0-0028 in. per 
inch. The temperature was then lowered to 538 deg. C., 
and one specimen of each iron was stressed to obtain 
a creep curve, and the other left unloaded to measure 
the growth. The beneficial results of the heat treat- 
ment are disclosed by the particulars given in Table X. 
Repeat tests at 538 deg. C. were then made on fresh 
specimens after heat treatment at 650 deg. C. for 
5 days, the total growth at this temperature being 
0-0086 in. per inch for the ordinary iron, and 0 -0027 in. 
per inch for the nickel-chromium iron. The further 










T? 
eo 

we 

5 


= maa AE 





Nicke.-Curomium Cast Iron. Growrs. 


Liegutty EtcuHep. x 500. 


Fie. 22. 





determine the effect of heat treatment on the cree 
and growth at 450 deg. C., but it is probable that one 
treatment would be as beneficial in its effect at 450 deg 
C. as at 538 deg. C. 

Comparative Behaviour of the High-Alloy Irons at 
850 deg. C.—In view of the fact that the Silal, Nicro. 
silal, and Niresist irons have been developed chiefly 
for use at relatively high temperatures, some compara. 
tive creep and growth tests have been made on these 
irons at 850 deg. C. The creep and growth specimens 
used were each 0-30 in. in diameter, and of 2-in. gauge 
length. The results of the tests are given in Table XII. 
It is evident that the Nicrosilal cast-iron is superior 
to the other cast irons as regards growth at 850 deg. C. 
Judging from the results of the tests at 1 ton per 
square inch, the Nicrosilal iron appears to be definitely 
superior to the Niresist as regards resistance to creep 
at 850 deg. C. It may be noted that scaling and 
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is shown by the results in Table X. To determine 
whether the pre-treatment caused appreciable loss in 
strength of the irons at air temperature, specimens of 
the two irons, 0-45 in. in diameter, were heat treated 
at 650 deg. C. for 5 days, machined to 0-35 in. diameter, 


improvement effected by heat treatment at 650 deg. C. | 





Material. 


oxidation below the surface cause appreciable wastage, 
particularly in the case of Niresist, and it is probable 
that this affects the life under stress of the relatively 
small specimens used. For larger specimens the 
wastage factor would presumably be less pronounced 
At 850 deg. C. a thin protective scale appears to be 


J 
| TABLE X.—GrowTH AND CREEP OF ORDINARY AND Nickxet-Caromicum Cast Irons at 538 pec. C. AFTER 
Heat TREATMENT AT 600 pec. C. anp 650 pze. C. 


Rate of Strain 








As received 


Ordinary cast iron ee ee os 
Heat treated for 5 days at 600 deg. 


As received _ oe - 
Heat treated for 5 days at 600 deg. 


| Heat treated for 5 days at 650 deg. .. 


Nickel-chromium cast iron| As received 


| As received 


Cc. 
Heat treated for 5 days at 650 deg. C. 

e’ 

C 


Heat treated for 5 days at 650 deg. C. 


| 
Stress. Final Strain | 
Condition. Tons per at 40 Days. | at 40 Days 
square inch. | Percent. | In. per in. per hour 
| | 
Growth test | 0-73 0-00000329 
°° 0-135 0 - 00000050 
| 0-02 =| — 0-09000004 
; 2-01 0-00000916 
? 0-34 | 0 -00000229 
1 0-23 | 0 - 00000167 
ee ° xs an Growth test 0-27 | 0- 00000146 
Heat treated for 5 days at 600 deg. C. a 0-07 | 0 - 00000025 
: 0-01, | —0-00000008 
ee ee én os 1 | 0-86 | 0-00000617 
Heat treated for 5 days at 600 deg. C. 1 0-32 | 0- 00000271 
1 0-07. 0-00000017 


Heat treated for 5 days at 650 deg. C. 





and then subjected to a tensile test at air temperature. 
The heat treatment at 650 deg. C. has produced a 
decided lowering of the strength of the ordinary iron, 
but has had far less effect in the case of the nickel- 
chromium iron. The results are in agreement with 
those of other investigators who have previously shown 
that such annealing treatments cause less reduction in 
tensile strength of cast irons containing chromium 





than of ordinary irons. No tests have been made to 


produced on Silal, but after 15 days the structure #6 
not greatly affected, apart from a possible slight 
thickening of the graphite flakes. The scale produced 
on Nicrosilal seems also to behave in a protective 
manner, and the wastage is not excessive after 40 days 
at 850 deg. C. On the other hand, a certain amount 
of decarburisation occurs beneath the scale, while in 
the particular sample examined grey-coloured crystals 
were observed in the metal some distance below the 
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surface. The anstenite appears to remain unchanged 
during service at 850 deg. C. After the specimen 
of Niresist cast iron had been tested for growth at 
850 deg. C. for 42 days, it was found to have a very 
hard skin, of depth about 0-05 in. The skin or scale 
adhered quite firmly, and was not readily detached 
except by hammering. 

Conclusions.—The results of the investigation show 
that the ordinary and nickel-chromium cast irons re- 
tain useful strength at temperatures up to 538 deg. C. 
(1,000 deg. F.), but that in the as-cast condition the 
rates of growth and creep would be greater than 
those generally considered permissible for steam plant 
operating at this degree of superheat. The creep and 
growth properties of both irons may, however, be 
considerably improved by heat treatment below the 
critical temperature for a suitable period, say 5 days 
at 650 deg. C. The growth which occurs at super- 
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Examination of the austenitic cast iron Nicrosilal 
indicates that the austenite constituent is unstable at 
538 deg. C., at 450 deg. C., and probably at even lower 
temperatures. The rate and manner of breakdown 
are influenced to some extent by slight changes in 
composition, and by heat treatment at a temperature 
above 1,000 deg. C., but the ultimate result is little 
affected. The austenite breakdown causes a compara- 
tively rapid growth and creep, and it appears, there- 
fore, that at such temperatures Nicrosilal is unsuitable 
for service where permanence of dimensions and reten- 
tion of the austenitic condition are essential. On the 
other hand, the austenite constituent of Niresist cast 
iron is stable at 538 deg. C. and 450 deg. C., and this 
iron possesses good growth and creep properties at 
these temperatures. Actually, the growth and creep 
at low stresses appear to be less at 538 deg. C. than 
at 450 deg. C., and although the reason for this is not 
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heated steam temperatures appears to be largely due 
to the graphitisation of the pearlite cementite, and the 
function of the heat treatment is to bring about most of 
this decomposition before the material is finally 
machined and put into service. The resistance to 
creep and growth of Silal cast iron at 538 deg. C. is 





Taste XII.—Results of Comparative Tests at 














850 deg. C. 
| 
Stress. | Duration | Final 
Material. Tons per | of Test. | _ Strain. 
square foc, Days. | Per cent. 
| Linear 
: } growth 
Silal cast iron ..| Growth test 15 2-52 
Niresist cast iron... ee 42 0-33 
Nicrosilal cast iron 
(first batch) és eo 41 | s 
| Elo on 
| on 2 in. 
- | at fracture 
Miveaiat cast iron ..| 1 1-9 (broken) | 0-75 
‘icrosilal cast iron | | 
(first batch) = ..| | «5 (broken) | 1-0 
Nicrosilal cast iron | | | 
v) | 1 13 (broken) | 1:5 


(second batch) 





much greater than that for ordinary and nickel- 
chromium irons and is, in fact, of the same order as 
for these irons in the heat-treated condition referred 
toabove. In view of the low combined-carbon content 
of the Silal, this is not surprising, and the effect of 
heat treatment at about 650 deg. C. has not been 
investigated, as little improvement seems likely to be 
obtained with this iron. 





clear, it is possibly not unconnected with the more 
rapid graphitisation and the earlier attainment of a 
stable state at the higher temperature. In view of 
experience gained during the research it seems likely 
that the growth and creep properties of Niresist might 
be improved at superheated steam temperatures by 
giving a preliminary heat treatment, such as has been 
applied successfully to the ordinary and nickel-chromium 
irons. In this event the properties at 538 deg. C. and 
450 deg. C. might assume the more usual relationship. 

In regard to properties at 850 deg. C., it has been 
shown that the growth of the Nicrosila! cast iron is 
less than that of the Niresist iron, and much less than 
that of the Silal iron. As far as resistance to creep at 
850 deg. C. is concerned, the results of the single tests 
at 1 ton per square inch indicate that the Nicrosilal, 
pastiontually that of the second batch, is superior to 
the Niresist. A hard layer of partly oxidised metal is 
formed on the surface of Niresist at 850 deg. C., but 
it appears that this is less protective against further 
oxidation of the underlying metal than is the thinner 
scale formed on Nicrosilal and Silal. 








ConcreTE EXPANSION JOINTING MATERIAL.—Messrs. 
Kautex (Plastics), Limited, 9, Deansbrook-road, Edg- 
ware, Middlesex, have recently placed on the market a 
new ex ion Jointing material consisting, we are 
informed, of cork and rubber vulcanised together. 
Combining durability and resiliency, it is claimed to 
withstand changes in temperature without softening, 
shrinking, or leaving gaps, and to expand and contract 
in sympathy with ‘the concrete surface. The material, 
which is called Kautex,is recommended for use in 
connection with concrete roads, swimming pools, bridges, 
piers, wood-block roads, etc. 





FUEL RESEARCH BOARD TEST 
ON A RETORT OF THE COAL 
RESEARCH SYNDICATE, LIMITED, 
AT MANSFIELD. 


A test which is described in a recent Fuel Research 
Board report* was carried out upon a “ pilot” plant 
consisting of two retorts, each claimed to be capable 
of carbonising 70 tons per day, erected by the Coal 
Research Syndicate Limited, at Mansfield Colliery. These 
retorts have been erected as a guide to provide data 
for the installation of a much larger plant. The process 
was originally developed in America for the distillation 
of oil shale ; a small-scale unit erected in London was 
tested by the Fuel Research Board in July, 1928. This 
second test in this country, and the first on a full-sized 
retort, was conducted during the period of September 28 
to October 4, 1935. During this period, however, an 
appreciable portion of the time was accounted for by 
the intervals between discharging and recharging, and 
also by an idle period of 22-4 hours due to a mechanical 
breakdown. The period between discharging and 
recharging could be decreased if better-trained labour 
were available. 

The retort is of the static, vertical, intermittent type. 
It consists of a circular brick-lined shaft some 25 ft. 
high and 10 ft. in diameter at the top, widening to 
10 ft. 4 in. at the base. The top is closed by a hemi- 
spherical dome through the top of which the charging 
chute passes, and in the side of which are two el 
horizontal gas ports with air intakes. At the bottom 
of the retort is a grate forming the top part of a metal 
chamber and mounted on wheels running on rails, 
which can be withdrawn hydraulically in a horizontal 
direction to discharge the coke. The volatile products 
pass from the base of the retort to a suitable by-product 
plant wherein the tar and liquor are condensed. The 
cleaned gas is available for heating the retort. 

About 5 cwt. of coke are placed on the grate, and 
the grate moved back into its working position by 
means of a hydraulic ram. The joints are made 
between the bottom chamber and the retort and the 
gas off-take, respectively. The telescopic chargi 
device is lowered and slowly raised while coal is charg 
to within 5 ft. of the top door, after which it is with- 
drawn and the coal levelled. Wood saturated with 
paraffin is then thrown on the top of the coal and 
ignited. After closing the top cover, air is drawn 
downwards through the wood fire and the coal, the 
products of combustion being discharged to atmos- 
phere. After about 15 minutes the gas passing 
through the exhauster can be ignited, when the gas 
line to the burners is purged and part of the gas 
returned to the gas ports at the top of the retort, 
the remainder being delivered to a burner used for 
evaporating the liquor. Experience has shown that 
in normal operation it is desirable to withdraw about 
90,000 cub. ft. to 100,000 cub. ft. of gas per hour 
from the base of the retort and to return about half 
of it for combustion above the coal charge. A slight 
vacuum is maintained at the top of the retort through 
the operation of the exhauster in order to draw in the 
air necessary for combustion. The vacuum at the 
bottom varied throughout generally from less than 
1 in, w.g. to just over 10 in. w.g., but may rise to 
25-in. w.g. on occasion. The correct time for car- 
bonisation is adjusted mainly by the temperatures 
registered by three thermocouples, two of which are 
situated immediately below the grate, while the third 
is in the gas off-take. As the hot zone descends 
through the retort the temperatures registered rise, 
until when they are at 350 deg. C. the admission of 
air is discontinued, though gas admission to the top 
ports is continued. Water sprays at the top of the 
retort are put into operation. rate at which gas 
is withdrawn from the retort now falls to about 
50,000 cub. ft. per hour, but during the quenching period 
this, and with it the rate of circulation, is gradually 
built up to 100,000 cub. ft. per hour; at the same 
time the surplus gas is reduced, at first to a small 
quantity in one step and then gradually to zero, care 
being taken to maintain the pressure at the top of the 
retort approximately constant. As quenching proceeds 
the temperature at the base of the retort rises to about 
500 deg. C., after which it falls to about 150 deg. C., 
when it is considered that the cycle is complete. After 
breaking the gas off-take joint, the coke is di b 
withdrawing the grate when it falls freely to the ued. 
It is normally black when discharged, but requires 
quenching with water to prevent subsequent firing 
in the heap. 

The carbonisation is thus conducted by passing 
heated gases downwards through a pile of coal some 
80 sq. ft. in cross-sectional area, ‘‘ One of the limita- 
tions ” of this retort, says the report, “is that it can 
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only dest with coals which, to some extent, resemble | 
shale in their physical characteristics. They must, | was done wholly by recirculation of gas. The time 


for example, be either non-caking or only slightly 
caking and be free from fines, and they must retain 
their original shape and size throughout their 
treatment.” 

The coal used in the test was chosen by the Coal 
Research Syndicate, Limited, and was from 4-in. to 2-in. 
washed large nuts from the Mansfield colliery of the 
Bolsover Colliery Company, Limited; it is the com- 
mercial grade from the Top Hard seam and 
sold for househol According to the Gray- 

Board, this 


King assay test, used by the Fuel Research 
a 
the assay 


coal produces an assay coke dull-black in 

and showing only slight coherence. In 

at 600 deg. C. it yielded per ton, 14-8 cwt. of coke, 
26 gallons of tar, 11-3 gallons of liquor, and 3,740 
cub, ft. of gas. The coal as received passed principally 
through a 3-in. screen, and 11-8 per cent. was retained 
on a l-in. screen. It was deemed desirable to remove 
the fines from this coal by a #-in. bar screen, so that 
the coal as charged was of the following size: On 
3-in. screen, 14-9 per cent.; through 3-in. screen and 
on 2-in., 49°6; through 2-in. screen and on 1-in., 
26-8; 1l-in. screen and on §-in., 5-5; #-in. screen, 


3-2. 

The yields of products obtained by the test were 
as follows :— 
' Per ton of 

pT Poe 

harged ol 
(10-7 | Dry 


3s. Coal 
lolsture). 


Coke (dry) . - . ewt. 12-1 
Tar (sp. gr. 1-055) 1 . 
Surplus 

they 
8 es . 
Light spirit from surplus gas 
Tar fog from surplus gas 


ee 
(cal. value. = 189 B.Th.U. | 
Pte.) on ad cub. ft. | 


test was between a maximum of 26-9 per cent. and a 
minimum of 15-1 per cent. The size of the coke, 
which must to a large extent depend on the size of the 
coal charged, in view of the inconsiderable caking 
power of the coal, was as follows, as the mean of four 
runs :— 

On 3-in. screen 00g - on 

Through 3-in. screen and on 2 in. ... 
2-in. ,, l-in. ... 
1-in. 


” 


oo GENs ees 
Sieve 


° ‘in. , 
éo ae 
e fn screen ‘ ase 

It is recorded that the amount of 
}-in.) increased progressively from 13-6 per cent. in 
the first discharge to 25-6 per cent. in the fourth 
diseharge. The coal used contained 4-9 per cent. of 
ash. The air-dried coke had 2-8 per cent. of water, 
6 per cent. of volatile matter, and 7-3 per cent. of ash. 
It contained only a trace of tar. When tested for 
combustibility by the Research Board empirical method 
against the standard coke, the coke produced in this 
test at first lagged very slightly behind the standard in 
rate of radiation, but attained a greater rate of maximum 
radiation and kept its radiant power longer. It is 
recorded that “‘ the maximum rates of radiation were 
high, due to the high bulk density of the coke, and the 
fires remained intense for an unusually long time. The 
appearance of the fire was marred, however, by the 
accumulation of whitish ash, which was not easily 
removed from the fuel.” 

The tar, on distillation, yielded 47-3 per cent. of 
pitch above 36C deg. C., and contained 45-8 cent. 
of tar acids (phenols), and 49-8 per cent. of neutral 
oil (principally unsaturated hydrocarbons). It is 
concluded that tar of the composition indicated would 
be readily amenable to hydrogenation and from 
experience with similar tars the yield of spirit distilling 
below 200 deg. C. should be equal in volume to the 
tar treated. It was found that the amount of air 
admitted to the retort was only sufficient to burn 
60 per cent. of the gas supplied. The heat used for the 
car isation was 23 therms per ton of coal as charged, 
and in view of the intermittent nature of the process, 
this figure is considered reasonable. 

In their general observations on the operation of the 
plant, the Fuel Research Board call attention to 
certain engineering details that will require attention, 
in particular, the joint between the bottom chamber 
and the retort. The claimed throughput is 35 tons 
each retort per 24 hours, but during a period of 101-4 
hours the coal treated was 130 tons, or 30-8 tons per 
24 hours, the drop being due to the time lost between 
charging and discharging. The quantity of breeze 
was considered to be high when the type of coal used 
and the method of carbonisation are taken into account. 
Moreover, the coke decrepitated at times on the fire. 
It was suggested that this was due to water-quenching, 


The moisture content of the coke as obtained in this 
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and a separate test was made in which the quenching 


occupied in carbonisation and cooling was thereby 
increased from the usual period of 23 to 25 hours to 
32} hours. When using coal very similar in size 
to that charged during the main test, the average 
dry-cooled coke was found to contain a higher propor- 
tion of large coke than the water-cooled coke, compara- 
tive figures being :-— 





| Dry-cooled | Wet-cooled 

Coke (One Coke (Av. of 
Charge), 4 Charges), 
Per cent. Per cent. 





12-7 
49-3 
18-2 
19-8 


Above 2-in. screen . bel 
Through 2-in. screen and on l-in. . | 


” l-in. ,, -im . 
Breeze below ¢ in. 


The decrepitation noted with the wet-quenched coke 
did not occur with the dry-quenched coke, and by 
using dry quenching there was “ a general improvement 
in the coke obtained when compared with the coke 
produced . . . when water was used for quenching.” 








EJECTOR-PUMP INSTALLATION. 


ALTHouGH the principle of the jet pump has been 
known for many years and is described in the majority 
of text books on hydraulics, it has not hitherto found 
any wide application in practice on account of its low 
efficiency. Recently, however, this method of pumping 
has been improved and developed by Messrs. Gresham 








and Craven, Limited, Ordsall-lane, Salford, Manchester, 
and has been made practicable for application to bore 
holes down to 6 in. in diameter. The arrangement 
employed by the firm consists of a ram or centrifugal 
pump located near to the top of the bore hole. A 
header box is fitted to the top of the latter. This 
box is illustrated in the upper part of annexed figure, 
and it will be seen that the delivery pipe passes upwards 
through a suitable gland and is extended downwards 
to the required depth in the bore hole, being coupled 
to the ejector by a socket joint at the bottom. The 
down pipe is concentric with, and surrounds, the 
delivery pipe, being screwed into the header box at 
the top and into the ejector at the bottom. The 
header box is of cast iron and the ejector of brass. 
The ram or centrifugal pump is coupled to the branch 
on the header shown on the right inthe drawing. The 
upper end of the delivery pipe passes into an overhead 
tank, the pipe outlet being well above the surface 
of the tank. The supply to the ram or centrifugal 
pump is drawn from this tank, and the main delivery 

ipe is also attached to the tank at a level above the 
Soon iate delivery pipe outlet. The ment 
of the ejector will be clear from the lower part of Fig. 1, 
but it may be mentioned that an alternative arrange- 
ment is available with the delivery pipe separate 
from the down pipe when space is not limited. The 





latter arrangement is suitable for large bore holes, 


[JuLY 17, 1936. 
and has the advantages that a cheaper type of ejector 
may be employed and that no header box is required. 
The overhead tank provides a water supply for 
priming and so starting the pump at any time, and 
the tank also provides a reservoir for the pumped water 
from which it can be either drawn off as required or 
pumped away for remote disposal. The power pump 
itself can be portable and moved from site to site, 
as may sometimes be required in irrigation work, the 
ejector and pipes remaining permanently in position 
if desired, as these parts require neither inspection 
or maintenance. With the arrangement described, 
all the moving parts of the installation are above 
ground, where they are easily accessible for repair or 
removal. There is practically no limit to the depth of 
well, or to the height to which the ejector will deliver 
water with a suitable pump. 

An ejector-pump installation of the type described 
was recently supplied to a Lancashire brewery, the 
estimated duty being as follows :— 

Induced water, 25 gallons per minute at 270 ft. head. 

Useful water horse-power 2-05. 
Motive water, 120 ions per minute at 630 ft. head 
at ejector. 
Motive water horse-power 22-9. 
Motive head = pump generated head + static fall — 
pipe friction 
= 363 + 270 — 3 = 630. 
Final discharge from ejector, 145 gallons per minute. 
Head at discharge = static lift p + friction. 
= 270 + 12 = 282. 

Water horse-power from ejector = 12-4 brake horse- 

power. 

Duty of Ejector.—Motive water, 120 gallons per minute 
at 630 ft. Induced water, 25 gallons per minute at zero 
pressure. Final discharge, 145 gallons per min. at 282 ft 


, 12-4 
Ejector efficiency, 2-97 54-2 per cent. 
Duty of Pump.—120 gallons per minute at 363 ft. head 


and efficiency of 66 percent., take 20 brake horse-power 
The actual b.h.p. absorbed was 19. | 
2. 

Overall efficiency, a = 10-8 per cent. 

Actually, it was found in practice that 50 gallons of 
water per minute were induced from 270 ft., the 
improvement on the estimated figures being due to 
the fact that the bore hole was fuller than had been 
anticipated, so that there was a positive head on the 
induction side. 








AMENDMENT OF A SPECIFICATION. 


Ir is not often that the Court will exercise that 
special jurisdiction conferred by the Patents Act which 
enables a specification to be amended. In a recent 
case Messrs. Davidson and Company, Limited, Sirocco 
Engineering Works, Belfast, presented a petition to 
Mr. Justice Luxmoore for leave to amend Specification 
No. 223786, relating to improved apparatus for the 
separation and removal of dust and grit from dust- 
laden air or from the gaseous products of combustion 
in furnaces. The question involved was as to the 
form of amendment to which a patentee is entitled. 
The petition was opposed by Messrs. The General 
Electric Company, Limited, and Messrs. James Howden 
and Company (Land), Limited. 

In the Davidson system for flue-dust removal and 
collection neither washing (scrubbers) nor electricity 
is employed ; the apparatus, in fact, has no moving 
parts and separation is effected purely by centrifugal 
action. The firm has three patented types of collector, 
of which the third is the “ SS” or shunt-suction type, 
consisting of a primary collector with its axis horizontal, 
operating in conjunction with a secondary collector, 
into which it discharges the dust. 

The first claim of specification No. 223786 covers 
this system of collection. In it the primary collector. 
or vortex chamber, is provided with an outlet for 
connection to an exhaust fan drawing fromthe same. A 
small portion of the air or gas carries forward the 
dust centrifugally separated in the primary or vortex 
chamber and is conducted by a suitable outlet to 
a dust receptacle or settling chamber. 

The object of the amendment was to limit the inven- 
tion to a combination including a secondary separating 
chamber by which the dust is evacuated and 
purified air or gas returned to the main air or gas stream. 

The Patent Office having disallowed the proposed 
amendment, which had been contested by the same 
opponents, the patentees appealed, and Mr. Justice 
Luxmoore in substance allowed it. The claim, thus 
amended, covers a specific arrangement in which there 
is in combination a primary centrifugal separating 
chamber and a secondary centrifugal separator, both 
working under suction conditions and with the secon- 
dary separator having an outlet pipe led back into the 
main purified air or gas stream. The decision is of 
special importance to patentees inasmuch as this 1s 
believed to be the first occasion on which the Court 
had regard to the merits of an invention in an amend- 
ment case and allowed claims for what actually w4* 
the real invention. 
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UNDERGROUND ELECTRICAL 
EQUIPMENT FOR MINES. 
(Continued from page 54.) 

A suPPLY to the underground equipment installed 
in mines is generally given from the surface at a 
pressure of from 2,000 volts to 3,300 volts through 
three-core lead-covered and double-wire armoured 
cables. These cables are controlled at each end by 
a circuit-breaker. Circuit-breakers of a similar 
pattern are also used on the main underground 
feeders and for controlling the stator windings of the 
larger slip ring motors. To comply with the Mines 
Department regulations, each of these circuit- 
breakers must be capable of interrupting the 
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ting compound before despatch. The intercon- 
necting boxes have flameproof covers but are not 
compound-filled, so that the pillar units can be 
easily separated and re-combined. All flameproof 
joints are made with smooth-machined flanges and 
all the heads of the bolts and nuts securing the 
inspection covers are shrouded. They can only, 
therefore, be turned with box spanners, and the 
opening of the enclosures by unauthorised persons 
is thus discouraged. A system of mechanical inter- 
locks prevents the breaker being drawn out or 
plugged in except when it is open and the oil tank is 
in position. The oil tank cannot be lowered unless 
the breaker is drawn out. A free handle prevents 
the breaker from being held closed under an 
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maximum short-circuit output of the turbo- 
generators or transformers to which they are con- 
nected and each separate circuit must be provided 
with means for cutting off the pressure automatic- 
ally in the event of a fault. For this purpose the 
Metropolitan-Vickers Electrical Company usually 
supply one of their type S.F. draw-out metal-clad 
circuit-breakers, the appearance of which will be 
gathered from Fig. 10. These breakers are made 
with both normal and flameproof enclosures, the 
latter, which is that shown in the illustration, being 
generally employed in collieries, both above and 
below ground. They are designed for various 
current-carrying capacities at 650 volts and 3,300 
volts, the maximum rating with flameproof 
enclosure being 400 amperes at 3,300 volts. The 
short-circuit interrupting capacity of these breakers 
is ascertained by means of tests made with large 
alternators and oscillographs, so that if for any 
circuit the maximum short-circuit kVA be cal- 
— a suitable size of circuit-breaker can be 
selected. 

As will be appreciated, these circuit-breakers are 
so arranged that they can be drawn entirely clear 
of live metal for inspection and can also be com- 
pletely removed. They are provided with a safety 
door to prevent access to the stationary contacts 
when the breaker is drawn out. They can be used 
singly, or any desired combination of sizes can be 
assembled with ’bus-bar chambers to form a switch- 
board, as depicted in Fig. 10. The chambers con- 
taining the *bus bars and the instrument and protec- 
‘ive transformers are filled with solid-setting insula- 
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overload, and remote push-button trip can be 
arranged for. 

The breakers can be fitted with an under-voltage 
release, a no-volt no-close device, and two or three 
over-current trips. The latter can be adjusted to 
work at from 100 per cent. to 200 per cent. of the 
full-load current. They are fitted with a two-rate 
dashpot-pattern time lag, which is independently 
adjustable and is particularly recommended for 
feeders supplying coal-cutter and other squirrel-cage 
motors, which are started by being switched direct 
on to the line. Normally this time lag has an 
inverse time characteristic, which provides a delay 
of from 20 seconds to 30 seconds down to one second. 
Under heavy currents, however, a spring-loaded 
valve, which usually lets oil through the dash- 
pot piston, is closed by the solenoid, with the result 
that the breaker will not open in less than a mini- 
mum of about five seconds. It is therefore un- 
affected by a momentary peak load of eight times 
the full-load current, such as may occur when a 
motor is directly connected to the line at starting. 

These breakers can also be fitted with a leakage- 
current trip, which comprises testing and re-setting 
attachments, and with a detachable earthing bridge. 
The leakage-current trip, shown diagrammatically in 
Fig. 11, page 82, consists of a core- balance transformer 
with a separate primary winding for each phase and 
a single secondary winding, all four windings being 
wound on a common iron core. Under normal 
conditions the sum of the three primary currents is 
zero, and no secondary current is therefore induced. 
A leak from any phase to earth, however, disturbs 
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| this balance, and the resulting secondary current 
| actuates a direct-acting trip. This trip is generally 
arranged to operate with a leakage current equal to 
7} per cent. of the full-load current, but can be 
supplied with a sensitivity of 15 per cent. As 
operation may be very infrequent, the device can be 
tested at intervals by inserting the key illustrated 
in Fig. 15, Plate V. This key, which is only 
issued to authorised persons, when turned in one 
direction closes a switch, so that the trip coil is 
energised from a small and easily renewable primary 
battery, and when turned in the other re-sets the 
device. The operation of the trip is shown by a 
white flag, which is visible through a circular 
window. 

The detachable earthing bridge mentioned above 
| has been designed to meet the requirements of Mines 
| Department Regulation No. 131g. This lays down 
| that precautions shall be taken to ensure that any 
conductor or apparatus shall be discharged elec- 
trically before it is handled, and shall not be 
inadvertently charged while persons are working 
onit. The bridge is shown in position in Figs. 13, 
page 82, and 16, Plate V. It is inserted after the 
breaker has been withdrawn. The breaker is then 

pushed home, closed and padlocked, after which 
|a mechanical catch on the bridge itself renders all 
| the automatic features inoperative. As will be seen 
| by reference to Fig. 12, the result is that all three 
| phases are connected together and to earth, so 
| that if the feeder were accidentally made alive, 
|the circuit breaker at the other end would 
| immediately trip. 

| ‘The fittings for taking a paper or bitumen insu- 
| lated lead-covered double-wire armoured cable into 
the sealing box are shown in cross section in Fig. 14. 
| As will be seen, a lead cone, which should be drilled 
| accurately to size, is fitted over the sheath, and is 
| gripped externally by a conical fitting, which is also 
bored to fit the lead sheath. The armouring wires 
are splayed over this fitting and are gripped by a 
clamp. This clamp is held by two studs, to one of 
| which the earth terminal is secured by two lock 
|nuts. The sealing box is attached to its spreader 
| chamber by a multi-directional gland with a square 
base, which is capable of being fixed in any of four 
directions. There is also a 45-deg. split joint, 
the combination making it possible for cable entry 
to be arranged from any one of. five directions. 
The same type of cable attachment is also used on 
motors, starters, and other equipment. 

Where the operating pressure does not exceed 
| 660 volts, an alternative type of metal-clad apparatus 
is made by the Metropolitan-Vickers Company. 
This includes not only circuit breakers, but starters 
and starting pillars with both normal and flame- 
proof enclosure for both squirrel cage and slip-ring 
motors. These breakers, which are known as OCB, 
are intended principally for the smaller feeder and 
motor circuits, and can be mounted on the floor or 
on the wall. In the former case they can be 
equipped with stands and ’bus bar chambers, and 
assembled in switchboard form, in desired com- 
bination. The *bus bar and interconnecting cham- 
bers are identical with those supplied with the 
SF. breakers, so that the latter can be employed 
on one board with the OCB breakers and starters. 

Isolating switches, which are mounted at the 
rear of the circuit breaker or starter chamber, and 
are operated by a separate external bundle, can be 
fitted to all sizes of circuit breakers, and all sizes 
and types of starter. Their internal live terminals 
are shielded from accidental contact by insulating 
guards, as shown in Fig. 17, Plate V, which 
is an illustration of one of these breakers with the 
covers removed. They can be provided with a 
third position in which all three phases are con- 
nected, together, and to earth, in order to give 
protection to persons working on the feeder or 
apparatus supplied from the circuit breaker. 
Safety is further ensured by mechanical inter- 
locks, so that the isolator can only be closed or 
opened when the circuit breaker is open. The 
cover and oil tank can also only be removed when 
the circuit breaker is open, and the breaker can- 
not be closed until these parts have been replaced. 
As before, a free handle is fitted and remote control 
can be arranged. The normal protective features 
are available, the over-current trips being fitted 
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with a time lag, which is adjustable from 10 seconds 
to 20 seconds. The two-rate time lag described 
above can also be supplied. 

Several types of oil-break starters have been 
developed for use in conjunction with the OCB 
circuit-breakers, a useful feature claimed for their 
design being that many of their parts are inter- 
changeable. These include direct-on starters (OD) 


for squirrel-cage motors with a maximum rating of | 


175 h.p., and star-delta (OSD) and auto-transformer 
(OAT) starters, also for squirrel-cage motors, both 
of which have a maximum rating of 200 h.p. A 
combined stator circuit-breaker and rotor starter 
(OSR) is intended for slip-ring motors up to 50 h.p., 
and pillars, each comprising a stator circuit-breaker 
and separate rotor starter (OCB/OR), for slip-ring 
motors up to 200 h.p. An OAT starter with an 
oil-immersed auto-transformer is shown in Fig. 18, 
Plate V. 

The star-delta and auto-transformer starters for 
squirrel-cage mctors are fitted with an under-voltage 
release and two or three adjustable over-current 
releases with time lags. They also incorporate a 


correct-sequence device to ensure that the operating 
handle is moved first into the starting position and | 


then smartly into the running position. The OAT 
starters can be provided with transformers either | 
of the dry type, or oil-immersed as illustrated in 
Fig. 18. 

The OCB/OR star ing pillars for slip-ring motors 
consist of an OCB breaker to control the supply 
to the stator winding, and a rheostatic rotor starter. 
The stator breaker must be closed first and then 
the rotor starter moved by steps to the running 
positions ; normal protective features include an 
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| of which are mounted in a single case. They have 

\ all the automatic, protective, and interlocking 
~ features provided with the OCB/OR pillars. 

se An air-break flameproof starter, which has been 

, developed by the firm as an alternative to these 

(6558.c) oil breakers, is known as type MSD 40, and is 

| intended for use on motors driving small haulages, 








under-voltage release and two or three over-current |as to prevent the circuit-breaker being closed | fans, pumps and compressors, where the circuit 


release coils, with time lag devices. Interlocking 
is fitted to prevent the circuit-breaker being closed, 
except when the starter is in the off position, and 
to ensure that the starter handle is only left off or 
full on. The interlocking circuit can also be 
connected through auxiliary contacts in the brush- 
lifting and short-circuiting gear of the motor, so 





except when the brushes are in contact with the | pressure does not exceed 660 volts. Its maximum 
slip-rings and with the latter open-circuited.| ratings are 25 h.p. and 20 h.p. when arranged, 
When the circuit-breaker is open and the starter | respectively, for star-delta and direct starting. The 
is in the off position the external interlocking} case and cover of these starters, one of which 
contacts are dead. The OSR combined stator/is illustrated in Fig. 19, Plate VI, are o 
and rotor starters consist of a stator switch, rack- | malleable cast-iron with wide machined joints, the 
operated starter and oil-immersed resistance, all'cover being secured by shrouded bolts. The 
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23. REVERSING CONTROLLER WITH 


FLAMEPROOF ENCLOSURE. Fic. 24. 300-VA FLAMEPR 














oor Licutinc TRANSFORMER. 





| fitted with flameproof drum type controllers, as 
shown in Fig. 23. These are provided with spring- 
operated fingers when the maximum rating does not 
exceed 150 h.p. and with cam-operated fingers where 


it does not exceed 500 h.p. Separate resistances 
are required, and are available w'th either flame- 
proof or non-flameproof enclosures. Controllers to 
deal with both the stator and rotor circuits are 
available for pressures up to 660 volts. When 
the supply pressure is higher than this the rotor 
pressure should not exceed 660 volts and a separate 
electrically-operated stator switch, such as that 


illustrated in Fig. 20, Plate VI, is necessary 
on reversing motors. In all cases a separate 
circuit breaker is essential to give over-current 


and under-voltage protection and to enable the 
controller to be disconnected for inspection and 
adjustment. This circuit-breaker should be con- 
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as shown in Fig. 21, Plate VI. The contactor 
|is of the three-pole pattern with renewable 
| butt contacts, are shields and magnetic blow- 
|outs. Interlocks prevent the making or breaking 
|of the main circuit, except by the contactor, and 
jensure that the drum is returned to the start 
| position after a failure of the supply. The internal | 
parts of the isolating switch and the line terminals 
|are provided with a cover as shown in Fig. 22, and 
and either two or three multi-directional cable | the isolating switch handle can be padlocked in the 
boxes can be fitted as required. The starters | off position. When employed with slip-ring motors 
are supplied either with or without floor-mounting | these controllers can be used for starting, stopping, 
stands and with or without a flameproof ammeter | reversing and speed control in either direction. 
which is mounted upon the hinged front cover.|The resistances, which may be mounted at the 
Air-break control gear is used extensively for| back of the case, or separately, are generally of 
motors up to about 60 h.p., and is recommended | unbreakable strip. They can be supplied with 
for portable and semi-portable plant on which|either non-flameproof or flameproof enclosure. 
starting is frequent. The absence of oil makes| For squirrel-cage motors up to 660 volts the con- 
for dryness and cleanliness and renders maintenance | troller can be arranged for star-delta starting and 
tasier, quicker, and less likely to be neglected. | reversing, correct sequence of the operations being 
Combined controller equipments developed for | ensured by a mechanical interlock. 
either squirrel-cage or slip-ring motors driving| For slip-ring motors up to 100 h.p. the combined 
small and medium-sized haulages include a drum-| controller is used in conjunction with a liquid 
type controller, an electrically-operated contactor | controller for the rotor circuit, as illustrated in 
which gives no close and under-voltage protection, | Fig. 22, Plate VI. The operating handle is fitted 
over-current relays with single rate time lags and | with a gate pattern guide and a very smooth speed 
an isolating switch, all of which are in a single flame- | control is possible. This combination is suitable for 
Proot case. They are intended for pressures up to 660 | use in intake airways, provided that where the power 
Volts and are made in two sizes, 75 amperes and|to be continuously dissipated exceeds 5 h.p. a 


switch is fitted with rolling-butt contacts and is 
Operated by an external handle with a correct- 
sequence device and off, start, and running posi- 
tions. The protective features include an under- 
voltage release and three over-current trips, the 
latter being fitted with dashpot time lags, so that 
thev are not operated by the peak starting current. 
A spreader chamber with a separate cover is pro- 
vided at the bottom of the starter for cable entry, 





nected to interlocking contacts in the controller, 
so that the latter must be returned to the off position 
before the breaker can be re-closed. 

Liquid controllers for use with slip-ring motors 
driving haulages are also made for all voltages and 
for the largest sizes of motors. They are supplied 
with a gate type lever, master switch and electrically- 
operated reversing switch. 

Transformers for underground supply are usually 
of the oil-immersed naturally-cooled type. Being 
generally placed in intake airways, they are not 
supplied with flameproof enclosure. They are 
designed with a low overall height, and when 
required can be made specially narrow in width. 
Movement within the tank is prevented by stays. 
There is a detachable undercarriage which can be 
fitted with either skids, rollers or flanged wheels. 
A low voltage neutral tapping is brought out to an 
earthing terminal, and voltage adjustment tappings 
are connected to a plug and socket tap changer, 
which is mounted on the terminal board. 

Recently the firm has developed a 300-VA 
auxiliary transformer, whereby six lamps can be 
supplied at 100 volts, and illumination provided at 
a reasonably low cost in engine houses, haulage flats, 
turn-outs and conveyor loading stations. This 
unit has received the Buxton certificate. The 
transformer is mounted in solid-setting compound 
within a flameproof case of welded steel plates. 
Fault protection is given by a high rupturing 
capacity high-voltage fuse, which can be with- 
drawn for cable-testing purposes by the Company’s 
standard re-set key. The mid-point of the secondary 





3% h.p. and 125 amperes and 60 h.p. The rreantl iy 3p0-d of cooling water is available. 
‘roller proper is of standard cover construction, | Large slip-ring motors driving haulages can be 








winding is earthed to the case, but can be dis- 
|connected by removing a bolt. The unit can be 
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connected to any power transformer or circuit- 
breaker through the flameproof terminal chamber 
at the top, or it can be supplied with sealing boxes 
and multi-directional glands, as shown in Fig. 24, 
page 83, for insertion in the run of the cable. 

A flameproof transformer, which has been 
designed for use near the coal face, has capacities of 
5 kVA for single-phase service with a primary 
voltage of 3,300, and of 2 kVA for three-phase 
service with a primary voltage of 3,300, and of 
3 kVA for three-phase service with a primary 
voltage of 660 volts. Portable transformer stations 
consisting of a power transformer and. high- and 
low-tension switch gear are also made. A typical 
combination of this kind, which is known as a Trans- 
witch, is illustrated in Fig. 25, page 83. It consists 
of a 100 kVA three-phase 2,000/400-volt  oil- 
immersed transformer with normal enclosure, high- 
and low-voltage oil-circuit breakers with flameproof 
enclosures, and a flameproof ammeter on the low- 
voltage side. 

(7'o be continued.) 








CHEMICAL ENGINEERING CON- 
GRESS OF THE WORLD POWER 
CONFERENCE. 

(Continued from page 58.) 

At the proceedings of the International Chemi- 
cal Engineering Congress on Friday morning, 
June 26, the chair was taken by Professor P. E. 
Raaschau, who called upon Professor H. E. Watson 
to present his general report on the seven papers 
comprising Section J, the subject of this section 








being Education and Training. 


EpvucaTION. 


Professor Watson stated that the subject-matter | 
of the papers could be broadly divided into two | 
groups, one relating to general technical education, | 
and the other to training of university standard, | 
specially directed towards bridging the gap be- | 
tween chemists and engineers. As regards the first | 
group, the rapid growth of technical education in | 
Japan was emphasised in the paper entitled “‘ Educa- | 
tion and Training of Chemical Engineers in Japan,” | 
by Mr. S. Uno, who stated that applied chemistry 
and engineering courses formed a large proportion 
of the whole, but that chemical engineering was also | 
taught. Continuing, Professor Watson cited the | 
education scheme of the Institution of Gas Engineers, 
referred to in the paper on ‘“ Technical Education 
in the Gas Industry,” by Mr. C, H. Creasey, as an| 
example of a course managed and financed by an | 
industry. This scheme offered all the employees | 
an opportuntity of acquiring a good knowledge of | 
the work on which they were engaged, fundamental 
science being taught, with emphasis on those aspects 
bearing on gas manufacture and supply. The 
remaining papers, dealing with training of univer- 
sity standard, were concerned more particularly 
with chemical engineering, but there was no univer- 
sally-accepted definition of a chemical engineer. 
The courses given could be classified into a number 
of groups ranging from those dealing with the 
technology of a special industry to those of a very 
general nature. which included all branches of engin- 
eering and chemistry, together with other subsidiary 
subjects. As regards the trend of development, 
it seemed that chemical engineering in the United 
States was undoubtedly better organised and further 
developed than in any other country. The great 
development which had taken place appeared to 
be largely due to the recognition of chemical 
engineering as a separate subject. With the 
growth of the su>j¢ct, it had been possible to 
institute special classes, arranged in such a way as 
to form a uniform whole, and for the American 
Institute of Chemical Engineers to control the 
teaching by recognising institutions as efficient. 
This system would not necessarily be the best for 
other countries, and Dr. A. Eucken, in a paper 
entitled ** Problems of the Education and Training 
of the Chemical Engineer in Germany,” had care- 
fully classified the methods followed in that country, 
incidentally showing that valuable results could 
be obtained other than by the system developed in | 
America. It was significant, however, that he stated 





that some of the best chemical engineers were the 


| therefore 
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product of a course in technical physics at Munich. | tration, Safety and Welfare,” and there were seven 
This course approximated closely to the American | papers dealing with various aspects of these ques. 
system. In England, students had been largely | tions. The reporter for the Section was Mr. W. H. 
trained as chemists, and an attempt then made to | Garrett, who said that the papers fell under three 
apply a finish of chemical engineering. Many of | classifications, the first being oceupational risks and 
these men had been successful, but it was felt that | accident prevention ; the second, statistical method 
more progress could be made by regarding chemical | as an aid to control of industrial efficiency and cost 
engineering as a definite branch, suggestions as | analysis for process expense control ; and the third, 
to the nature of a suitable course being made in| the planning and control of chemical manufacture, 
a paper by Messrs. H. W. Cremer and A. J. V./| the influence of location on the cost of production, 
Underwood entitled “ Education and Training of | and considerations influencing the formulation of 
the Chemical Engineer.” | chemical engineering projects. As regards indus- 

Opening the discussion, Professor G. G. Brown | trial accidents, those due to machinery in motion 
said he thought the term “ chemical engineering * | were now a minor consideration, the main causes 
over-emphasised the chemical aspect, he himself | of accidents to-day being carelessness and non- 
preferring the term “ process engineering.” The | observance of safety rules. Attention was drawn to 
problems encountered were largely physical, and it | the dangers arising from static electrical charges, 
was important that those dealing with these prob- | an interesting point being the avoidance of crossed 
lems should possess the ability to think independently | belts. When discussing accident prevention, the 
in respect of all new developments. He therefore | point was brought out that reliability of equipment 
thought that the student should be trained in funda- | was very important, as serious accidents might 
mentals and taught to apply these fundamentals to | result from such defects as the stoppage of a stirrer, 
practical problems. The laboratory should not be | &c. Regular inspection was particularly important 
used so much as a demonstration unit as a tool| where dusty or corrosive atmospheres prevailed. 
which the student could employ experimentally to | After dealing with such points as industrial diseases, 
obtain quantitative results. | economies of safety work and welfare, the reporter 

Dr. W. Muller considered that the education | discussed the papers on cost analysis. An interesting 
should be as wide as possible. To study mechanical | point in this connection related to the location of 
engineering and then chemical engineering might |the factory. It was pointed out that any draw. 
involve as much as eight years’ work, and was/| backs in this respect constituted a permanent 
therefore hardly practicable. Jt was desirable that manufacturing handicap, a consideration that was 
the student should come into contact with large | not always given sufficient weight. After dealing 
plant during the course of his training. The results | with the chief factors determining the choice of 
obtained depended on the teachers as much as the | 4 site, such as availability of raw materials, supply 


students, and the correct training of the teacher was | Of labour, and local taxation, it was stated that 
fundamental. Learning to teach was a | Other things being equal, a flat site on the outskirts 





question for young men, and men of middle age 
could rarely learn to teach. 

Mr. C. 8. Garland said that the type of man 
wanted was one who could bring a new and critical 
outlook to the work he had to do. If he saw too 
much during his college training he would be likely 
to lose this fresh outlook. One of his most important 
functions was to control men, and although it was 
very difficult to include training in this direction in 
a college course, the value of sports and social activi- 


| ties was very high from this point of view. 


Professor A. Eucken said he thought that the 
psychological side should be more considered, the 
psychology of the individual student not being given 
sufficient attention. The academic teacher handled 
very expensive material in their students, and it was 
useful to recognise three different types, the born 
chemist, the born engineer, and the physicist. 


of a city was_to be preferred. A close study of 
transportation was always profitable, but required 
the attention of a traffic expert to get the best 
results. The report concluded with a consideration 
of the trends of development as indicated in the 
papers included in the section. The chief of thes 
appeared to be a trend towards greater legislative 
control, increased mechanisation, geographical con 
siderations tending towards decentralisation, th: 
increasing use of road transport, and concentration 
on industrial safety work. 

A short discussion, confined to safety aspects, 
followed the reading of the report. Dr. E. F. 
Armstrong said that it was of value to have German 
and British practice in accident treatment con- 
trasted in the papers, but the information given 
about British methods hardly brought out the great 
advances made. He raised the question as to 





Professor N. Ushkevitch, in describing the system | whether accident prevention should be undertaken 
of training in operation in Russia, said that there | by the industry or the Government, and said that 
were different colleges for the various branches of | 5° far as England was concerned, the Government 
the chemical industry. The normal course was for had always been willing to allow the industry to 


| five years, the first three being devoted to teaching 


of a general nature, and the last two to specialised 
training, according to the branch which the student 
was to follow. Practical training in chemical factories 
was included as part of the course. There was a 
special college in Moscow for training men for the 


| exploitation of chemical factories. 


Professor L. F. Goodwin said that there had been 
a marked change in the methods of teaching in 
Canada. It had been found unsatisfactory to give 
four years’ chemical training, followed by a year in 
engineering, and he himself had insisted that 
chemical and mechanical training must be given 
side by side after the first year. It was very difficult 
to convince the student with the purely chemical 
outlook that practical were of more importance than 
theoretical considerations in industry. 

Professor J. J. Morgan agreed with Mr. Garland 


as to the importance of sports and other students’ | 


activities. He thought that the squad system of 
training was of great value in teaching control of 
men. In this system, one man in each squad in the 
laboratory was chosen as foreman and directed the 
remainder on the mechanical aspects of the problem 
in hand. All the members of the squad had equally 
to study its theoretical aspects. 


ADMINISTRATION AND WELFARE. 


For the consideration of Section K, which 
followed, the chair was taken by Dr. W. Miller. 
The subject of the section was * Statistics, Adminis- 





| carry out the work when it showed itself capable oi 
| doing so. 

Mr. W. A. S. Calder said that it was undesirable 
|to cut down labour too much, and he strongly 
| deprecated the practice of employing one man pet 
| shift on any plant, as his temporary absence might 
| allow a fire to get a firm hold, and so on. 

| Mr. J. D. Pratt said that, as regards safety meas- 
ures, firms appeared to be rather reluctant to disclose 
details of the reasons for accidents, and it would be 
very helpful if the fullest information could be 
| published, more particularly if the accident could 
be traced to a technical reason. There was 4 
lamentable number of casualties due to men enter- 
|ing closed vessels, and the chemical engineer had 
a very serious responsibility in this respect. The 
plant must be designed so that it could be op ned 
up and cleaned with complete safety. 


THe TREND OF DEVELOPMENT. 


The first part of the meeting held in the afternoon 
‘of Friday, June 26, was allotted to Section L, 
entitled ‘Trend of Development.” The chait 
was taken by Dr. Harald Nordenson, who, after ® 
few introductory remarks, called on the General 
Reporter, Mr. H. W. Cremer, to give his report. 

Mr. Cremer very justly pointed out that the 
diversity of the subject-matter in this section 
rendered systematic treatment difficult. He had, 
| however, divided the 12 papers into three group* 
dealing, respectively, with water treatment, includ- 
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ing heat flow in steam plants, the heavy chemical | effluents from decomposable matter by biological | oxide would be provided. A production of the 


industry, and biological processes. 


The last two| 


methods, although such methods are limited 


groups, it may be mentioned, included only seven|since they are not capable of dealing with the 


papers between them, but each was divided into 
three sub-headings. In the first group all the 
papers, with one exception, dealt with the softening 
and conditioning of water for steam raising, and it 
was brought out that the higher pressures and 
steaming rates now common had necessitated 
considerable modifications in the treatment methods 
commonly employed with lower pressures. A 
paper by Mr. P. Hamer discussed the physical 
and chemical principles underlying water treatment 
and stressed the need for using methods of treatment 
in accordance with the laws governing the chemical 
reactions involved. Mr. L. O. Newton’s paper was 
chiefly _ concerned with practice. Professor C. 
Jacobsen dealt with the elimination of temporary 
hardness by lime treatment in a plant used for 
brewing water, this paper being the exception above 
mentioned. In this plant, coarse marble powder 
is used to promote the conversion of the precipitated 
calcium carbonate to a less dispersed form, rapid 
sedimentation being secured in this way. 

Two papers devoted to the lime-soda process 
discussed the formation and flocculation of 
precipitates, the time of settling, and the use 
of heat and of coagulants, particularly sodium 
aluminate, for the removal of magnesium precipi- 
tates. The base-exchange process, both alone 
and in conjunction with lime-soda treatment, 
was dealt with in detail in Mr. L. O. Newton’s 
paper, and reference was made to the recent 
use of synthetic resins of an acid or basic 
character for the removal of the whole of the 
dissolved salts. The removal of oil from feed water 
using aluminium hydroxide as a coagulant and also 
the alternative electrical method of coagulation 
were also briefly discussed in this paper. 
Recent investigations on the mechanism of scale 
formation in boilers were dealt with in Mr. P. 
Hamer’s paper, and in Mr. Newton’s paper a descrip- 
tion was given of the practice for high-pressure 
boilers fed with evaporator distillate and condensate 
in which the feed is treated with a small quantity 
of caustic soda and sufficient sodium sulphate to 
counteract embrittlement; final conditioning is 
carried out with trisodium phosphate. In both 
these papers the subject of caustic embrittlement 
was discussed. A paper by Mr. A. Splittgerber 
dealt with the relation between steam and power 
requirements in the chemical industry, and a refer- 
ence was made in this paper to the increasing concen- 
tration of salt in boiler water, leading to excessive 
salt deposits in turbines. Reference was also 
made to the difficulties encountered in the prepara- 
tion of water for electric steam boilers. 

Two papers in the heavy chemical industry 
group related to sulphuri¢c-acid manufacture. One 
by Mr. Mototar6 Matsui outlined the general 
development of the sulphuric-acid industry in Japan. 
Another paper, by Professor V. N. Shulz, dealt 
more particularly with the intensification of the 
tower process in the U.S.S.R., and gave an account 
of the research work done and in progress in investi- 
gating the kinetics of the individual stages of pro- 
cesses using nitrous gas. These investigations have 
shown the possibility of increasing the intensity 
of production to obtain an output of over 45 kg. 
of sulphuric acid calculated to 100 per cent. acid 
per cubic metre of volume of a tower system per 
24-hour day. Intensification of the tower process 
is obtained mainly by regulating the composition 
of the pyrites-furnace gas, by modifications in the 
method of spraying the towers and in the tempera- 
ture conditions. The concentration and utilisation 
of poor quality phosphates has been the subject of 
much investigation in the U.S.S.R., and this work 
was described in a paper by Mr. E. Britzke and 
Professor 8. Volfkovich, while a paper by Mr. 
Katsuharu Hibi described a process developed by 
the author for the production of porous granular 
calcium carbide directly from a stream of molten 
carbide by atomising it with gas under high pressure. 

In the group relating to biological processes, a 
paper by Mr. W. Vogelbusch described the manu- 


facture of compressed yeast by the aeration method, | 
|a special form of disperser anid in which the 
| application of a catalyst for the oxidation of nitrous 


w ith particular reference to the aeration of the wort. 
Reference was made to the freeing of veast-factory 





potassium and sodium salts derived from the raw 
materials. Recent methods were described for 
concentrating the effluents which produce spirit as a 
by-product. The history of the frozen-food industry 
in Japan was described in a paper by Mr. Takeshi 
Murayama, the defects of the earlier air-cooled 
systems being discussed and the improvements 
resulting from the introduction of quick-freezing 
plants using calcium chloride or salt brines being 
pointed out. The only other paper in this group 
was one on fumigation by Professor J. W. Munro, 
who gave a concise account of the general principles 
and expressed the view that the poor toxicity of 
fumigants at low temperatures had not been fully 
appreciated. He suggested that it should be 
accepted as a working principle that toxicity 
varied directly with rate of metabolism which 
could be artificially increased, either before or during 
fumigation, by raising the temperature. Professor 
Munro stressed the need for experimental work 
on methods for improving the dispersal and pene- 
tration of fumigants, for reducing the degree of their 
adsorption and absorption by goods and containers, 
and for ensuring more rapid and complete removal 
of residual fumigant. 

Invited by the Chairman to open the discussion, 
Mr. E. A. Alliott, referring to Professor Munro’s 
paper on fumigation, said he thought fumigators 
were well aware that increase of temperature 
assisted the process. With regard to auxiliary 
fumigants there was room for research, and he was 
interested to know that this was being undertaken. 
From the practical point of view vacuum fumigation 
did not necessarily make the fumigants more toxic. 
It was, however, possible to get the fumigants 
through goods packed in a vacuum vessel with a 
circulatory device, settled conditions being obtained 
more thoroughly in this way than was possible with 
goods fumigated in the open. The paper mentioned 
that a German firm had marketed a special circu- 
latory-system chamber, and he wished to point out 
that it was now being sold by a British firm. With 
this it was easy to know what the concentration was, 
and practical experiments had shown that it was 
very high throughout the vessel. In certain cases 
the protracted use of vacuum increased the speed 
at which a 100 per cent. kill could be ensured, and 
this was comparatively easy in a small vessel. 
With a large vessel it was more difficult and it 
was helpful to be able to obtain controlled con- 
ditions. 

The next speaker, Mr. P. Parrish, referred to 
the papers by Professor Shulz and Mr. Mototaré 
Matsui on sulphuric-acid manufacture. In any 
country, he said, this must be influenced by certain 
indigenous conditions. In England, gasworks and 
coke ovens carbonised 35,000,000 tons of coal 
annually, yielding some 150,000 tons of sulphur as 
spent oxide. The combustion of spent oxide as 
such was more economical than its recovery as 
sulphur and its subsequent combustion in that form, 
and so long as the combustion of spent oxide as 
such was demanded, so long would the nitration 
process, as distinct from the contact process, con- 
tinue to be used in this country. Many controversial 
aspects had been raised in Professor Shulz’s paper, 
the most significant being the relative merits of the 
liquid-phase system and the nitrose process in tower 
systems provided with packing. The Gaillard- 
Parrish liquid system was cheaper to install than 
any nitrose process involving packed towers. In 
Sweden, at Landskrona, 30 kg. to 35 kg. of 50 deg. 
Beaumé acid per cubic metre a day were being 
produced. The system combined the cooling of the 
lead walls with vigorous liquid-phase reaction. A 
packed tower might afford better surface contact 
between acid and gases, but 50 per cent. of the 
volume was occupied by the packing. Thus time- 
contact must be reduced by 50 per cent. The 
development of the future, Mr, Parrish said, would 
be the employment of acid-resisting lead-lined 
towers, otherwise void, in which nitroses of greater 
concentration than had hitherto been contemplated 
would be atomised in extremely fine condition by 


order of 50 kg. of 100 per cent. acid per cubic metre 
per diem would be possible under such conditions 
and satisfactory longevity of the plant would be 
ensured, 

Mr. L. M. Clark, who followed, referred to Mr. 
Hamer’s paper on water softening with special 
reference to the formation of silicate scale in boilers. 
Little work had been done on the cause of silicate scale 
formation and the actual composition of the scale 
was indeterminate ; a colloid was formed of calcium 
silicate of unknown composition. To prevent it, 
sodium aluminate was beneficial in certain cases, 
but it was not always satisfactory. Certain work 
done showed that useful results had been obtained 
by the employment of sodium aluminate with 
magnesium sulphate, although it had been suggested 
that under some conditions this might result in 
the production of certain types of silicate scale in 
boilers. This, however, was due to the incorrect use 
of sodium aluminate. 

Mr. G. W. Hewson spoke on the subject of water 
treatment, referring particularly to the case in which 
steam was used entirely for power generation, the 
condensed steam being returned to the boilers and 
the make-up supplied by evaporators. He dealt 
with the two problems which arose in this special 
case, one relating to the treatment designed to reduce 
to a minimum the corrosion in economisers, feed 
lines, &c., and the other intended to prevent corro- 
sion, caustic embrittlement and scale formation 
(brought about by condenser leakage) in boilers. 
After discussing these two problems in some detail, 
Mr. Hewson pointed out that the conditions required 
for minimum corrosion were an alkaline solution 
of minimum electrical conductivity with the smallest 
possible concentration of dissolved oxygen. The 
maintenance of a low oxygen concentration was the 
most vital consideration in treating feed water. 
If it could be kept really low the economisers 
might suffer rather more general corrosion in water 
of pH 7 than in water of pH 9, but pitting should 
never be severe if the metal were homogeneous. In 
two power stations with which Mr. Hewson was 
connected, he said, it was possible to keep the con- 
centration of dissolved oxygen at a very low figure ; 
condenser leakage was also very small. In these 
circumstances it was highly desirable to test the 
effect of adding no reagents to the water, and this 
had been done. One station had been running in 
this way for over two years and another for over 
eight years without any deleterious effects. The 
thermal efficiency had been increased by over 
0-5 per cent. of the heat in the coal fired and there 
had been no troubles from carry-over. The control, 
however, must be strict. 

The next speaker, Dr. A. Parker, said that he was 
contributing to the discussion with the object of 
providing further information on the properties of 
certain synthetic resins in removing acids, bases 
and salts from water. Brief reference to these 
resins had been made in the paper by Mr. L. O. 
Newton on water treatment. As a result of experi- 
ments carried out at the Chemical Research 
Laboratory, Teddington, for the Water Pollution 
Research Board, it had been discovered that resins 
prepared from certain phenolic substances and 
tannins by condensation with formaldehyde 
possessed marked base-exchange properties. For 
example, the resin prepared from sulphited que- 
bracho tannin had a base-exchange value about the 
same as that of synthetic materials used for softening 
water. Tannin resin was insoluble in water and 
in dilute acid and alkaline solutions. It could be 
regenerated by dilute acids such as hydrochloric 
acid or by solutions of salts such as sodium chloride. 
Other experiments had led to the discovery that 
resins prepared from certain aromatic bases, such 
as from aniline and from m-phenylenediamine, were 
insoluble in water and had acid-exchange properties. 
By treating hard water first with tannin resin and 
then with m-phenylenediamine resin the dissolved 
salts in solution could be reduced to less than one 
part per hundred thousand. It should be empha- 
sised, Dr. Parker said, that the experiments so far 
carried out with these various resins had been only 
onasmall scale. Further investigation was required 
before any definite opinion could be given regarding 





the commercial possibilities of the processes and the 
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suitability for drinking purposes of water treated 
by the resins. The use of the resins as base-exchange 
and acid-exchange reagents had been protected by 
patent applications in various countries, and 
options had been granted to a number of firms who 
were taking steps to ascertain the commercial 
possibilities. 

Referring to Professor Munro’s paper on fumi- 
gation, Dr. Page said that in this work it must be 
remembered that the resistance of insects varied 
from one to another, and pointed out that it paid 
better to put in fumigant of a higher density to 
destroy the insects having a higher resistance than 
to raise the temperature. The application of vacuum 
did not always lead to increased penetration. It 
was true that if goods were just piled up in the open | 
and fumigated at atmospheric pressure the fumiga- 
tion was not effective. Goods, however, should be 
packed with a space between them so that pene- 
tration by diffusion could take place readily. Refer- 
ring to the vacuum process, Dr. Page said he did not | 
think it was sufficient to measure the concentration | 
at one point and assume it to be the same through- 
out. Even in small vessels very great differences in | 
concentration occurred unless some form of stirring | 
was used. In conclusion, he suggested that the main | 
requirements for fumigation were to provide suffi- | 
cient plant of large capacity suitable for highly 
inflammable liquids, a non-absorbent material | 
which might not necessarily be iron, design for proper 
stowage, arrangements for the effective circulation 
of air-gas mixtures, and a routine density of con: | 
centration. It would also be necessary to lay out 
the plant so as to ensure that all the goods were 
treated and quickly removed from the fumigation 
zone. 

Mr. G. Nonhebel, the next speaker, said he was 
concerned with boilers working at 800 lb. per square 
inch pressure. It was pointed out in Mr. A. Splitt- 
gerber’s paper that in a chemical plant where steam 
was passed out for process work it was expensive 
and uneconomical to provide distilled water for 
make-up. He had been using a relatively soft town 
water, which, after treatment, gave a total residual 
amounting to 3 to 5 parts per million of calcium 
carbonate. This water had been used for make-up 
to the extent of 30 per cent. without deleterious 
effects. A continuous blow-down system was 
employed, and this helped to keep the boilers clean. 
There was no priming and no known impurities in 
the steam. 





Mr. P. Hamer said he received many inquiries 
relating to water treatment and his impression was 
that the user did not appreciate the importance of 
water treatment in industry. No natural water 
supply was pure, but it was necessary to ascertain 
whether sufficient economy could be obtained to 
justify the purification of it. Water treatment was 
a chemical process which must be controlled at all 
stages to ensure a product of uniform quality which 
would be satisfactory to the user. In general, the 
latter was prepared to put something into the water, 
but would do no more, and he wished to correct 
that impression, because improper treatment of 
water might be worse than no treatment at all. 

The last speaker, Mr. L. O. Newton, said he had 
been glad to hear Mr. Hamer emphasise the neces- 
sity for constant control. He had been particularly 
interested in what Dr. Parker had said about 
avnthetic resins, which showed the present trend of 
development. 


In concluding the discussion the Chairman said he | 
had hoped to hear something about the future of 


industry, although he realised that extrapolation 
was extremely dangerous. It was permissible, how- 
ever, to try to see in which direction indications led. 
Some thirty years ago he had listened to a discussion 
between economic politicians regarding the pcssi- 


bility of engineers being able to supply the require- | 
ments of the rapidly increasing population. In the | 


last decade, however, certain theoretically simple 
reactions had been ingeniously modified and made to 
produce useful results. Synthetic nitrogen, for 
imstance, had made it possible to obtain greatly 
increased crops and had been of vast benefit to 
mankind. The hydrogenation of low-grade fuels 
was another similarexample. In general, he thought 
the work of the chemical engineer would greatly 
assist mankind to obtain a higher standard of 
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THE DIAGRID 











living and that 
important in the future than it was to-day. 


(T’o be continued.) 








**DIAGRID” STRUCTURAL WORK. 


THERE is a marked tendency in the design of modern 
buildings to reduce the number of intermediate sup- 
porting columns for the superstructure by the employ- 
ment of increasingly large spans. 
a structure as an aeroplane hangar, this tendency arises 


In the case of such 


from the necessity of providing large unobstructed 
floor areas; and although such areas are not quite 
so essential in garages, exhibition halls and factories, 
among other types of building, they greatly facilitate 
| the use of the available space to the best advantage. 
The tendency referred to is, however, also noticeable 
in buildings where the columns would present little 
or no practical disadvantage, the reason for their 
elimination in this case being the desire to obtain an 
impr< ved architectural effect. In the past, large spans, 
where necessary, were usually obtained by the employ- 
ment of elaborate built-up roof trusses, but apart from 
their high cost, such trusses would be quite out of 
| place in many modern buildings, and they have been 
| largely replaced by the employment of reinforced 
| concrete carried on heavy cross beams. 


| A new form of construction, known as * Diagrid,” | 


|has recently been introduced which greatly facilitates 
| 


of the structure to be very appreciably reduced for 





the employment of large spans, as, in comparison with 


| existing forms of construction, it enables the weight 
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STRUCTURAL SYSTEM. 








|any given span. The construction can be carried out 
| with equal advantage in reinforced concrete, structural 


steel or timber, and can be either flat or curved, as in 
the case of the roof of a large hall. The system 
was originally developed by Dr. Stephan Szeg6, 1 
Hungary. and is being handled in this country by 
Messrs. Diagrid Structures, Limited, Horseferry House, 
Westminster, S.W.1. 

The system comprises essentially a diagonal grid of 
beams or ribs arranged in two parallel sets equally 
spaced and intersecting at right angles, the beams being 
rigidly connected at the junctions. Typical examples 
are shown in Figs. 1 to 5, above and opposite. The 
shortest grid beams are always at the corners, as clearly 
shown in Fig. 3, and these short beams greatly reduce 
the bending moments at the centre of the span. As 
the panels formed by the beam intersections are all of 
equal size, a considerable measure of standardisation 1s 
achieved and an attractive architectural appearance !s 
given to the soffit. The construction results in the 
loads being conveyed to the supports in the shortest 
way, and as every member assists in supporting the 


| neighbouring members, the bending moment in any 


individual member is considerably reduced as compared 
with a conventional floor or roof. As a result the 
structural depth required for any given conditions 
ean be considerably reduced, or the span can be 


|inereased for an equal weight and cost. For equal 


conditions, it is stated that the cost is reduced by about 
30 per cent. The form of construction is not confined 
to any particular shape in plan or section, but can 


|equally well be applied to rectangular, circular, oF 


irregular work. It can be flat or curved in one or both 
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directions. The bays can, of course, be supported in 
any of the usual ways, such as brick or masonry walls, 
main beams, or crossed cantilevers bearing on columns 
at their intersections. In the latter case the absence 
of structural members projecting below the soffit of 
the grid, except in the immediate vicinity of the 
columns, gives the advantage of an increased clear 
floor height. In the case of inclined or curved roof 
Structures wind bracing is quite unnecessary. 

The interlacing pattern typical of the design is 
Stated to give such rigidity against external influences, 
and to provide so many paths by which the, load can 
be conveyed to the supports, that except in the area 
of the rigid corners, almost any member can be removed 
without appreciable weakening of the structure. This 
fact is of great importance in the case of any building 
which might be subject to aerial attack, and also 
renders the structure particularly suitable for ca ing 
concentrated loads, The removal of a member without 
appreciable weakening of the structure also greatly 
facilitates the provision of through openings such as 
lift shafts. Owing to the standardisation already 























referred to, the standard members can be delivered 
direct from the rolling mills to the site cut to length in 
the case of a steel structure, to be welded on the ground 
beneath the panel and erected as a whole. 

Turning, now to the illustrations, Fig. 1 shows a 
panel in structural steelwork erected for testing purposes 
at Glengarnock. It has a span of 20 ft. in both direc- 
tions, and consists of 10-in. by 4}-in. rolled-steel joists 
for the main beams and 5-in. by 3-in. rolled-steel 
joists for the grid beams. The steelwork was encased 
1 in. all round, as shown, and carried a 2-in. reinforced- 
concrete slab, All the joints were welded. It may be 
mentioned in this connection that the usual form of 
welded joint for the grid-beam connections, employed 
in the structure illustrated, consists of a top and bottom 
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A typical example of arched roof work is shown in 
Fig. 2. In this case the roof beams are in reinforced 
concrete. The roof has an unsupported length ‘of 
112 ft. and a span of 56 ft., the beams being 15 in, by 
6 in. In the building illustrated the panels are largely 
filled in with glass, but it will be appreciated that any 
of the usual methods of filling can be adopted, such 
as reinforced-concrete slabs, hollow tiles with secondary 
ribs, asbestos-cement slabs, or asbestos sheets. Where 
a level soffit is desired, it can be obtained either by 

ing in the panels with hollow tiles for the whole 
beam depth or by fixing a suspended ceiling. In either 
case enclosed air spaces are provided which give a high 
degree of sound and heat insulation, and may be used 
to accommodate service pipes or electric cables. 

Fig. 3 shows a flat To felordel Sonetoes roof recently 
constructed at the John Keble Church at Mill Hill. 
The span between the column centres is 54 ft. 9 in. 
in both directions. The grid beams are 30 in. by 9 in, 
with the exception of those next to the corners, which 
are 36 in. by 12in. A single 3-in, slab filling is employed 
with the exception of the corner panels, where a 3-in. 
slab is employed top and bottom, the bottom slab 
being fireasoas iy in plan. No pre-cast slabs were 
employed, the whole of the roof being cast in place by 
the use of suitable centering. 

The hoarding illustrated in Fig. 4 affords an example 
of the application of Diagrid construction to woodwork. 
This hoarding has been erected in the Alexander Platz, 
Berlin, and is 130 ft. long, 50 ft, high and 16 ft. deep, 
all the grid. members being 4 in. by 2 in. It was 
erected. in eight days. The method of making the 
joints is to cut the ends of the members at 45 deg. on 
each side, forming a point embracing an angle of 
90 deg. Where four end members meet they thus 
form a cross. Two narrow slots are cut in the ends 
of each member, into which two circular steel plates 
are inserted. Eight holes are drilled to jig, two through 
each member, after the joint has been assembled and 
machined, pins are then driven into each hole, Such 
a joint is very rapidly made, and has been found to 
give ample rigidity without any danger of the pins 
working loose under the, vibration caused, by ,traffic 
or other causes, 

The design for an underground ‘garage is illustrated 
in Fig. 5. In this case the.work will be carried out in 
reinforced concrete. The roof will be covered with a 
layer of soil varying in thickness from 1 ft. to 2 ft. 6 in., 
and will be laid out as an ornamental garden. The 
garage will be about 250 ft. square, and the roof will 
be supported by columns at 36-ft. centres. The, bays 
between the columns will be divided into a 10-ft. 
approach way, with a 13-ft. space for car parking on 
each side. As shown in the figure, the roof will be 
domed over each bay, and at the corners, the slabs will 
be placed at the soffit of the beams, A drainage cavity 
will be left above the soffits, as shown at the left- 
hand column in the drawing, and drainage ways will be 
provided down the centre of the columns. Thé 
maximum height of the garage is 9 ft. 9 in., and the 
minimum height at the base of the soffit,is 7 ft. 








GOLD MINING IN CANADA. 


Canapa now ranks third on the list of gold-producing 
countries of the world, her output being surpassed only 
by those of the Union of South Africa and of Russia. 
The relative percentage of the world’s output in 1934 
of these three producing countries was approximately 
as follows: South Africa (Transvaal), 39-3; Russia, 
14-0; and Canada, 11-2; followed closely by ‘the 
United States with 10-3 per cent. Although Canada’s 
output may be expected to increase considerably, it 
seems improbable that her relative position will be 
changed in the near future, 

Following upon important changes in what had 
hitherto been regarded as stable factors of political 
and economical world conditions, notably in the aban- 
donment of the gold standard by a number of thé 
leading countries of the world, the demand for gold 
since 1932 has become more insistent than at any other 
period in history.. Owing to its greater apparent rela- 
tive value it is possible to mine it more profitably, and 
hence also mines which formerly would not have paid 
to work may now be made to do so. 

In view of the widespread interest in gold mining and 
the rapid development of the industry in Canada, the 
Canadian Department of Mines in 1932 published a 
report entitled Gold in Canada, followed by a sécond 
edition in 1933, describing briefly the character anil 
extent of the mining and production operations of the 
principal gold mines in Canada. The large number of 
new mines which have been developed and put into 





plate to which the beams are welded only, welding of 
the web connections themselves being unnecessary. 
The panel was cantilevered out on all sides so as to 
reproduce an interior panel of a floor continuous in 
both directions and was loaded up to 550 lb. per square 
foot without failure. The photograph reproduced shows 
the deflectometers in position. 





operation since then and the exhaustion of the previous 
edition of the report have now made necessary the 
issue of a third edition.* The number of properties 
described is now 70, as compared with 32 in the 1933 





* Gold in Canada, 1935. By A, H. A. Robinson. 
Ottawa : Department of Mines. Price 25 cents. 
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edition, and as far as possible the statistics and other 
data have been added to so that they now cover the 
year 1934. 

Placer gold is said to have been found in the valley 
of the Chaudiére River, in the province of Quebec, 
as long ago as 1823, but it was not until a quarter of a 
century later that systematic working operations were 
commenced, Important discoveries were made in 
British Columbia in 1858, and in 1862 the first lode 
deposits were located in Nova Scotia. Rich gravels 
were found on the Klondike River in Yukon in 1896, 
and between 1898 and 1905 no less than one hundred 
million dollars’ worth of gold is said to have been 
recovered from placer deposits. The discovery of Por- 
cupine in 1909 and Kirkland Lake in 1912 marked the 
commencement of a new era in Canadian gold output. 
Important gold deposits were later discovered not only 
in other parts of Ontario, but also in the provinces of 
Quebec and Manitoba. In British Columbia the 
Premier Mine produced 1,370,440 oz. of gold between 
1919 and 1934, followed by the Pioneer Mine, which is 
now the largest gold producer in the Province. Of 
Canada’s entire recorded production, nearly 73 per cent. 
has been recovered since 1909, and of this, again, over 
73 per cent. was produced in the Porcupine and Kirkland 
Lake camps in Ontario. The 1934 output from two 
famous mines which show the largest gold production 
in Canada may here be quoted: Lake shore mine 
(Kirkland Lake) 472,768 oz., and Hollinger mine (Por- 
eupine) 434,257 oz., respectively. In 1924 gold was 
found in the Rouyn district of Quebec, and the develop- 
ment of this field has since proved so successful that 
the province of Quebec now ranks as the second largest 
gold producer in the Dominion. 

The report, besides the detailed descriptions of the 
leading gold mines of Canada, and a large quantity of 
statistics relating to the industry, provides useful and 
interesting chapters on the history of gold, methods of 
occurrence and methods of winning gold, alloys of gold, 
the gold standard, and the economic importance of gold. 








ELECTRIC POWER PRODUCERS’ 
CONFERENCE 
(Concluded from page 26.) 


We conclude below our account of the Electric 
Power Producers’ Conference, held recently at Scheven- 
ingen, which we commenced on page 25, ante, 
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ash which fused below 1,200 deg. C. was used, the 
Bailey walls at times became covered with a coat of 
fused ash, but this difficulty was overcome by using 
coal the ash of which fused at over 1,350 deg. C., and 
by the provision of auxiliary air inlets in the lower 
corners of the combustion chamber where the trouble 
had occurred. 

The boiler control is completely automatic, as also 
is the feed system. The make-up feed is drawn from 
the river Seine, filtered through metal screens which are 
cleaned automatically, softened by the lime-soda 
process, distillation being effected by steam bled from 
the main units. The condition of the feed is strictly 
controlled, and the steam and other pipes show no 
trace of chemical attack ; after two and a half years 
the boiler tubes and drums have a powdery deposit of 
tri-caleium phosphate and phosphate of iron, but the 
thickness of the deposit is very small. 

The three turbo-generators were each made by a 
different firm, the makers being Messrs. Brown Boveri, 
Messrs. Alsthom, and Messrs. Oerlikon. After six 
months of operation, the lubricating oil showed some 
change in colour, and slight pitting was noted on 
opening up stationary parts, and r 6,000 hours’ 
working, considerable deposits were found at all the 
dead points of the oil circuit, although the same oil 
had given no trouble in two smaller units, Examina- 
tion showed that the temperature of the shaft, the 
mixture of water with the oil, and the quantity of oil 
circulated were partly responsible for the trouble. 
In spite of a low load factor, the average thermal 
efficiency of the station has been 24-8 per cent., 
while with a constant load of 85,000 kW to 90,000 kW, 
the efficiency is 27-5 per cent. 


Heat Suppiy aS AN Apgunct To ELecrricity Supply. 


Three papers dealt with the supply of heat as an 
adjunct to the supply of electricity. One by M. K. 
Kleinberg dealt with an installation at Brunn; a 
second, by Professor List, gave some further notes on 
the same plant; and a third, by Mons. Meystre, was 
concerned with the use of steam from a power station 
originally constructed as a stand-by for supplying a 
high-tension line. The simultaneous production of heat 
and electricity has certain economic advantages. The 
West Moravia Power Company supplies heat especially 
to textile and chemical factories in the form of steam 
from a central station. The nature of the load curves 
relating to steam and electrical energy show that the 





Tue St. Dents Power Station EXTENSION. 


A paper by Robert Boudraut gave some operating 
experiences covering two and a half years on the new 
extension of the steam power station at St. Denis, 
which has three turbo generators, each of 50,000 kW to 
55,000 kW at 3,000 r.p.m. Steam is supplied at 57 kg. 
yer square centimetre, and at 470 deg. C., by six 
Babcock boilers. The choice of the fuel-burning 
arrangements was influenced by the small size of the 
boiler drum of each boiler, and the inadvisability of 
having several tons of ignited coal under the boiler, 
as would be the case with stokers. The boilers were 
therefore fitted for burning pulverised fuel, each boiler 
having four burners each fed by an impact mill of the 
Atritor type. 

Apart from some minor replacements of a normal 
character, the operation of the pulverisers has been 
entirely satisfactory. The upkeep costs have not 
exceeded 1 fr. per ton of coal pulverised, including 
0-6 fr. for hammers, discs and fingers. 

With dry friable coal, the power required per ton, 
with an output of 4 tons per hour per mill, is a little 
over 20 kWh, while with fuel which is hard and wet 
the consumption is about 17 kWh. With a Taylor 
sereen of 100 mesh, the rejection is 0-5 per cent. with 
soft coal and 2 per cent. with hard coal. 
rejected, of course, increases with the wear of the parts, 
which is not allowed to exceed 4 per cent. before 
certain replacements are made. Bailey furnaces are 
fitted, and the burners are of the Calumet type. Each 
boiler has two induced-draught fans of 230 h.p. and 
two forced-draught fans of 150 h.p. 

The size of the drum on each boiler was limited by 
the plant available at the time to a length of 12 m, 
and an outside diameter of 1-336 m., the thickness 
of the metal being 68 mm. 





rendered possible by the low heat inertia of the Bailey | 
furnace walls, which have very little refractory material 
on them, Owing to this feature, when the load on 
the station fell from 80,000 kW to zero, as a result of a 
breakdown on the network, the safety valves did not 
blow off. Each boiler is fitted with four water-level 
indicators, one of the Bailey type, one of the Picard 
electric-lamp type, which requires discharging every 
quarter of an hour, and two of the Sequin type, in 
which sheets of mica are placed 3 mm. from the glass. 
Four soot blowers are supplied with steam at 20 kg. per 








This indicates some of the difficulties arising from the 


cost of the energy furnished could not exceed that of 


the power company’s station to supply the same 
The amount | amount of energy, as the surplus available was not 
always required. 


The boiler contains water | the relative requirements of which in heat and power 
sufficient for only 3 minutes’ working, this feature being | did not balance, but amounted to about 25,000,000 kWh. 


| works did not coincide, the simultaneous production of 
the two commodities would have iovelvel 

complicated installation, but when added together the 
requirements were sufficient to permit of combined 
production. 
other heat consumers, such as chemical works, a 
brewery, bath establishments, hospitals, some large 
stores and public buildings. 
buildings generally presented a bad | 
was decided to limit the pipe network to the industrial 


two supplies do not correspond completely with one 
another, and, therefore, the central station is divided 
into two sections, only one of which supplies back- 
pressure steam. 

The power company supplies electricity to a part of 
Moravia and Silesia ; the largest centre of consumption 
is Brunn, having 300,000 inhabitants and various local 
industries. There are certain smaller towns with their 
own stations. Until 1930, the power was produced 
mainly from a station at Oslavany, about 30 km. from 
Brunn. Since 1924, the company utilised in its net- 
work by-product energy from two sugar works, one of 
which provides 1,500 kW and the other 2,500 kW. 

The sugar manufacture normally goes on from mid- 
October to March, and it was hoped that in mid-winter 
a supply of 4,000 kW would be available. Owing to 
the crisis, however, one sugar works was shut down in 
1930, and the other during the last few years has only 
been at work for six weeks during the early autumn. 


utilisation of industrial by-product energy. 
In 1927, an arrangement was made with a cement 
works at Brunn for the exchange of energy, but the 


the excess coal which would otherwise be consumed in 


At the same time, the power station at Oslavany was 
working to capacity, and the alternative was either to 
increase its capacity by 34,000 kW to 55,000 kW, or to 
provide a new source of supply. The former proposi- 
tion was not desirable for various reasons. About 
this time, Professor List prepared a scheme for com- 
bined power and heating for Brunn. The textile 
industry of that city comprises works of different sizes, 


As the heat and power requirements of the separate 


a costly and 
Besides the textile industries, there were 


The supply of heat to 
factor, and it 
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The results of the first five years of operation were so 
favourable that it was decided to extend the system 
in the city itself in order to supply steam for the heating 
of houses. This change of policy was due to the 
economic crisis which reduced the industrial demand. 
At the same time, the heating arrangements of severa| 
public buildings were being considered, and it was 
decided that the boilers installed to meet the demanc|x 
for power in summer would be able to supply the steam 


uired. 
The urban steam mains have a total length of 8-4 kin., 
and the branch connections to consumers another 
5-7 km. The most distant consumer is at a distance 
of 3-6 km. from the station. The steam pipes are 

ced in concrete troughing ; the pipe diameter at the 

inning of the network is 500 cm. Up to a diameter 
of 300 mm. the pipes are of drawn steel; above that 
size they are of welded plate. Lengths of 12 m. are 
welded up; only the joints for valves, for connections 
to customers and expansion joints are provided with 
flanges. The troughs have been placed as deeply as 
possible below the pavements, and great difficulties 
were encountered in the narrow streets owing to the 
presence of water and gas pipes, electric cables and 
sewers. At first, diatomite was used as a heat insulator : 
later, slag wool, covered with a thin layer of reinforced 
concrete, was adopted 

At Brunn, a steam pressure of 9 atmospheres (132 |b. 
per square inch) was adopted, this pressure being 
chosen to comply with the requirements of consumers 
and to keep down the diameter of the pipes. The 
turbine inlet pressure as adopted in 1928 is 61 atmos- 
pheres (900 lb. per square inch) at 400 deg. C. (752 deg. 
F.), but at the present time a still higher pressure 
would be employed. 

The relative local diagrams show that in summer 
the production of energy against back pressure would 
only supply a part of the load. The best solution 
was therefore to combine the heating duty with a 
condensing installation. The boilers were designed 
to meet the morning steam demands and to supply 
steam for the electrical peak in the evening; they 
are also available to carry the agricultural load in the 
summer. 

In. the station there are four boilers, each having an 
evaporative capacity of 50 tons per hour and operating 
at 64 atmospheres (940 Ib. per square inch), two high- 
pressure turbines developing 4,500 kW and one of 
9,100 kW capacity, running at 3,000 r.p.m. These 
exhaust into a steam "bus main at 9 atmospheres; 
there are also two condensing turbines, one of 6,000 kW 
and the other of 7,000 kW, and a house service turbine 
operating at 9 atmospheres. Two hot-water accumu- 
lators are installed, working at 170 deg. C. These 
storage vessels serve to reduce the peak load on the 
boilers, being discharged in the morning at times of 
maximum load and charged up in the evening and at 
night. As a result of the flexibility of the station at 
Brunn, the generating station at Oslavany, which 
operates in parallel with it, can be run as a -load 
station. In the winter the back-pressure turbines 
at Brunn supply the extra demand, and in the summer, 
when the heat requirements are low, the power for 
agricultural purposes is supplied by the condensing 
units of the same station. 

Owing to the fact that the proportion of the con- 
densate from the heating steam returned by the 
consumers is low, great care has to be taken regarding 
make-up water. To reduce the hardness of the feed, 
to limit the oxygen to 0-05 mg. per litre, and to limit the 
saline concentration in the boilers, the following 
steps were taken: The Neopermutit process was 
adopted, de-gassing is carried out in three stages, and 
to keep down the salts in the boiler there is a continuous 
blow-down equal to 10 per cent. of the feed, the heat in 
which is recavered. The water is first filtered through 
sand and then passes into Permutit filters, of which 
there are four each with a capacity of 25 tons an hour. 
The water is pumped through re-heaters and is de-gassed 
for the first time under vacuum, then under pressure 
at 125 deg. C. After passing a re-heater at 9 atmos- 
pheres, the water is delivered to two accumulators 
of 280 cub. m. capacity, which also operate as de-gassers. 
The accumulators supply the feed pumps directly. — 
Professor List’s paper dealt with the economic side 
of the same supply system. The city of Brunn is the 
centre of an old-established woollen industry, and is 
located along two streams over a distance of about 
6 km. The West Moravian Power Company, which 
supplies the region, had a long-term contract with the 
Colliery Company of Rosice for the purchase of duff, 
and on the frontier river of Dyje the Czechoslovakian 
Government constructed a dam and a hydro-electric 
station producing 38 million kWh per annum. 

The principal reason for the construction of a heat- 
supply station at Brann was to retain the consumers 





*q. cm. through reducing valves, The fans being clear | quarters of the town, and only supply heat to houses 
of the influence of the wet dust-catching apparatus, | 
have given no trouble 





At first, when coal containing | required, 





in the textile industry. A scheme was got out by three 
mills, situated close together, to put up a station for 
heat and power, and the power company thereupon 


where special pipework arrangements would not be | decided to design a steam station at very high pressure 


for the supply of 200,000 tons of steam per annum, 
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JuLy 24, 1936.) 
the pipes, 6 km. long, being designed for a delivery of 
300,000 tons. The original project allowed for the 
use of back-pressure turbines only, but it was found 
desirable to put in a 6,000-kW condensing unit. The 
trade crisis made it necessary to lengthen the mains by 
2-4 km. and to put down 5-7 km. of branches, in 
order to obtain more consumers. This brought the 
supply capacity up to 500,000 tons of steam per 
annum. That the construction of the Brunn central 
station prevented the loss of custom is evident from 
the fact that no works ceased to take current, and 
that the existing consumers took 116,158 tons of steam 
and nearly twice as much current as before. 

By constructing a station at Brunn, the cost of in- 
creasing the capacity of the power line from the power 
station at the Oslavany colliery has been obviated, and 
by division of load the load factor of the Oslavany 
station and transmission line has been kept up, thereby 
enabling power to be generated from the most recently- 
constructed boiler plant, giving 1 kWh for 5,000 
calories to 6,000 calories, as compared with 8,500 calories 
for the older plant, which is kept in reserve. In 
Brunn, after allowing for the heat sold, 1 kWh requires 
1,200 calories in the back-pressure turbines, and 
4,500 calories in the condensing turbines. The latter 
produced 21,000,000 kWh in 1931 and 28,600,000 kWh 
in 1935. The quantity of steam sold at a pressure of 
9 atmospheres absolute, and at 170 deg. C. with 
a thermal content of 660 kg.-cal., was about 66,700 tons 
in 1931, with 16 consumers, and 177,000 tons in 1935, 
with 70 consumers. For 1936 the demand for steam 
is estimated at 246,000 tons. In 1930, before the 
steam supply station was started up, 105,000,000 kWh 
were produced, requiring 833 x 10° kg.-cal. In 1933, 
at Oslavany and Brunn combined, 101,000,000 kWh 
were delivered, and also 130,000 tons of steam requiring 
only 665 x 10° kg.-cal. 

In the paper by M. Meystre, the question of the 
urban distribution of heat was discussed. He pointed 
out that in America the thermal distribution systems 
were not combined with the supply of electricity, and 
the requirements of skyscraper buildings led to great 
concentration of demand. 3 Europe, there was not 
the same density of population, and it was rare that 
important blocks of buildings and of large consumers 
were situated so as to allow of short and economic 
pipe systems. Installations exclusively for heating 


were therefore not economic, When, then, electricity after a long period of ill-health, removes a well-known 


and heat supplies were combined, the efficiency for 
the generation of the former could be increased, but 


large boilers, the adoption of high temperatures and ‘ - 
pressures, and the utilisation of the last stages of the adiaesstty + 3 — Sebashorcaath eo, ll, — ry ‘ 


expansion for heat-distribution purposes, were neces- 
sary. The combination of a hydro-electric power 


station with a thermal station supplying heat could be Marshall, whe feumied the Byiteanta Ssnaworks at 
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(797 deg. F.), with superheater, economiser and air 
heater, and with a mechanical] stoker working under 
forced draught. There are two Sulzer heat inter- 
changers for 5,000,000 calories per hour, with a primary 
supply at 12 kg. per square centimetre and 200 deg. C., 
the output being water heated between 90 deg. and 
185 deg. C. A Sulzer electric boiler taking 5,000 kW 
at 6,000 volts producing superheated water at 185 deg. 
C. and two heat accumulators, each of 60 cub. m. 
capacity are also included in the equipment. The 
— is operated as follows: At times, when surplus 
ydro-electric power is available, this alone is used for 
the consumer’s heating service, the heat being pro- 
duced by the electric boiler which feeds directly the 
water-heating circuit. The load on the boiler is 
determined by the consumption of the electricity- 
supply system and by the power production of the 
Bois-Noir hydro-electric station, the difference between 
the two being utilised in the electric boiler. If the 
production of heat momentarily exceeds that required 
by the heat-supply system, the surplus is passed to 
the heat accumulators; these, however, contribute 
automatically to the heat-supply system when required. 
In the winter season the high-pressure steam boiler 
is started up and run at its most economical out- 
put. During certain times of the day there is surplus 
heat energy from this boiler, which can be used in 
the heat-supply system or passed into the accumu- 
lators as required. If, during the operation of this 
boiler, a breakdown should occur on the electrical 
supply system, it is then possible to run the heat 
service off the accumulators alone, and the high- 
pressure steam is immediately available for running 
the stand-by steam turbines. If the breakdown is of 
long duration there is adequate time to get the old 
reserve boiler installation into operation. 
The results obtained show improved thermal effici- 
ency with technical and financial advantages, in conjunc- 
tion with the more elastic utilisation of the surplus 
electrical energy available. It is considered that the 
system adopted is preferable to the installation of 
separate electric boilers on the consumer’s premises. 








July 6, at his home, Pilham Hall, near Gainsborough, 
Marshall, who relinquished the position of chairman 


1935, was the youngest son of the late Mr. Henry 
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the treatment occupying from five to ten minutes, 
The article is then swilled with clean water and placed, 
for a further five to ten minutes, in a descaling bath, 
which is also operated on the electrolytic principle. 
The method employed, it is claimed, definitely elimin- 
ates acid saturation and penetration of the solution 
into the metal. In the third stage of the process the 
article is submerged for one minute in an electrolyte 
etching bath, which, it is stated, produces a finely and 
uniformly etched surface over the entire area of the 
article, constituting an efficient key for the final coating 
process. The electro-deposition, or impregnation, of 
the special non-corrosive alloy usually occupies one 
minute and it is stated that articles of any metal can 
be successfully treated without interfering with their 
size or mechanical properties, even British Standard 
Fine bolts and nuts remaining unaltered in dimensions, 
We understand that treated articles may be bent, 
twisted, or hammered without the coating blistering, 
peeling, or cracking and that, at the conclusion of 
salt-spray tests carried out on treated steel bars at the 
National Physical Laboratory, and extending over a 
period of three weeks, no sign of rust or evidence of 
corrosion could be observed. 








THE INSTITUTE OF METALS ; 
PARIS MEETING. 


THE twenty-eighth annual autumn meeting of the 
Institute of Metals will be held in Paris from Septem- 
ber 14to 18. The programme of the proceedings and a 
list of the papers to be presented and discussed, are 
given below. 

Monday, September 14, at 8 p.m., in the Grande 
Salle of the Maison de la Chimie, 28, Rue St. Dominique, 
Paris 7e. Fifteenth Autumn Lecture. “ The Scientific 
Organisation of Factories,” by Professor P, A, J. 
Chevenard. 

Tuesday, September 15, at 9.45 a.m., at the Maison 
de la Chimie. Official welcome to be followed by the 
reading and discussion of four papers, namely: “ The 
Conductivity of Super-Purity Aluminium. The In- 
fluence of Small Metallic Additions,” by Mr. G. G, G. 


THE LATE MAJOR H. D. MARSHALL. | Gauthier; “The Complex Interdependence of the 


Properties of Alloys and the Industrial Conditions 


Tue death of Major Herman Dickenson Marshall, on | of their Manufacture, Testing and Use,” by the Marquis 


R. de Fleury and Mr. H. Portier; “ Mechanical Pro- 


: . . . . wn | perties of Aluminium and its Alloys after Prolonged 
figure from Lincolnshire engineering circles. Major Heating,”’ by Professor Dr.-Ing. A. von Zeerleder and 


Dr.-Ing. R. Irmann ; and “ An Anodic Treatment for 


the Production of Aluminium Reflectors,’ by Mr. N. D. 
Pullen. 


At 2 p.m. Visits to the Renault Motor Works, 


Dickenson Marshall and grandson of Mr. William | Billancourt, the Tréfileries de Vitry and Cableries de 
St. Maurice, the Société des Phares Marchal a Pantin, 


valuable, because it provided means for utilising the Gainsborough in 1848. He was born in 1872 at| tho Société Francaise on Mithun 66 Ailingss Binsice. 


excess of energy available in summer, and gave a reserve 


such means it was possible to utilise the full power of 
& hydro-electric station in summer, so that reserve 


of a very short operating time. 


when special arrangements were made to enable it to 
he used immediately it became available. As the 


stations were therefore not under the usual disadvantage a. — o M7 esi rising to the amen athens af 
Surplus energy could only be utilised to a maximum im = 7 fee ‘Meee ‘the eee | 
the company, Major Marshall succeeded to the position 
of chairman and managing director, which he continued 


Uppingham School. He entered the family firm at 


Gainsborough, and after attending the Grammar/and the Société des Alliages d’Etain et Dérivés a 


ff pow i i 2 y 
poser wan moons for Enadiing pees ised, By School in his native town, completed his education at | Montreuil-sous-Bois. 


At 8 p.m, At the Maison de Chimie. Banquet 


given by the Bureau International des Applications de 
l’Aluminium, 


Wednesday, September 16, at 10 a.m., at the Maison 


de la Chimie. Reading and discussion of five papers, 
namely: “ Mechanism of the Forgeability of various 
Light and Ultra-Light Alloys,” by Pro 


r A. M. 












curve of heat consumption might take any form, ag - : - : 
arrangements had to be made for heat storage. -’ | to hold until ill-health compelled him to retire at the 


This 


end of last year. His tenure of office coincided with 


was possible when the transformation was made at @ period of t difficulty, and the anxieties through 


high efficiency, as with electric boilers. 


which he passed undoubtedly contributed to the final 


The old section of the Pierre-de-Plan station at eee f 
Lausanne was used for the generation of electricity breakdown in his health, which, for some years, had 
with a thermal] station as a stand-by and for peak duty. not been robust. Major Marshall became magistrate 
The plant contained two Diesel units of 3,000 h.p. in 1914, held the office of High Sheriff of Lincolnshire 
and 2,500 kVA, a condensing steam turbine of 1,000 kW, = 1920-1921, and beg appointed Deputy Lieutenant 
taking steam at 12 kg. per square centimetre, and one in 1920. In his youth he joined the local Volunteers, 

“ now the Gainsborough Detachment, 5th Battalion 


of 2,000 kW at the same pressure. 


It was connected 


The Lincolnshire Regiment, as a private, and gradually 


through -ai . i : y : : 
mgs om epmnels gubstetion to the level power rose to the rank of captain, which he held for many 


network at 125 kV, and by a separate line at 50 kV, 


years, finally retiring some time ago with the rank of 


with the Bois Noir hydro-electric station at Saint : “am “ger : - 
Maarice. nae — -,. | major. He was the recipient of the, Territorial Officers 
e. | The latter station, containing four unite Decoration. Major Marshall was elected a member of 


of 3,000 kVA, operated on the water-flow basis, and 
was also connected to the Swiss network at 125 kV, 


the Institution of Mechanical Engineers in 1901. In 
addition to his many other activities, he was a director 


80 th i iv 
at the supply from it te Lausanne could be given of the Shireoaks Colliery Company, Limited, Worksop, 


by two independent lines. 

Steam was supplied to the steam turbines by two 
froups of hand-fired Niclause and Guillaume boilers, 
Operating at 12 kg. per square centimetre, constructed 
thirty years ago. The efficiency of these boilers was 
hot up to modern requirements, and the operating 
difficulties were such that these turbine units were but 


Notts. 








THE WEBB RUST-PROOFING 
PROCESS. 


A process for the treatment of steels and other 


rarely used, Fortunately, there existed near the| metals to protect them from corrosion has been 
‘tation, an important consumer of heat, namely, the | introduced by Messrs. Webb Metal Treatment, Limited, 
hospital and annexed establishments of the Canton of | Ulster Chambers, 168, Regent-street, London, W.1, 
Vaud, and it was therefore proposed to build a central | whose works, laboratories and research department 
‘ation to produce normally the heat necessary for the|are at Haywards Works, Enfield, Middlesex. The 
‘ospital and other consumers, and to supply steam | process, we understand, is an electrolytic one throughout 


for the operation of the existing steam turbines when | and consists in coating, or “‘ impregnating 


” as it is 


necessary. This proposal was adopted, the plant con- | termed, the articles to be treated with a rust-proof, 
“sting of a Sulzer water-tube boiler with an evapora-| non-corrosive alloy. The process is carried out in a 
le capacity of 20 tons per hour at 45 kg. per square | series of steps, in the first of which the article is 


‘entimetre (640 Ib. per square inch) at 425 deg. C. 





degreased electrolytically in a combination of solutions, 





Portevin and Dr. P. G. Bastien ; “‘ Metals of the Plati- 
num Group: Ores, Recovery and Refining, Fabrication 
and Uses, Properties,” by Messrs, R. H. Atkinson and 
A. R. Raper; “ The Creep of Tin and Tin Alloys. 
Part I,” by Professor D. Hanson and Mr. E. J. Sand- 
ford; “ Veining and Sub-Boundary Structures in 
Metals,” by Dr. L. Northcott, and ‘“ Note on the 
Influence of Salt-Bath Heat-Treatment on the Corrosion- 
Resistance of Duralumin Sheet,” by Messrs. A. J. 
Sidery and B. Evans. 

At 2 p.m. Visits to the Etablissements Lioré 
Olivier 4 Argenteuil, the Fonderie de Précision & 
Nanterre, and the Imprimerie de I'Illustration a 
Bobigny. 

At 5.30 p.m. Civic reception at the Hotel de Ville 
by the Municipal Council of Paris. 

Thursday, September 17, at 10 a.m., departure for 
an all-day excursion to Versailles. 

Friday, September 18, at 8.20 a.m., departure for a 
visit to Rouen and the T.L.H. Works at Le Havre. 








Lake PassenceR Mororsuie “ Treau.’’—The twin- 
screw passenger motorship Teal was launched recently 
at Lakeside, Windermere. The vessel was built for the 
London Midland and Seottish Railway Company, for 
service on the lake, by Messrs. Vickers-Armstrongs, 
Limited, Barrow-in-Furness, and then transported in 
large sections by rail to the slipway at Lakeside and 
reassembled there. The vessel has a length overall 
of 141 ft. 9in., a breadth moulded of 25 ft., and a depth 
moulded of 9 ft. 3in. She has a displacement of 230 tons 
and will carry 800 first- and third-class prepenanss: The 
propelling machinery comprises two eight-cylinder, four- 
stroke, single-acting Diesel engines, manufactured by 
Messrs. Gleniffer Engines, Limited, Glasgow. Each 





will be capable of developing 160 b.h.p. at 900 r.p.m. 
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COMPOSITE SLEEPING 
THE LONDON MIDLAND 
SCOTTISH RAILWAY. 


Tue London Midland and Scottish Railway 
recently put in service the first of 13 composite sleeping | 
cars being built at Derby to the designs of Mr. W. A. 
Stanier, M.I.Mech.F., chief mechanical engineer. These 
vehicles, illustrated in Figs. | to 3, above, provide | 
accommodation for six first-class and for 14 third-class | 
passengers. They have a length of 69 ft. and are fitted | 
with six-wheeled bogies. The underframes follow the 
usual standard practice of the company, though electric | 
welding has been adopted instead of riveting. The | 
bodies are of similar construction to those of the first 
class sleepers recently put in service, being integral | 
with the underframe, the body pillars being secured to 
pressed-steel box brackets welded to the underframe | 
and cant-rail. The cant-rail is of steel angle and the 
roof sticks are welded to it. Steel floor sheeting is 
welded on to the underframe, giving some extra height 
inside the compartments—a considerable advantage 
in the case of the third-class compartments with their 
top berths. 


has 


In addition to the passenger sleeping accommodation 
there is a first-class lavatory and a compartment for an 


| attendant at one end and two third-class lavatories at 
| the 


other. Special attention has been paid to the 
elimination of noise, the floor plating being sprayed 
below with } in. thick asbestos and covered above with 
cork slabs, in turn covered with felt, linoleum, and 
carpet. The six first-class compartments are arranged 
in three pairs intercommunicating, and the finish and 
fittings are on the most modern lines, as is indicated 
by Fig. 2, which shows one of these interiors. In these 
compartments the door opens inwards, but in the 
thirds the doors are of the sliding type. 

The beds consist, in the first class, of hair mattress 
laid on a Vi-spring mattress carried on a spring bed 
frame with head and foot panels of walnut. In the 
third compartments they are hair-padded Vi-spring 
mattresses on frames secured to the partitions and 
body-side. The first-class compartments are finished 
with all the usual fittings, folding shelves, &c., while 
the thirds have ample luggage space, folding net bag, 
&c. In these compartments a large mirror is fixed to 
the door, as shown in Fig. 3. 

Thermotank equipment provides combined ventila- 





tion and heating throughout the car, punkah louvres 
being fitted in each compartment. In the first class 
the volume and direction of the discharge can b 
controlled, but in the thirds the louvres are fixed im 
the ceiling and are arranged so as to diffuse the air in 
a way which does not subject any of the passengers te 
air currents. There is no re-circulation, the air passing 
out of the compartments through openings at the foot 
of the doors, and the apparatus always drawing ™ 
fresh air from outside. The ventilating unit is housed 
above the vestibule ceiling at the attendant’s end 0! 
the car. It consists of two fans on one motor, one fan 
delivering direct to the main cold-air duct, while the 
air from the other is passed through a steam heater 
and into the hot-air duct. The controls include three 
fan speeds and the regulation of the steam supply 
the heater, Auxiliary steam heaters are provided i 
the compar tments in case this form of heating should be 
preferred. 

The lighting is on the Wolverton system, the capacity 
of the battery being 250 ampere-hr. The first-class com- 
partments have three 15-watt pearl lamps, one of which 
can be dimmed to serve as a night-light. In the third 
class a central 60-watt unit is arranged in the ceiling 
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» 10,000 12,000 4,000 16,000 
(8339.0.) Rotational Speed ...R.PM. 
and provides as well a blue light for the night. A 
12-watt reading lamp is fitted for each of the four 
berths in these compartments. 








THE SPERRY-CAMMEN ADHER-O- 
SCOPE FOR TESTING LUBRICAT- 
ING OILS. 


AN instrument which appears to provide a simple, 
convenient and rapid method of appraising and com- 
paring the lubricating properties of lubricating oils 
has been developed by Messrs. Sperry Products, 
Incorporated, Manhattan Bridge Plaza, Brooklyn, 
N.Y., and is handled in Europe by Messrs. Sperry, 
S.A. 3, Rue des Italiens, Paris, 9e. The instrument, 
known as the Sperry-Cammen Adher-O-Scope, measures 
the adhesion between the oil and a metal surface, and 
although it is not contended by the makers that 
adhesion alone is the most important property of an 
oil, it is claimed that of a series of oils selected for 
& particular duty, that having the greatest adhesive 
power under the required operating conditions will 
have the highest lubricating value. That the viscosity 
temperature characteristic of an oil alone is not an 
adequate measure of its lubricating value is evident 
from the fact that oils in which this characteristic is 
identical may have widely different load-carrying 
capacities, a circumstance which may be accounted 
for by the fact that when the viscous film has been 
Squeezed out, only the adhesive boundary layers are 
left: to support the lsad. By measuring adhesion in 
addition to viscosity, it is possible to grade lubricants 
according to their load-carrying properties and to 
establish specifications which will be a useful guide 
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to their performance under practical working condi- 
tions. 

Before dealing with some of the evidence on which 
this view is based, we may describe the instrument and 
explain the method of using it. It consists essentially 
of a carefully heat-insulated metal cabinet mounted on 
a cast-iron base, as shown in Fig. 1, and provided 
with electrical heating elements by means of which 
the internal temperature may be raised to a maximum 
of 400 deg. F. For low-temperature tests a compartment 
for “‘ dry ice” is provided, and by this means the tem- 
perature can be reduced to —30deg. F. Mercury-in-glass 
thermometers to cover the whole temperature range 
are provided, one being shown in position in Fig. 1. 
The cabinet also contains an electric motor of } h.p. 
coupled by belting, as shown in Fig, 2, to a steel rotor, 
which can be driven at speeds up to 20,000 r.p.m. 
The speed can be varied by a controller and by inter- 
changeable belt pulleys, a direct-reading tachometer 
mounted on the side of the cabinet, as shown in Fig. 1, 
indicating the speed at all times. The oil to be tested 
is distributed uniformly over the outer surface of a 
metal band having a ground surface similar to that 
of a bearing, and this band fits on to the rim of the 
rotor, and is driven by it. Before applying the oil, 
the band is thoroughly cleaned and carefully weighed 
in a chemical balance. After applying the oil, the 
band is placed on the rotor, which is run up to speed 
and maintained at that speed for about 30 minutes. 
The speed and time, it should be noted, are selected 
so as to ensure that any oil held by the effects of 
viscosity is thrown off, that remaining being held by 
adhesive forces only. The band is then removed 
from the rotor, as shown in Fig. 3, and again weighed, 
the difference in weight being a measure of the adhesive 
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properties of the oil at the particular temperature at 
which the test was made. 

To show that the instrument will grade lubricants 
in accordance with their behaviour in service, tests 
were made on typical oils selected from the three main 
lubrication crude classifications used in the United 
States, viz., Pennsylvania, Mid-Continent and Coastal. 
Since some 40 per cent. of the oils sold are of SAE 40 
grade, the oils tested were of this grade, both residuums 
and distillates being included, and all had a Universal 
Saybolt viscosity of 72 seconds, + 3 seconds, at 210 deg. 
F. To eliminate the effects of viscosity, the tests 
were made at this temperature, and since the same 
temperature was used throughout, any effects due to 
the variation of the specific gravities of the oils with 
temperature were also avoided. From experience it 
was known that Pennsylvania oils are better lubricants 
than Mid-Continent oils, while the latter are better 
than Coastal oils; also, in general, the residuum from 
a given crude is better than the distillate. The results 
of the tests, which were made at rotational speeds 
ranging from 8,000 r.p.m. to 15,000 r.p.m., are plotted 
in Fig. 4, and it will be seen that the adhesions recorded 
correspond closely with the known properties of the 
oils. If from this diagram the Pennsylvania residuum 
be rated arbitrarily at 100 for the rotor speed range 
of 10,000 r.p.m. to 15,000 r.p.m., the corresponding 
figures for the Mid-Continent residuum is 85-7, and 
those for the Pennsylvania and Mid-Continent distil- 
lates are 66-3 and 47, respectively. Considering distil- 
lates alone, and taking the Pennsylvania distillate at 
100, the Mid-Continent distillate is rated by the 
instrument at 73-3, and the Coastal distillate at 72-5. 

Another interesting point is brought out by the 
diagram reproduced in Fig. 5. It is generally agreed 
that the presence of free fatty acids, such as oleic acid, 
improves the lubricating properties or oiliness of a 
petroleum oil, and to investigate this an SAE 20 
Pennsylvania distillate was tested over a rotor speed 
range of 8,000 r.p.m. to 12,000 r.p.m. alone, and with 
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the addition of 2, 4 and 6 per cent. by weight of oleic 
acid. The results are shown by the curves lettered 
a, b, c, and d, respectively, in Fig. 4. The addition 
of 2 per cent. oleic acid increased the achesion of this 
oil by 9-53 per cent., and the percentage increases for 
additions of 4 per cent. and 6 per cent. of oleic acid 
were 19-4 and 27-5, respectively. Similar tests were 
made with a Coastal distillate alone, and after the 
addition of 6 per cent. of oleic acid, the results being 
shown by the curves lettered e and f, respectively. 
The increase in adhesion due to the presence of the 
oleic acid in this case was 37-5 per cent., although it 
was still lower than that of the Pennsylvania distillate 
alone. These tests were made at a temperature of 
100 deg. F. 

As a final example of the applications of the Adher-0- 
Scope, we reproduce in Fig. 6 a diagram taken from 
a paper by Mr. C. M. Larson, of the Sinclair Refining 
Company, New York, on the properties of oils for 
railway axleboxes, presented at the annual meeting 
of the American Society of Mechanical Engineers in 
December, 1933. The diagram shows the results of 
tests made at different temperatures, on two oils 
known, respectively, as 


Both oils had a Universal Saybolt viscosity of 100 
seconds at 210 deg. F., and the tests were made at a 
rotor speed of 6,000 r.p.m. From the curves in 
Fig. 6, it will be seen that while the adhesion of the 
Gulf Coast oil is greater than that of the Pennsylvania 
oil at low temperatures, it falls off more rapidly as 
the temperature increases. Other tests showed that 
in a bearing the Pennsylvania oil carried up to 2,800 |b. 
per square inch at 260 deg. F., while the Gulf Coast oil 
failed at 1,900 Ib. per square inch at 200 deg. F. The 
conclusion reached by the author of the paper was 
that a low rate of change in adhesion with temperature 
is a desirable characteristic of a lubricating oil, as well 
as a low rate of change of viscosity with temperature. 





PERSONAL. 


Mr. Joun Bruce, A.M.L.E.E., late of the Barking 
generating station of the County of London Electric 
Supply Company, Limited, has started a practice in a 
consulting and advisory capacity. Pending the securing 
of suitable office accommodation, he will conduct his 
business from his home address, 31, Deyneourt-gardens, 
Upminster, Essex. 

It is announced that a merger of interests has been 
coneluded between Messrs. Broom anp Wape, Limrrep, 
High Wycombe, and Messrs. B.E.N. Parents, Limrrep, 
Park Royal, Middlesex. 

Lorp Hirst or Wrrron, President of the Federation 
of British Industries, has been elected chairman of the 
British Committee on Empire Trade. 

We are informed that the agreement between MEssrs. 


Mass Propvucts, Liurrep, Newtown, Parkstone, Dorset, | 
WickMAN, Limrrep, Coventry, re- | 


and Messrs. A. C, 
spectively manufacturers and selling agents of the Hum- 
phris presses, has been terminated by mutual consent. 

Messrs. A. C. Wickman Limrrep, Coventry, have 
entered into an agreement with Messrs. L. Schuler A.-G., 
CGloeppingen, Germany, for the manufacture and sale of 
their presses in this country. 

Messrs. Morpen, McDonaLtp anp Company, 36-38, 
Vietoria-street, 5.W., have been appointed sales agents 
lor Messrs, The Frandor Engineering Company, Limited, 


\cton-lane, London, N.W.10, makers of worm and spur | 
spray 


reduction gear drives, from 
painting plants, &c. 

Messrs. Henry Berry anv Company, Limrrep, Huns 
et, Leeds, inform us that the address of their London 
office will, after August 10, be Shell-Mex House, Victoria- 
embankment, London, W.C.2. 

Mr. W. A. R. Baker, B.Se., A.M.Inst.C.E., has been 
ippointed by the Government of the Punjab as an engineer 
officer in the P.W.D. (Buildings and Roads Branch). 


1/50-h.p. to 10-h.p., 








Bririsu Fisuine Boats.-A special display has been 
organised at the Museum, South Kensington, 
dealing with British fishing craft. Some 120 models and 
plans have been collected for this exhibition, representa- 
tive of present types and of classes which have gone out 
of existence, some only in recent years. The revolutionary 
changes which have come over these craft are realised by 
very few, and this exhibition, therefore, is likely to be 
very instructive. It will remain open until the end of 


Science 


\uguet. 
New Roap «nx CHESHIRE An entirely new road 
0 miles long, between Shotwick and Frodsham, in 


Cheshire, was opened by the Minister of Transport, 
the Rt. Hon. Leslie Hore-Belisha, on Saturday, July 18. 
This road connects two main lines of communication, 
one of which carries traffic from Birkenhead to Wales, 
and the other traffic from Manchester to Chester. It is 
interesting from the fact that from its opening it comes 
under the Ribbon Development Act, and indiscriminate 
building will therefore be impossible within 220 ft. of 
ta centre line. It will relieve the congestion in Cheater 
and facilitate the industrial development of the Mersey. 
That it is necessary may be concluded from the fact that | 
21 vehicles were registered in Cheshire for every mile of 
road compared with 14 yehicles per mile for Great 


Britain as a whole, 


Pennsylvania Extra-Heavy | 
Zero Pour and Gulf Coast Extra-Heavy Zero Pour. | 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are furnished. Details may be obtained on application 
to the Department at the above address, and quoting 
the reference number given in each case. 

Gas Piping and Fittings, the former of galvanised iron 
and screwed and socketed, and the latter of ungalvanised 
malleable iron, including back nuts, bends, plugs, sockets 
} and tees. South African Railways and ieeten Johan- 
nesburg; August 26. (T. 30,518.) 

Paint-Spraying Units, 20, each comprising an engine 
driving « reciprocating pump, and an agitator to mix the 
| liquids inside a flat-top tank. Ministry of Public Works, 
| Cairo, Egypt; August 19. (T. 30,520.) 

Turbo- Alternators, two 50,000-kW turbo-alternators for 
Bunnerong Power Station. Electricity Undertaking of 
Sydney County Council, Quéen Victoria Building, George- 
street, Sydney, N.S.W. November 2. (T. 30,523.) 

Mobile Crane, 2-ton petrol-electric, with 4-cylinder 
13-9 b.h.p. petrol engine direct coupled to a 9-5-kW 
compound-wound d.c. generator. Indian Stores Depart- 
ment, Electrical Branch, Simla. August 18. (T. 30,529.) 

Drilling Machines, one 20-in. high-speed vertical drill- 
ing machine, three 4-ft. 6-in. horizontal drilling, boring, 
and tapping machines, and a 4-ft. portable universal radial 
drilling machine. Indian Stores Department, Engineering 
Section, Simla. August 15. (T. 30541.) 








BOOKS RECEIVED. 


The Institution of Mechanical Engineers. Proceedings. 
Volume 131. 1935—November to December. London : 

| Offices of the Institution. 

| Medical Research Council. Industrial Health Research 
| Board. Report No. 75. Sickness Absence and Labour 

Wastage. Part I. By May Smrre and Marearert A. 

LEIPER (with the co-operation of Mittais CuLpr). 

Part Il. By Mason Greenwoop and May Sirs. 

| London: H.M. Stationery Office. [Price ls. 3d. net.] 

| An Introduction to Engineering Mathematics. By D. 
McMutiiw and A. C. Parkinson. London: The 
Cambridge University Press. [Price 4s.] 

Engineering Valuation. By Dr. Anson Marston and 
Taomas R. Aca. London: McGraw-Hill Publishing 
Company, Limited. [Price 36s.] 

A Unwersal Stress Sag Chart for Power Line Computa- 
tions. By Dr. J. T. Harrines. London: Blackie 
and Son, Limited. [Price 12s. 6d. net.] 

Report to the Minister of Transport upon the Accidents 
which Occurred on the Railways of Great Britain during 
the Year 1935. London: H.M. Stationery Office. 
[Price ls. net.] 

United States Geological Survey. 
No. 677. Ground Water in South-Central Tennessee. 
By C. V. Tues. [Price 50 cents.] Water-Supply 
Paper No. 679—-A. The Thiem Method for Determining 
Permeability of Water-Bearing Materials and its 
Application to the Determination of Specific Yield. 
Results of Investigations in the Platte River Valley, 
Nebraska. By Letanp K. Wenzev. [Price 10 cents.] 
Water-Supply Paper No. [680. Droughts of 1930-34. 


Water-Supply Paper 


| By J. C. Horr. [Price 20 cents.] | Water-Supply 
Paper No. 760. Surface Water Supply of the United 
| States, 1934. Part 5. Hudson Bay and the Upper 


[Price 30 cents.] Water- 
Surface Water Supply of the 
United States, 1934. Part 6. Missouri Rwer Basin. 
[Price 45 cents.) Water-Supply Paper No. 764. 
Surface Water Supply of the United States, 1934. 
Part 9. Colorado River Basin. [Price 20 cents.] 
Water-Supply Paper No. 773—E. The New York 
| State Flood of July, 1935. By HowiustTer JonNnson. 
[Price 15 cents.] Washington: Superintendent of 
| 


| Mississippi River Basins 
Supply Paper No. 761. 


Documents. 

Corrosion Resistance of Metals and Alloys. By R. J. 
| MoKay and Ropert Worruincton. New York: The 
| Reinhold Publishing Corporation. London: Chapman 
and Hall, Limited. [Price 35s.] 

United States Geological Survey. Bulletin No. 847—C. 
| The Richey-Lambert Coal Field Richland and Dawson 

Counties, Montana. By Frank 8. Parker. [Price 
35 cents.| Bulletin No. 855. Geology and Mineral 
Resources of the Bellefonte Quadrangle, Pennsylvania. 
By Cuartes Burts and E. 8. Moore. [Price 50 


cents.) Bulletin No. 865. Geology of the Monument 
Valley Navajo Mountain Region, San Juan County, 
Utah. By Artruur A. Baker. [Price 60 cents.) 


| Washington: Superintendent of Documents. 

United States Geological Survey. Professional Paper 
No. 183. Correlation of the Jurassic Formations of 
Parts of Utah, Arizona, New Mexico and Colorado. 
By A. A. Baxer, C. H. Dane and J. B. Reesrpr, Jr. 
Price 50 cents.] Professional Paper No. 185—H. 
The Flora of the New Albany Shale. Part I. Diichnia 
Kentuckiensis, a New Representative of the Calamopit- 


yeae By C. B. Reap. [Price 5 cents.] Washington : 
Superintendent of Documents. 

The Roadmakers’ Library. Asphalt Roads. By Dr. 

| P. E. Spreuman and A.C. Huenes. London: Edward 


Arnold and Company. [Price 25s. net.] 

The Colorado Delta. A Discussion of the Spanish 
Explorations and Maps, the Colorado River Silt Load 
and its Seismic Effect on the South-West. Los Angeles, 





CONTRACTS. 


Messrs. Tae Enotisa Exvecrraic Company, Limrrep, 
Stafford, have recently received an order for three Diese}. 
electric equipments for shunting locomotives from the 
Southern Railway Company. The locomotives wil! be 
generally similar to those supplied to the London Midland 
and Scottish and Great Western Railways, and will be 
equipped with 350-h.p., six-cylinder English Electric 
Diesel engines and their standard two-motor electrical 
equipment with torque control. The locomotive frames, 
wheels and axles will be designed and built by the 
Railway Company. 

Messrs. D. WickHamM AND Company, Limrrep, Viaduct- 
road, Ware, have received an order from the London and 
North Eastern Railway Company for a 36-seater petrol 
trolley for the purpose of conveying permanent-way 
genge to and from their work. This trolley will form part 
of the transport service required in connection with the 
re-organisation of the maintenance of the main and branch 
lines between Galashiels and Carlisle. 

Messrs. THos. W. Warp, Lowrep, Sheffield, have 
recently been responsible for the supply of plant for new 
cement works being erected by Messrs. Ribblesdale 
Cement, Limited, at Clitheroe, North Lancashire. The 
contract has included structural steelwork, railway 
material, an excavator, cranes, crushing plant, &c. 








LAUNCHES AND TRIAL TRIPS. 


“ Drpavatti.”—Twin-screw passenger motorship for 
service in Indian waters; single-acting, airless-injection, 
Harland-B. & W. Diesel engines. Launch, July 14. Main 
dimensions, 224 ft. l in., by 33 ft. 7in., by 6 ft. 10 in. 
Built and engined by Messrs. Harland and Wolff, Limited, 
Govan, Glasgow, for Messrs. The Bombay Steam Naviga- 
tion Company, Limited, Bombay. 


Two Moror Boats.—18}-b.h.p. 2-cylinder vertical 
heavy-oil engines, by the National Gas and Oil Engine 
Company. Launched July 2 and 15. Main dimensions, 
71 ft. 6 in., by 7 ft. } in., by 4 ft. 2in. Built by Messrs, 
Harland and Wolff, Limited, North Woolwich, for the 
Grand Union Canal Carrying Company, Limited, London. 


Two Burry Boats.—Launch, July 4. Main dimen. 
sions, 71 ft. 6 in., by 7 ft. } in., by 4 ft. 2 in. Built by 
Messrs. Harland and Wolff, Limited, North Woolwich, 
for the Grand Union Canal Carrying Company, Limited, 
London. 


* Hornsy.”’—Ocean-going and harbour steam tug 
Triple-expansion engines by Messrs. Plenty and Son, 
Limited, Newbury. Launch, July 20. Main dimensions, 
95 ft., by 25 ft., by 13 ft. Built by Messrs. Cochrane and 
Sons, Limited, Selby, Yorks, for the Alexander Towing 
Company, Limited, Liverpool. 








Tue Instrrution or ELEctTRIcCAL ENGINEERS. 
Dr. P. Dunsheath, O.B.E., M.A., has been appointed 
chairman, and Mr. J. L. Eve, vice-chairman of the 
Transmission Section of the Institution of Electrical 
Engineers, to take office on September 30. 


PRESERVATION OF A Bripce Buitr BY TELFORD. 
The stone arch bridge built by Thomas Telford to carry 
the Glasgow-Carlisle road over the river Clyde, and called 
by his name, is to be preserved as a permanent illustration 
of the famous road builder's work. It is only 18 ft. 6 in. 
wide and will be closed to traffic. The road will he 
diverted and widened for a distance of about 1,150 yards 
and a new reinforced-concrete bridge with a width, 
between parapets, of 60 ft., will be built. 


Mopet ENGINEERING ExuisiTion.—The eighteenth 
annual Model Engineering Exhibition will be held at the 
Royal Horticultural Hall, Westminster, from September 17 
till the 26th. A large number of branches of engineering 
will be represented, while a special feature will be a dis- 
play by the Royal Air Force, demonstrating their methods 
of technical training for aircraft apprentices. The exhibi- 
tion is organised by Messrs. Percival Marshal] and Com- 
pany, Limited, 13-16, Fisher-street, W.C.1. 


PropvuctTIoNn oF [RON AND STEEL IN GREAT BRITAIN. — 
The monthly memorandum of the British Iron and Steel 
Federation, Caxton House, Tothill-street, London, 
S.W.1, shows that there were 112 blast furnaces in 
operation at the end of June, the same number as at 
the beginning of the month. The production of pig-iron 
in June amounted to 644,100 tons, compared with 
661,000 tons in May, and 529,300 tons in June, 1935. 
The June output of steel ingots and castings totalled 
965,900 tons, against 963,000 tons in May, and 770,000 
tons in June, 1935. 


ELEcTRICAL Exarsrtion TraAIN.— A train consisting of 
two full-sized coaches has been equipped by British 
Insulated Cables, Limited, Helsby, for the purpose of 
exhibiting their products in a number of towns throughout 
the country. he exterior of each coach has been 
painted in bright colours and bears the firm's trade 
mark, while the interiors are lined with decorated wall 
boards. The exhibits are arranged on sloping tables and 





California. Chas. K. Fox, 1314, Washington Building. 
The National Physical Laboratory. Physical Constants | 
of Pure Metals. London: H.M. Stationery Office. | 
[Price 6d. net.]} | 
Saint John Harbour. Annual Report of the Harbour | 
Commissioners, 1935. St. John, N.B.; Offices of the | 
Harbour Commissioners, i 





in showcases, which reach to the full height of each 
coach. Though the tables are wide enough to accom- 
modate some of the largest products there is ample 
space for the examination of a éomprehensive display 
of cables and wires, condenser, batteries, meters, [use 
boxes, street pillars and mining and tramway equipment, 
The train is lighted from its own generating plant. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—With all the works closed down 
for holidays there is little doing in the Scottish steel 
trade this week. The stoppage in most cases will be 
limited to ten days, and although some works may 
resume Operations sooner, a general restart will not be 
made before Tuesday, the 28th. Active conditions 
continued right up to the close and there is plenty of 
work on hand to keep plant running steadily for months 
to come. New business has not been very plentiful 
during the past week, but consumers have still quite a 
fair amount of business to place and the outlook overall 
is thoroughly satisfactory. 

The demand for shiptuilding material has recently 
been exceedingly brisk and as the ts for new 
tonnage are very bright, the demand is likely to continue. 
The production of steel during the t half-year has 
been the largest for some time and if things go as expected 
there is every possibility of the Scottish steel makers 
having a record output. The demand for black steel 
sheets for the home market has been well maintained and 
there is quite enough business booked to ensure steady 
running after the holidays. Export orders have not been 
too plentiful of late, but now that an arrangement has 
been fixed up between the British Iron and Steel Federa- 
tion and the International Steel Cartel to create, as from 
August 8, an international sales organisation for thin 
sheet and galvanised sheet steel, an export quota will 
operate on the basis of the 1934 figures, Prices have not 
so far been arranged, but new quotations will probably be 
fixed up shortly. The current prices are as follows : 
Boiler plates, 9. 17s. 6d. per ton ; ship plates, 91. 7s. 6d. 
per ton; sections, 9, per ton; medium plates, 91, 15s. 
per ton; black-steel sheets, 24 gauge, in minimum 
4-ton lots, LI. 10s. per ton; and galvanised corrugated 
sheets, 24 gauge, in minimum 4-ton lots, 13/. 10s, per ton, 
all delivered at Glasgow stations, 

eet ae a a fair demand for 
malleable-iron continued up bill the holida etoppree 
and when operations are resumed next week there will > 
sufficient orders on hand to keep plant well employed. 
The re-rollers of steel bars are in a similar position and 
the outlook is very promising. The following are the 
current quotations :—Crown bars, 10l. 2 - per ton 
for home delivery, and 91. 5s. per ton for export ; and 
re-rolled steel bars, 91. 7s. per ton for home delivery, and 
71. 108. per ton for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron trade 
there has been no falling-off in the demand and production 
has been maintained on a high level. The 15 furnaces in 
blast have barely met the requirements of consumers, 
and stocks are practically nil. From all appearances the 
present state of activity is likely to continue for some 
time. Prices are steady and the following are to-day‘s 
market quotations : ematite, 85s. 6d. per ton, and 
basic iron, 76s. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 8ls. 6d. per ton, and No. 3, 
‘9s, per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, July 18, amounted to 250 tons. Of that 
‘otal, 230 tons went overseas and 20 tons coastwise. 
= the corresponding week of last year the figures 
were 130 tons overseas and 53 tons coastwise, making a 
total shipment of 183 tons. 

; Wages in the Scottish Pig-Iron Trade.—Messrs. Thomas 
Petrie and James Sweeney, the joint secretaries of 
the Seottish Pig-Iron Trade Association, have reported 
that they have examined the employers‘ books for the 
months of April, May and June, 1936, and certify that the 
average net selling price brought out is 31. 9s. 4+780d. 
per ton. This means that there will be an increase of 
3 per cent. in the wages of the workmen on basis rates 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—A highly satisfactory state of affairs 
continues to exist in most sections of the local staple 
trades. Complaints of a shortage of orders are rare. In 
some directions the rush is proving equally as worrying 
& problem as an acute shortage of work. German compe- 
tition is showing signs of becoming exceedingly keen. le 
leading Sheffield industrialist complains that “Germany, 
in her anxiety to obtain sterling and other foreign balances 
to pay for her imports, will readily cut prices of certain 
of her exports to limits which bear no relation to the cost 
of production inGermany. On several occasions recently, 
in tendering for certain types of mills, we have lost busi- 
hess to German steel works plant manufacturers solely 
by reason of this price-cutting. If this were ordinary 
economic competition, we would have no grounds for 
*riticising it, but it is not so, and that is accepted on all 
sides, so that the matter becomes of national importance.” 
He adds that it is essential that the British steel industry 
should have workshops within the eountry capable of 
providing all its requirements of new plant, and in times 
of emergency this was all-important, so that it was in 
the interests of both the State and the steel industry to 
see that those workshops were not subjected to unfair 
and wneconomie conditions which might seriously impair 
the normal progress of a key industry. Steel-melting 
lepartments show no material change. Output has been 
‘maintained at a high level. More orders are coming to 
hand for railway rolling-stock and shipbuilding requi- 
sites. Valuable Government contracts have been placed 
locally for armour plate, guns, and other materials for 
fational defence. Works specialising in the production 
or electrical equipment are accounting for an increasing 
output. The season in agricultural machinery and parts 
'S proving highly profitable. Many works report sales 





ENGINEERING. 


in excess of those of a year ago. In addition, a larger vol- 
ume of export business is being transacted. Aeroplane and 
motor-car manffacturers are providing Sheffield works 
with large orders for high-class steels, engine parts, and 
accessories. The output of stainless steel, and heat- and 
acid-resisting materials, shows a further rise. Large 
batteries of furnaces continue to operate to capacity. 
There is a heavy demand for all types of tools. Engineers’ 
small tools are in particularly strong request, while there 
is an active market in machine tools. Farm and garden 
implements are progressive lines. 

South Yorkshire Coal Trade.—A high standard of busi- 
ness has been maintained in most branches of the coal 
trade. Export requirements show no tendency to improve, 
but on inland account good business is being transacted. 
Iron and steel works are consuming growing tonnages, 
while the textile and woollen industries are better 
customers than for some time past. Railway require- 
ments are up to seasonal standards. There is a heavy 
demand for steam coal, and in certain districts supplies 
are short, Coking smalls are steady. Prices continue firm. 
The housecoal market has developed fresh weakness, but 
the volume of business being done is in excess of that of 
@ year *. This is due to unsatisfactory weather condi- 
tions. Fo and furnace coke are in demand, while 
gas coke shows little change. Quotations are: Best branch 
handpicked, 26s. to 29s. ; Derbyshire best house, 22s. to 
23s.; Derbyshire best brights, 19s. 6d. to 21ls.; best 
screened mits, 19%. to 20s. ; small screened nuts, 18s. to 
18s. 6d.; Yorkshire hards, 19s. 6d. to 20s.; Derbyshire 
hards, 198, 6d. to 20s. ; rough slacks, lls. to 12s.; nutty 
slacks, 10s. to Ils. 














NOTES FROM THE SOUTH-WEST. 
Canvirr, Wednesday. 


The Welsh Coal Trade.—The Welsh steam coal market 
experiénced andther period of inactivity last week. 
Customers in all the principal foreign markets displayed 
only the slightest interest and the total volume of sales 
effected Was agaiti insufficient to bring any relief to the 
collieries, almost all of which were only ially em- 
ployed. business was practically wholly confined 
to standing contract deliveries. There was a considerable 
slackening in demand from the inland market, and in this 
direction deliveries also showed a decline, while seasonal 
influences are expected to have a depressing effect on 
new business for some weeks to come. e with 
France proceeded quietly, Some interest was 
by the report that the French authorities contemplated 
introducing some new measure for controlling imports, 
but although details were lacking it is not anticipated 
this will adversely affect exports from South Wales 
into France. The Paris Orleans Railway of France, it 
was reported, had placed an order for 70,000 tons of 
steam coals with local exporters, but new contract 
inquiry continued meagre. There was a shortage of 
empty wagons due to the accumulation of loaded wagons 
at the sidings consequent upon the slow movement of 
large, and, as a result, hiring charges were increased 
during the week. The rate on a 10-ton wagon was 
increased by 6d. per week, while for 12-tonners an advance 
of 9d. per wagon per week was introduced. The market 
was in almost bare of orders for large classes, and 
superabundant supplies offered at easy figures. Cobbles 
remained weak were available in excess of require- 
ments. Bituminous nuts were easier, but washed small 
and sized coals fully maintained their strength and only 
limited quantities were obtainable on the market for 
early shipment. Dry peas and beans were firm, while 
ordinary small coals and throughs were in fair demand 
and . Cokes continued active and commanded 
high prices, while patent fuel was moderately busy and 
steady. The Mixed Commission controlling the Welsh 
coal for French pitwood exchange scheme, at a meeting 
in London during the week, decided to advance the price 
of wood for the current quarter by 74d. The collieries 
will therefore have to pay 24s. 10}d, per ton ex-ship for 
French supplies. Under the agreement, France under- 
takes to import 120,000 tons of Welsh coal by Septem- 
ber 31, while in return, South Wales will take 50,000 tons 
of pitwood by September 15 and a further 30,000 tons 
by October 31. Portuguese timber was quiet around 
22s. 6d. to 23s. per ton ex-ship. Operations were again 
maintained on a good scale in the iron and steel and 
allied trades last week. Most firms continued well 
employed, and good bookings were generally reported 
for some time ahead. A consignment of 7,000 tons of 
Russian pig-iron, the first of a contract for 100,000 tons 
placed with the Russians by Messrs. Stewarts and Lloyds, 
arrived at Swansea last week. About 60,000 tons of the 
total will be received in South Wales for use at the West 
Wales works. 








New Type or UNDERGROUND Train.—A train, which 
was placed in service on the Hammersmith and City line 
of the London Passenger Transport Board on Thursday, 
July 16, is fitted with doors which can be opened 

neumatically from both inside and outside the carriages 

y operating a press button. This will enable only such 
doors as are required at any time to be opened to their 
full width instead of only partially as frequently happens 
with hand operation. The doors will be closed by the 
guard as on the Tube lines and he will also, if necessary, 
be able to open all the doors. The carriages themselves 
are constructed of steel with flat sides and flush windows 
so as to facilitate cleaning, and electro-pneumatic brakes 
heve been fitted for the first time so that application is 
instantaneous throughout the train and the lag of three 
of four seconds which occurs at the rear end with the 
older type of brake is avoided. There is a new farm of 
ventilator with hinged vane, 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
Mipp.LessprouGH, Wednesday. 

The Cleveland Iron Trade.—The gradual change for 
the better in the statistical state of the Cleveland pig-iron 
trade continues. Supply still falls considerably short 
of what could be desired. There are virtually no stocks 
at makers’ yards and consumers have very little iron 
on hand, but marketable parcels are on an appreciably 
improved scale. Producers are providing home con- 
sumers with ample quantities for current needs and are 
now transferring to merchants tonnage for distribution 
which enables second hands to make, to home and 
overseas customers, some of the deliveries long overdue 
for supply. Buyers are much in evidence and are keer 
to negotiate for delivery over periods ahead, but iron- 
masters are not di to discuss forward business, 
and do so only on the understanding that arrangement 
for other than early delivery is subject to price revision. 
Fixed minimum quotations are ruled by No. 3 grade of 
iron at 75s. delivered to local users. 

Hematite.—Scarcity of East Coast hematite pig is less 
acute than recently. Supply is still absorbed as it 
becomes distributable, but customers’ requirements are 
much better dealt with than for a considerable time. 
Home consumers are receiving regularly parcels adequate 
for current needs and hope soon to be able to stock a 
little iron, while merchants are now handling tonnage 
that enables them to ship to customers abroad some of 
the iron long overdue for delivery. Slowly changing 
conditions encourage hope that output may be further 
enlarged in the near future. Recognised market quota- 
tions are based on No. 1 quality of 858. 6d. delivered 
to North-East Coast areas on the understanding that 
buyers who do not place orders elsewhere receive a 
rebate of 5s. 

Blast-Furnace Coke.—Prices of Durham blast-furnace 
coke are a shade easier, following large increase of make, 
but sellers have substantial contracts to exeeute and 
are markedly disinclined to acknowledge reduction in 
market quotations. 

Foreign Ore._—New business in foreign ore is not much 
in evidence, but imports against old contracts continue 
heavy. Consumers cannot be expected to negotiate 
with sellers until conditions move in favour of buyers. 

Manufactured Iron and Steel.—Demand for semi- 
finished and finished iron and steel is unabated, and the 
huge production does not fully satisfy needs of customers. 
Producers of most commodities are as heavily sold as 
they care to commit themselves, and orders for one or 
two descriptions of material cannot now be placed for 
delivery before next spring. Makers of semi-finished 
steel experience difficulty in coping with pressure for 
delivery, and re-rollers would greatly welcome another 
substantial release of Continental semis for use in this 
area. Sheet makers are busy on home orders and are 
not without hope of expansion of overseas demand. 
Heavy tonnage of finished steel is going into use at 
local ‘works. Improvement in shipbuilding is reflected 
in activity in departments turning out plates, angles and 
rivets, and continued full employment of engineering 
plant and of machinery supplying material for construc- 
tional purposes are absorbing large quantities of steel. 
Principal market quotations for home business stand ; 
Commen iron bars, 101. 28. 6d. ; best bars, 101, 12s. 6d. ; 
double best bars, 111. 28. 6d. ; packing (parallel), 91. 7s. ; 
packing (tapered), 101. 10s, ; steel billets (soft), 6l. 26. 6d. ; 
steel billets (hard), 71. 7s. 6d.; steel bars, 91. 7s.; iron 
and steel rivets, 121.; steel boiler plates, 91. 17s. 6d. ; 
steel ship plates, 91. 7s. 6d.; steel angles, 9. ; steel 
joists, 91. 7s. 6d.; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 9l. for smaller lots ; 
and fishplates, 12/. 10s, Black sheets (No. 24 gauge) 
are 111. 10s. for delivery to home customers and 91, 15s. 
f.o.b. for shipment abroad ; and galvanised corrugated 
sheets (No. 24 gauge) are 13/. 10s. for delivery to home 
customers and 111. 15s. f.o.b. for shipment overseas. 

Scrap.—Statistics just issued show that during the 
first six months of the year imports of iron and steel 
scrap into the United Kingdom reached the record total 
of 750,000 tons. Heavy steel scrap is offered at 57s. 6d. 
and is very slow of sale, consumers having heavy stocks, 
mostly of overseas material. Heavy cast-iron 1s still 
quoted 65s., and machinery metal remains at 67s. 6d., 
but the tendency of values is downward, due to increasing 
supply of pig-iron. 








University CoLtLece, Lonpon.—Among the award 
made recently at University College, Gower-street 
London, W.C.1, in the Faculty of _ Engineering, are 
Golsmid Entrance Scholarships to Messrs. W. Sefton 
and L. G. Dawson, the Jews’ Commemoration Scholarship 
to Mr. L. E. Thompson, the Chadwick Medal and Prize 
to Mr. E. A. Drew, and the Vernon-Harcourt Prize to 
Mr. J. W. Roff. 


WeED-SuPprRESSION ON Ratiway Branca LInEs.— 
An experimental train employed for destroying weeds 
on the permanent way has recently been put into opera- 
tion on branch lines of the London Midland and Scottish 
Railway. The train comprises a locomotive, a number of 
rail tank wagons filled with concentrated chemical, two 
specially-constructed tenders, and a brake van fitted 
with spraying apparatus. The train steams along at a 
speed of from 2) to 25 m.p.h., and the spray not only 
kills existing weeds but it is anticipated that after three 
years’ heavy treatment, growth will be so much reduced 
that lighter spraying will suffice in subsequent years. 
The experiments are being conducted under the super- 
vision of Mr. W. K. Wallace, chief engineer of the com- 
pany’s system, and. if successful, the new method will 
supersede existing methods of weed-suppression. 
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ENGINEERING TRAINING AND ieee ot roll an 
EDUCATION. ticulars of the examinstions, 


University of Bristol.—The prospectus for the session 
1936-1937 of the Faculty of Engineering of the Univer 
sity of Bristol has recently published. This 
contains full particulars of the courses in engineering 
leading to honours or ordinary degrees and to the 
diploma of the University. Courses in civil, mechanical, 
and electrical engineering, mathematics, applied 
chemistry, geology, French and German, and business 
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CAVITATION AND SURFACE 
TENSION. 


ALTHOUGH his lot is not usually an easy one, the 
pioneer in engineering undertakings frequently 
has the privilege of observing specified phenomena 
under conditions that are absent in other circum- 
stances, Those who were responsible for the intro- 
duction of high-speed machinery into marine 
installations, for instance, were compelled in the 
early stages of the work to examine the problem 
of cavitation in connection with the propellers of 
ships. The objectionable consequences of that 
disturbed state of fluid motion are, of course, liable 
to occur with the impellers of centrifugal pumps 
designed to yield high efficiencies, which, for reasons 
of economy, is a matter of first importance. This 
subject was referred to particularly in our issue for 
December 30, 1932 (page 777) in connection with 
experimental work carried out with a view to 
producing centrifugal pumps of the highest possible 
efficiency in connection with the Zuyder Zee reclama- 
tion scheme. In subsequent investigations, these 
studies have been extended to the prevention of the 
rapid erosion of the impellers caused by cavitation. 
Trouble from this, of a very serious nature, has been 
experienced at the Lely and Leeman pumping 
stations, in particular, cavitation taking place 
when the pumps were operating under normal 
conditions of delivery and suction, and a number of 
impellers in consequence soon being rendered 
unserviceable. The experimental procedure fol- 
lowed led to the elimination of a number of unsuitable 
types of pumps, including some having three vanes 





street.| Which though 


yielding very good efficiencies, 
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were liable to cause cavitation. As indicated by 
Fig. 8 in the article referred to above, the profiles 
of the vanes of these pumps resemble those of aero- 
foils, and subsequent analysis of the motion of the 
fluid around the vanes has revealed the fact that 
the minimum value of the absolute pressure occurs 
on the inner surface near the leading edge of a vane ; 
the suction effect at this point on a vane was found 
to be equivalent to 30-7 ft. (9-34 m,) of water, 
which connotes that the relevant absolute pressure 
amounted to only one-tenth of an atmosphere. 
Further, cavitation was found to be liable to occur 
under working conditions, since the calculated 
values of the pressure on.a vane were appreciably 
affected by slight changes in the angle of incidence, 
as well as by variations in the roughness of the 
metallic surfaces concerned. 

Professor F. K. T. van Iterson has recently made 
a further and interesting contribution to the subject, 
in a paper entitled ‘‘ Cavitation et tension, super- 
ficielle,”’ and published in the Proceedings of the 
Royal Academy of Science, Amsterdam. In_ this 
endeavour to reduce the problem to one of dynamics, 
Professor Iterson draws attention to the observed 
stages of cavitation, that referred to as “ surface 
cavitation’ being identified with small bubbles 
of air which appear on the surface of a vane, where 
they are entrained and finally vanish as if absorbed 
by the metal, The autumn and winter months 
have proved to be the most favourable for the 
occurrence of this type of phenomenon, which was 
accompanied by slight improvements in the effi- 
ciency and quantity of discharge of the pumps, 
although erosion of the metal developed at points 
where the bubbles disappeared. The characteristics 
of the pumps were more appreciably modified 
by a second kind of cavitation, in which small 
globules of air and water-vapour became detached 
from the metallic walls and oscillated in the water, 
before being reabsorbed in the liquid near the point 
of origin. A further form of the disturbance was 
found to be produced by oscillating pockets of air 
and vapour that were unstable, and the consequent 
pitting on the vanes greatly influenced the charac- 
teristics of flow. Again, a fourth stage of the 
phenomenon was accompanied by the condensation 
of large bubbles, which gave rise to a characteristic 
noise and a very objectionable vibratory motion in 
the water. 

In view of these observations and the disagree- 
ment found between results derived with the aid 
of models and those obtained with the pumps in 
service at Wieringen, Professsor van Iterson confined 
his attention to the effect of surface tension on 
cavitation. In this connection it is to be remarked 
that the related experiments carried out at Delft 
were conducted with clean water taken from the 
town supply, while at Wieringen the water was 
contaminated with mud. The influence of the 
nature of the water on the release of air dissolved in 
the fluid was investigated by means of a glass pipe 
having a constriction or throat of the type used in 
Venturi meters, and the procedure led to some 
noteworthy results. For example, in the case of 
clean water saturated with air at atmospheric 
pressure cavitation commenced when the absolute 
pressure at the throat corresponded to a water- 
column 16-4 ft. (5 m.) in length. On the other 
hand, with water to each litre of which had been 
added 0-5 gramme of powdered carbon, cavitation 
was noted when the absolute pressure was equivalent 
to 29 ft. (8- 8 m.) of water. It follows that the 
impurities in water play an important réle in the 
initiation of cavitation, which Professor van Iterson 
ascribes to the release of air dissolved in the water 
when the effective pressure is decreased in value, 
this seemingly being supported by the fact that with 
the pumps in question sudden increases and decreases 
in the quantity of discharge were identified, respec- 
tively, with the initial and final stages of cavitation. 

Professor van Iterson concluded from his experi- 
ments that the erosion caused by surface cavitation 
is due to the effect of surface tension acting on the 
air bubbles, a force generally neglected in hydro- 
mechanics, because of its small magnitude, which 
is of the order of 0-075 gramme per centimetre. 
The work demonstrated that air globules tend to 
form on the walls or boundary surfaces, where the 





absolute pressure has a minimum value, and that 
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release of the air in water is influenced by the 
condition of the boundary surfaces—in a manner 
resembling that of catalysts in chemical reactions. 
This was demonstrated by the experimental obser- 
vation_that excess air or gas in the water was not 
easily released or freed in the presence of clean 
surfaces, while it was facilitated by adding to the 
surface a substance that acted as a collector of the 
bubbles, such as are employed in flotation processes. 
Suitable substances for this purpose appear in 
general to be products containing at least 16 atoms 
of carbon. When account is taken of this factor, 
the results obtained give support to the view 
put forward that air globules probably originate 
at the common time of contact of a boundary 
surface, a suitable collector and the liquid. 

It was also found in the course of the tests that 
with clean water the surface cavitation commences 
when the radius of a bubble is 0-0001-in. (0-0003 
em.), and that globules of a diameter less than 


0-00024 in. (6 microns) can exist only in clean | 


water. These bubbles increase rapidly in size 
as the effective pressure decreases in value, but 
they always remain small in magnitude during the 
phenomenon of cavitation. When, however, the 
water is contaminated with oil or organic matter, 
a foam is formed by numerous small bubbles which 
still remain small and isolated, particularly if the 
ulobules are situated in the boundary layer of the 
moving liquid. In these circumstances a quasi- 
chemical combination occurs between the water 
and metal, and bubbles having a diameter amounting 
to a fraction of a millimetre are slowly entrained 
in the boundary layer, though some of the globules 
in the region of the turbulent flow are sheared 
(ctsaillée) by the fluid in motion. 

A dynamical aspect of the problem was examined 
with the aid of a microscope, and it was found that 
for water saturated with air at atmospheric pressure 
the bubbles originated within the boundary layer 
at points where the absolute pressure was about 
half an atmosphere in the case of clean water ; 
the globules then had an initial diameter of 0-000024 
in, (0-6 micron), The estimated life-history of 
such bubbles is extremely short in terms of space 
and time, since a globule having a diameter of 
0-0004 in. (10 microns) disappears in 8 10-7 
seconds, during which interval the bubble will travel 
a distance of 0-0004 in. (0-01 mm.) in water having 
an effective velocity of 41 ft. (12-5 m.) per second. 
Nevertheless, the zone of erosion is not confined 
to relatively small areas in the case of pumps working 
under non-uniform conditions of load, due to. the 
dispersive effect of the consequent eddying motion 
of the water. 

An extreme case of cavitation occurred recently 
in connection with the bronze impellers of four 
centrifugal pumps made in Holland, which gave 
excellent results on the test bed, but cavitation 
developed seriously when the machines were set 
to work pumping sea-water at a petrol refinery of 
the Royal Dutch Oil Company at Curagao. The 
facts raised the question whether oil might not have 
some effect on the matter. In the process of 
examining the problem thus presented, with a 
bubble measuring half a millimetre in diameter 
adhering to a polished surface of steel, it was found 
that the angle of contact was about 22 
the surface had been cleaned with petrol, compared 
with 90 deg. when the surface had been smeared 
with vaseline. These values indicate the consider- 


able effect of oily substances on the magnitude | 


of the surface tension and, consequently, on the 
pressure inside bubbles existing under such condi- 
tions. Here the source of the destructive forces 
produced by cavitetion that originates in the 
boundary layer is to oe found in the sudden release 
of energy when the globules collapse, the foam 
formed by the numerous small bubbles entering 
into the crevices on the metal and thereby accelerat- 
ing the pitting action. Regard being had to the 
relation between the thickness of the boundary layer 
of fluid and the linear dimensions of a given pump, 
which necessitates consideration of the corresponding 
Reynolds’ number, it is clear that the relevant 
energy will increase with the linear dimensions ; 
in consequence, for large hydraulic installations, 
and the propellers of ships, surface tension, Professor 
van Iterson concludes, may exert an appreciable 


deg. when 
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influence on cavitation, in spite of the small magni- 
tude of the related quantities obtained by means 
of tests with model pumps. 








ELECTRICAL INTERFERENCE WITH 
BROADCASTING. 


Tue development of broadcasting has brought 
with it many advantages and some disabilities. 
Among the latter is the interference that is caused 
to reception by other electrical plant in the vicinity, 
particular offenders being lifts, household electrical 
appliances, neon signs, small motors, trolley "buses 
and trams, and electro-medical apparatus, the fre- 
quent starting and stopping or intermittent contacts 
of which cause the emission of radiation. In 
| addition, electrical signalling gear on railways may 
give rise to some trouble and ignition systems on 
automobiles may perhaps interfere with television. 
| The effects of such radiation are noticeable within 
a range varying from a few yards, in the case of 
railway plant, to thousands of miles, in the case of 
electro-medical equipment, and are, of course, 
particularly disturbing in blocks of flats and densely 
populated areas. So widespread, in fact, is this 
interference that the Post Office deals with some 
40,000 complaints a year, and it is not surprising 
that remedies, both technical and legislative, the 
latter being the more difficult to formulate, have 
been under consideration for some time. 





made just over three years ago, when the Institution 
of Electrical Engineers, having reviewed the subject 
in a preparatory manner, set up a representative 
committee under the chairmanship of Mr. C. C. 
Paterson to consider the problems that had to be 
solved and to make recommendations for the 
elimination or mitigation of this form of electrical 
interference. In addition, the committee were 
asked to specify the degree of immunity of each 
type of apparatus ; the degree of interference from 
each type of electrical plant and the best means 
of eliminating it ; and the desirability of embodying 
requirements for interference suppression in speci- 
fications for new plant and of promoting legislation. 
An interim report was issued in 1934 in which 
it was pointed out that listeners themselves must 
take the first step towards remedying this disability. 
It was, however, recognised that a complete solution 
could not be obtained by this means, and not only 
would suppression at the source be necessary, but 
compulsion might have to be applied to render it 
effective. This point of view is borne out in the 
final report* of the committee, which was published 
last week, and deals most informatively with the 
situation. 

As regards the technical aspect it is satisfactory 
to note that one initial difficulty has been overcome. 
A method of measuring the interference caused by 
many types of apparatus has been designed, and 
it can therefore be recommended that a difference 
of at least 40 decibels between the strength of a 
signal field of the order of 1 volt per millimetre, 
modulated 80 per cent., and that of the interfering 
| field should be maintained. This “ yardstick ’’ has 
not been found without a good deal of close investi- 
gation, as a reference to the bibliography at the 
end of the report will show. Technically, moreover, 
| the correction of radio-interference is now possible, 
| although the cost of making that correction varies 
|and is a factor that will have to be considered. 

As regards the actual reduction of interference, 
| considerable progress has also been made, partly 
| owing to the activities of the Post Office and partly 
| to voluntary individual effort stimulated by listeners’ 
| complaints. 





is now being sold, and for some time correction has 
been made compulsory on traffic signals by the 
Minister of Transport. Much practical progress has 
also been made in counteracting the baneful influence 
of trolley "buses. 

As regards the political side, the question is 
whether powers should not be conferred on some 
authority which would enable methods of suppres- 
sion to be imposed where such a course is necessary. 

* Report to the 1.B.E. Council of the Committee on 
Electrical Interference with Broadcasting. London: The 
Institution of Electrical Engineers, [Price 6d.] 





The first step towards formal alleviation was 


In addition, of course, a good deal of | 
| “ interference-free '’ apparatus, such as refrigerators, | 
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The manufacturers definitely support this procedure 
and go a step further by recommending the use of a 
mark on both native and imported apparatus, which 
would guarantee its suitability. It has also been 
agreed that the prospective authority should issue 
appropriate regulations for each class of apparatus, 
and thus ensure that all apparatus thus scheduled 
should be “ interference-free *’ after a prescribed 
date. The cost of doing this in the case of new 
apparatus would not be high, and even lifts in 
existing flats can be rendered innocuous for 25). 
This low expenditure may, of course, have had 
something to do with the success of the voluntary 
efforts to which we have drawn attention, though 
other forms of pressure have doubtless been brought 
|to bear. Rectification, it is recommended, should 
also be applied to existing apparatus which is 
causing undue interference, but the question, 
who is to pay for the necessary treatment, is left 
for the legislature to decide. Attention is, however, 
drawn to the undesirability of discouraging volun- 
tary correction and to the existence of cases where 
the owner cannot reasonably be expected to bear 
the cost. In other words, judiciousness must be 
the keynote. If, however, the trouble is due to 
poor maintenance, the committee is in no doubt 
that the cost of rectification should be borne by the 
offender, and generally speaking, apparatus likely 
to cause interference should also be equipped with 
suppression devices at the owner's expense. 

As a basis on which the Government may build 
the necessary statute, which will bring all these 
things to pass, it is recommended that the Elec- 
tricity Commissioners should be given powers to 
issue regulations for the suppression of interference 
caused both by new and existing appliances when 
they have satisfied themselves that such appliances 
are causing undue interference. In the case of new 
apparatus, such regulations should not be issued 
unless the alterations can be made without undue 
expense, nor in the case of apparatus already 
installed if the interference can be more easily 
eliminated by some reasonable alteration of the 
receivers. Powers to make regulations restricting 
the use of interfering appliances and requiring that 
all scheduled apparatus should bear a distinguishing 
mark should also be granted. The regulations 
should either define the permissible limit of inter- 
ference or lay down the method by which inter- 
ference can be prevented. Provision for amendment 
of and appeal against the regulations are to be 
made, and the Post Office should have powers to 
enforce the regulations, subject to appeal to the 
Commissioners. 

We gather from a statement made by Mr. Paterson 
that the object of this procedure is to regularise the 
position and in the first place to bring about improve- 
ment by ensuring that all new apparatus is free 
from interference. This in itself should reduce the 
number of complaints. For the rest, there will be 
no army of inspectors searching for trouble and 
action will only be taken by the Post Office when 
just cause is shown on individual representation. 
It is admitted that it may be some time befor 
| legislation can be introduced and it will obviously 
| be still longer before any regulations can becom 
| fully effective. In the meantime, an appeal is 
| made to the general public to continue in the 
|course they are now pursuing, and we might add 
|that they should see that any apparatus they 
| purchase in future is of the right kind. So far there 
|has been little real reluctance to deal with the 
| situation on these lines, and it is hoped that this 
| position will be maintained. 








| 











NOTES. 


RiveER POLLUTION IN SCOTLAND. 


THE sixth report of the Scottish Advisory Com- 
mittee on Rivers Pollution Prevention, which has 
been issued by H.M. Stationery Office at a price 0! 
3d. net, considers what alterations in the law are 
necessary to render this work effective. It is 
pointed out that no solution of the problem 
possible without a drastic change in the present 
administrative arrangements, especially as both 
|domestic sewage and industrial effluents can be 
| disposed of without much let or hindrance. It ® 
thought that the most effective course to take 
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for the remedy of what can hardly be regarded as a 
satisfactory state of affairs would be to set upa central 
authority which should delimit suitable catchment 
areas, A river board should then be established in 
each such area, to which should be transferred 
the duties and functions of the existing local autho- 
rities so far as pollution is concerned, and on which 
further powers might be conferred. In other words, 
the river boards would become the authority for 
the administration of the statistics dealing with 
river pollution. These boards would consist of 
representatives of local authorities, industry, land, 
navigation and other interests, the first being always 
in the majority. The central authority would 
prescribe standards for effluents, which would be 
applicable to Scotland generally, though these 
standards might be modified by the river boards 
where circumstances seemed to require it. It should 
be the duty of local authorities, traders and others 
concerned to see that pollution did not occur, and 
each local authority would have to prepare a scheme 
with this end in view. These schemes would be 
transmitted to the river board concerned, who would 
endeavour to co-ordinate them in the best interests 
of their area. The expenses of the boards would be 
met by the local authorities. The proposal that 
trade discharges should be admitted to public 
sewers is supported in principle, but such questions 
as mine water, the construction of reservoirs for 
regulating the flow of streams, the deposit of 
rubbish in streams, sheep-dipping and surface water 
from roads, and the sampling of effluents are post- 
poned for the present. 


British Rarway ACCIDENTS. 


In the year 1935, 13 passengers were killed in 
train accidents on British railways and 408 injured. 
These figures, states Colonel Mount in his Report 
to the Minister of Transport on accidents in 1935 on 
the Railways of Great Britain, represent one 
passenger killed in 130 million, and one injured in 
4 million; figures, in fact, on which, as usual, 
the railways have every reason to be congratulated. 
The number of killed is a little above the average 
of the previous five years, but all were the victims 
of one accident, that at Welwyn Garden City, 
where a breach of block regulations caused a 
collision between passenger trains. The above 
figures represent only part of the story, as in all 
391 persons were killed on the railways in 1935 
and 23,220 injured—somewhat above the average of 
the previous five years, which is 355 killed and 
22,430 injured. The increase is to be found almost 
entirely under the classifications ‘‘ Movement ”’ and 
* Non-movement ”’ accidents to passengers, namely, 
89 killed and 6,903 injured, as against the five-year 
average of 73 and 4,551. These figures are in fact 
rising year by year, and seem to point to the effects 
of increasing hurry in modern life, since the over- 
whelming majority of the injuries, 6,112, or 88 
per cent., were due to attempting to enter or alight 
from trains, opening or closing carriage doors at 
stations (mostly finger injuries), and falls on stair- 
cases or platforms. Colonel Mount directs attention 
to this feature, and suggests “‘ that the extension of 
warning notices seems likely to afford the means by 
which greater care may be induced.” It is interest- 
ing to notice, in passing, that on the 137 escalators 
operated by the London Transport Board, only 117 
cases of injury occurred, or one casualty per 3-7 
million passengers. The injuries to servants of the 
companies and of contractors show 7 killed and 81 
injured in train accidents, and 204 killed and 15,196 
injured in other accidents, for the year, compared 
with 9, 84, 208, and 15,762, respectively, for the 
average of the previous five years. With regard to 
these figures, Colonel Mount remarks on the risks 
attending shunting duties and the presence of 
workmen on the line. “The maintenance of 
educational endeavour,” he says, “is necessary to 
ensure obedience to rules, which have been framed 
with the sole object of promoting greater personal 
safety.” In these days of heavy road traffic, 
particular interest attaches to accidents at level 
With regard to public road crossings, 
the number of which is given as “some 4,560,” 
there were 134 accidents, resulting in 13 deaths and 
30 injuries. Of these crossings, all but 200 are 


crossings, 


significant that 10 accidents, causing 2 deaths and 
9 injuries, occurred at these unattended crossings. 
At the same time, the figures show a high standard 
of public safety, and Colonel Mount points out 
that the risk is negligible compared with other risks 
of the road. The position as regards occupation 
crossings and footpaths is obviously more difficult, 
particularly as housing and road-traffic develop- 
ments are liable to cause such crossings to acquire 
a public user, while increasing speed of trains, 
especially the use of multiple-unit traction and of 
light rail cars, add to the danger. No information 
is available as to the number of these crossings, but 
the number of accidents, 76, seems all things 
considered, remarkably low, though unfortunately 
the proportion of deaths among the casualties is 
high, 38 killed against 21 injured. It may be added 
that of the total of 51 killed at level crossings, no 
less than 39 were pedestrians, and it is clear that 
more care on the part of the public is necessary in 
this case also. Nineteen train accidents were 
inquired into during the year, including 12 collisions 
and five derailments. The most serious of the 
collisions, apart from that at Welwyn, was at 
King’s Langley, involving four goods trains, and 
again due to a breach of block regulations. In 
three of the derailments tank engines running at 
high speed were concerned, and as a result a class 
of London Midland and Scottish 0-6-4 engines 
have been withdrawn from passenger service, 
and some 4-4-2 engines on the Southern Railway 
will not in future run bunker first on schedules 
requiring speeds in excess of 40 m.p.h. to 45 m.p.h. 


EXAMINATION OF SIGHT IN INDUSTRY. 


A factor of considerable importance in relation to 
output, to which it is doubtful whether sufficient 
attention is being paid, is the establishment and 
maintenance of the maximum standard of visual 
acuity among employees. To obtain information 
on this matter the National Ophthalmic Treatment 
Board, 1, High-street, Marylebone, London, W., 
have recently conducted an inquiry to discover the 
extent to which employers generally insist upon 
preliminary and periodical examination of the eye- 
sight. About 400 firms in all from all branches of 
industry responded to a questionnaire, and in this 
way conditions affecting over one and a quarter 
million workers were elucidated. Information was 
sought on whether a preliminary examination was 
insisted on and upon its nature, whether there was a 
periodical examination, whether the wearing of glasses 
was a bar to employment, and what facilities existed 
forexamination. As a result, it appears quite evident 
that the majority of employers have not yet realised 
that a high standard of efficiency is dependent on 
good eyesight. One effect of this is that the workers 
themselves tend to treat with indifference a matter 
which should to a great degree be their personal 
concern. About 67 per cent. of the employees 
coming under review are required to undergo 
examination before agreement, but as this includes 
transport undertakings the position should not be 
exaggerated. It is surprising, however, that few 
of the firms that examine workers before entrance 
arrange for a periodical re-examination, though it 
should be well known that such re-examination 
often discloses other physical defects. To this rule 
transport undertakings again offer an exception. 
On the other hand, some firms give special encourage- 
ment to employees to secure expert advice in the 
early stages of suspected defective vision, and one 
firm employing 65,000 workers insists on ophtha!mic 
examination before duty is resumed after illness or 
accident which might have affected the eyes. 
Though the majority of employers consider the 
provision of ophthalmic benefit under the National 
Health Insurance Acts as being sufficient to enable 
workers to obtain any necessary advice and treat- 
ment, others undertake the whole cost of examina- 
tion and spectacles or make it easy for the employee 
to pay. 

Tue TRAINING OF INDUSTRIAL PuysiIctsTs. 
Since the employment of physicists in industry is 
a comparatively recent development, it is, perhaps, 
not surprising that divergent opinions should 
exist regarding the best type of man to employ 





provided with gates, and are attended, and it is 





for this work, and also regarding the methods of 


training to adopt in order to fit the industrial 
physicist for his career. A short time ago, the 
Institute of Physics arranged a Conference on the 
training of industrial physicists, in the course of 
which there was an exchange of views between the 
heads of various industrial research departments 
and university representatives, and an account of 
this Conference prepared by Professor J. A. Crowther, 
Hon. Secretary of the Institute, has just been issued. 
Although, as might be expected, unanimity was not 
reached on any of the topics dealt with, some 
points of general interest arose and some useful 
comments are made in the published account. It 
is explained, for instance, that the work of the 
physicist in industry falls into three main categories, 
of which the first is fundamental or long-range 
research, and the application of new discoveries or 
novel and untried ideas to industrial purposes. 
Next comes development work, including the 
rapid solution of small difficulties which arise in 
the factory and the problems which arise in applying 
laboratory technique and apparatus to industrial 
processes. The third category of the work of the 
industrial physicist is given as technical salesman- 
ship. We understand that at the Conference, almost 
every industrial speaker emphasised the importance 
of personality. The type of man required, it was 
stated, was one who could get on easily with his 
fellows, could be friendly with foremen, and diplo- 
matic with directors. He must be able to put his 
subject before a layman in a form in which it could 
be assimilated. The view was also expressed that 
intellectual ability alone would not carry an indus- 
trial physicist far in his career ; it must be accom- 
panied by those qualities which made him readily 
acceptable to his fellows. Copies of Professor 
Crowther’s report can be obtained gratis from the 
Secretary, The Institute of Physics, 1, Lowther- 
gardens, London, 8.W.7. 


INSTITUTION OF ELECTRICAL ENGINEERS’ OVERSEAS 
MEMBERS CONVERSAZIONE. 


The Conversazione of Overseas Members of the 
Institution of Electrical Engineers was held at the 
Institution Building on the 15th inst. This func- 
tion, which has been held annually since 1932, is 
arranged in the summer when those who are 
occupied in distant countries are most likely to be 
at home, and was this year attended by members 
from India, Burma, Ceylon, the Federated Malay 
States, South Africa, Rhodesia, Australia, New 
Zealand, Egypt, Palestine, British Guiana, Italy, 
China, Persia, and the Argentine. There is no need 
to accentuate the value of this gathering in enabling 
overseas members to get personally in touch with 
the Council and Headquarters Staff of their Institu- 
tion, in the general activities of which many of 
them probably have little opportunity of taking 
part. With the object of giving those who might 
be somewhat out of touch with some phases of electri- 
cal activity in this country, the President, Mr. 
J. M. Kennedy, after receiving the guests, delivered 
an address in the Lecture Theatre on ‘‘ The Organisa- 
tion of Manufacture, Development, and Research 
in Relation to the Electric Supply Industry.” 
Mr. Kennedy gave a general sketch of the activities 
of the British Standards Institution, the National 
Physical Laboratory, the British Electrical and 
Allied Industries Research Association, the British 
Electrical Development Association, and the 
Electrical Association for Women, dealing more 
specifically with the effect of the work of these 
organisations on the general development of electri- 
city supply in this country. The President’s 
lecture was followed by a short address entitled 
“Television—An Outline,” by Dr. E. Mallett. 
This contribution was mainly of an experimental 
nature, and in view of the time available, Dr. 
Mallett’s effort to give a general explanation of 
the physical basis of television was very successful, 
The addresses were followed by a re-union in the 
library. 








Txe Bvuritprnc Exursition.—The 20th (biennial) 
Building Exhibition will be held at Olympia, London, 
W.14, from September 16 to 30. We =adement that 
350 firms and associations have already booked space, 
that this number is in excess of that of the 1934 
exhibitors, and that an increase of about 10 per cent. in the 








total number may be expected. 
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Power Operator's Guide (1,001 Practical Helps). By E. J. 
TANGERMAN London: McGraw-Hill Publishing 
Company, Limited. [Price 24s. net.] 

It is difficult to assess at proper value the contents 

of such a compilation as this, particularly under its 

comprehensive title, although the sub-title gives 
an insight into the aim of the editor. The practical 
helps consist of a selection of short articles sub- | 
mitted to Power over a six-year period by men in 
various industries arising out of their experiences 
in emergencies and their endeavours to find short 
cuts to desired ends, and labour-saving devices. 

The major portion of the book deals with steam- 

power generation, containing useful suggestions on 

handling coal in the ordinary way, with mechanical 
stokers or when pulverised, and also oil fuel; some | 
of the helps appear to have been derived from the 
home workshop run as a hobby or spare-time | 
manufactory. 

The wideness of the field covered by the compila- 
tion may be judged from the contents of the 19 | 
chapters into which the matter is divided. The 
first three chapters cover fuels and bunkering, feed- 
water, and boilers with their accessories. Two 
chapters are devoted to steam engines, turbines and 
condensers, though a number of points dealt with | 
should never arise in practice if reasonable care is 

One chapter each is devoted to elec- 





exer ised. 


| 
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| wide a field. 


| The 


| certain 
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good and complete, though in some places rather 
more information would be useful. Thus, the 
improvements in the moving-iron type merit more 
detailed explanation of the much greater precision 
obtainable with the spring- than with the gravity- 
controlled movement. In addition to the ordinary 
pointer-type instruments, testing sets, galvano- 
meters, oscillographs and 
discussed. From here onwards there is a tendency 
to scrappiness owing to the attempt to cover so 


ment of electric quantities, electricity meters and 
the measurement of energy are barely mentioned, 
while the reader is not furnished with any references 
which will help him to pursue the subject further. 

miscellaneous measurements dealt with 
include almost all one can think of—frequency, 


over the whole field of electrical 
The fourth part is devoted to the measurement of 
resistance, inductance, capacitance, &c.; and the 
last part to the measurement of temperature, 
light, speed and numerous industrial applications 
met with in boiler-house, cable, X-ray work, and a 
variety of other tests. With such a wide scope, 
it is inevitable that the treatment should be unequal, 
but at least the reader will often find if and how 
quantities can be measured. What he 
may be expected to view with disfavour is the 


potentiometers are | 


For example, in Part ITI, on measure- | 


engineering. | 
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The description of instruments in Part IT is fairly | ment, and it forms a foundation for the problems 


of design which are treated later in the book. 

| Energy balance and efficiencies are dealt with in 
| the second chapter. The various sources of loss in 
the drive, and the effect of changes in the area of 
cut, are investigated. Maximum efficiencies of 
various types of machine are also given in this 
section. 

The third chapter is chiefly concerned with the 
|number of speed changes to be provided, and the 
| best interval between the steps. The author analyses 
geometric and arithmetic progressions and suggests 

that the best arrangement is one in which the speeds 
| are in geometric progression. The geometric ratio 
for the lower speeds, however, should be smaller 
than that used for the higher speeds. This arrange- 
ment gives a higher efficiency with a given number 
of steps than if a single geometric progression were 


| harmonics, leakage, summation &c., &c.—extending | used. The German standard ratio of successive 


J 10 ° 4s . 
speeds is , 10 or 1-26, although there are in 


| addition a higher ratio of of 10 or 1-58, and two 


smaller ratios of */ 10 or 1-12, and */i0 
or 1-06. Gearing arrangements to provide necessary 
| chases in spindle speeds are next considered, this 
| being followed by many practical examples and 
calculations. Of particular merit is the very full 
discussion of infinitely variable gears of the 
mechanical, electrical, and hydraulic types. The 
advantages of the last named are pointed out and 


trical troubles, to oil and gas engines, to air com- | paucity of references. This, however, is a defect | complete calculations are given. 


pressors and to refrigeration, while the remainder | 
cover many minor details which need attention in | 
any place where power is generated. Heating, 
ventilating and air conditioning are treated generally, 
the selections covering not only engineering plant, 
but also hospitals, hotels, schools and churches. 
The opening note in this segtion indicates the 
result of omitting essential provisions in the contract 
regarding standard of workmanship, &c., and is of 
more general application than is permitted by the | 
context. 

The language used is at times rather picturesque ; 
there is a touch of humour in being let in on the 
ground floor, so to speak, in the note headed “ The 
lowdown on blow down.” The notes on “ Two 
ways to see smoke at the Chimney Tops” seem 
rather superfluous, and the title to No. 73, “ Why | 
Boilers Shake,” is not really appropriate to what | 
follows. 


| 
| 


| 
| 
| 
| 
| 
| 


Poor designs have been used for some of | 
the illustrations, which, if followed literally, would 
be likely to bring more troubles in their train. | 
Unsatisfactory types of valves are shown on pages | 
282 and 504, and the method adopted for making | 


| Schlesinger. 


which can be remedied in a future edition. 


Die Werkzeugmaschinen. Grundlagen, Berechnung und 
Konstruktion. Vols. Land Il. By Professor Dr.-Ing. G. 
Berlin: Julius Springer. [Price 147 
marks. ]} 

Tue policy of trial and error has long figured some- 
what prominently in the design and manufacture 
of machine tools. Practical experience has, how- 
ever, repeatedly exposed false ideas and wrong 
methods, and made possible the evolution of rules 
and formule which have avoided pitfalls, with the 
result that more or less satisfactory designs have been 
achieved. Convinced that there was ample scope 
for a more scientific treatment of machine design, 
Professor Schlesinger commenced research with 
this object in view as long ago as 1905, at the Berlin 
Technical Academy. Evidence of the success of 
his labours is now furnished by the publication of the 
work now under review entitled Die Werkzeug- 
In this the aim of the author has been 
to put the design of machine tools on a thoroughly 
scientific basis, and to provide data which will 


maschinen. 


a& spongy ferrous valve casting tight before ship-| enable them to be used to the best advantage. 
ment, as described, is not at all sound ethically. | He has divided his work into two yolumes, the first | 
lhe title to Fig. 31 appears to be incorrect, and the | embodying the text, whilst the second is composed 


| The subject matter of the fourth chapter includes 
| the forms of beds and frames for machine tools, with 
| analyses of the forces involved, and with calculations 
}of dimensions. The design of spindles and bearings, 
lathe and planer slides, gearing and drives of all 
|kinds is well covered. In the two concluding 
chapters the information given in the earlier part of 
the book is applied to the actual design of machine 
|tools of widely different types, and details of 
| construction of machines representative of the most 
| advanced design and first-class practice are closely 
examined. 

In the second volume, each of the 52 folded sheets 
presents drawings of a complete machine or machine 
assembly, as well as a descriptive chart. The 
grouping of these drawings in a separate volume is a 
great convenience, as it facilitates their study in 
conjunction with the appropriate part of the text 
in Vol. I, without the continual turning over of 
pages. Their utility is greatly increased, too, by 
the very complete system of lettering employed. 
| The book is a veritable mine of information, and 
| will be of the greatest value to all interested in the 
design and operation of machine tools. Though 
dealing largely with German practice, the author 
may be complimented on producing a book of so 
































device given on page 525 for determining when to 
switch on lights would hardly prove suitable in our | 
manufacturing districts. | 


The Guide might well find a place on the shelves |diagrams, graphs, and tables, Attention through- | 7pavgux 
of power stations and works as a reference for| out js confined to tools for the working of metal, | 


foremen, &c., to encourage new ideas in handling 
emergency operations, &c., rather than as a collec- | 
tion of standard practices to be followed. 
Hlectrical Measurements in Principle and Practice. By 

H. C, Turner and FE, H. W. Banner. London : 

Chapman and Hall Limited. [Price 15s, net.] 

Ir is stated that “the present book has been | 
written primarily for those engineers and others who 
are concerned with the application of electrical 
measuring devices to specific purposes, but who do | 
not require a textbook involving such mathematical | 
theories of operation as are essential to the student | 
and research worker.’ This, then, is the standard | 
by which we are to judge the book. 

The first part deals with units and standards. 
The authors apparently recognise the confusion 
hetween the basic systems of units, for, in introduc- 
ing permittivity and permeability, they say: 
* These are taken as unity for air and should have 
no dimensions. On the other hand, considerations | 
of the absolute conceptions of the units lead to the | 
conclusion that they should have dimensions.” 


| entirely of excellent sheets of drawings. 


The first volume, consisting of six chapters, runs 
to 807 pages, and is itself liberally illustrated with 


these being regarded as falling under two main | 


heads: (1) those in which the metal is removed 


from the stock, as, for example, lathes, drilling and | 


boring machines, planing, milling, slotting and 
grinding machines ; (2) those in which the metal is 
not removed in chips, as in shearing, punching, 
stamping and forging machines and presses. 

In the first chapter, the results of researches on 
the forces involved, and the life of cutting toolsof 
all kinds, are presented and analysed, and it is of 
interest, here, to note that the life of a tool is fixed 
as the length of time it will cut until its bluntness 
is sufficient to cause a decided increase in the 
cutting force. For instance, in the case of a lathe 
turning tool, the three components of the force 
acting on the tool (i.c., the vertically downward, 
surfacing and traversing forces) have been measured, 
and it has been found that the increasing bluntness 
eventually causes a sudden increase in the surfacing 
and traversing forces, but not in the vertically 
downward force. This point marks the end of the 
tool life. In most cases. graphs are given which 


| Clearly illustrate the results obtained by research 


comprehensive a nature, yet characterised by such 
close attention to detail. 


Maritimes. Vol. Il. By Lovuts Prupxon 
(Bibliothéque de l’Ingénieur de Travaux Publics). 
Paris: Dunod. [Price 78 francs.]} 

| Tue volume under notice is the second of a series 
lof three, the first of which has previously been 
published as a joint production by MM. P. Lévy- 
Salvador and L. Prudhon. The latter author alone 
is responsible for the preparation of the second and 
third volumes. The second volume deals primarily 
with the application to maritime works of general 
and special processes of construction, and is intro- 
duced by a brief statement of the forces to which 
such works are subjected during constructio «nd 
after completion, the classification and charac- 
teristics of the works from a constructional point of 
view, and a consideration of the circumstances 
governing the duration of the period of execution. 
There follows a detailed study of constructional 
methods and appliances, including dams of various 
types, with arrangements for drainage by pumping, 
&c., the use of compressed air for foundation work, 
| well and cylinder sinking, grounding of floating 
| caissons, driving of bearing and sheeting piles, and 
the consolidation of muddy soils by deposits of 
| good material. The final chapter, occupying almost 
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action, didecuntiating, in French marine termin- 
ology, between houle and clapotis, a distinction not 
always clearly made in English translations of 
French technical works, since the ordinary dic- 
tionary rendering of clapotis is “‘ ripple.” Actually, 
the former is the term applied to the normal tro- 
choidal wave of oscillation with free movement in 
the open, while the latter is the result of the super- 
position of two such waves, with opposite sense, 
when a normal wave is reflected after encountering 
an obstacle with a vertical face, such as a wall 
breakwater. Both types are met with in water of 
varying depths, either indefinite or restricted, and 
the author discusses mathematically the respective 
physical conditions and characteristics. The 
theorems of M. Bénézit and of M. Sainflou on wave 
pressures are quoted and expounded with the aid 
of diagrams and a comparison is made between them. 

It is rather remarkable, however, and in fact one 
cannot but feel it a serious omission from the section 
dealing with breakwaters, that there is no reference 
whatever to the catastrophic occurrences within 
recent years at Algiers, Catania, and An 
Collapses of substantial structures such as those at 
the harbours named have caused serious mis- 
givings in port circles, and especially in the minds 
of harbour engineers, by throwing doubts on the 
reliability of vertical wall breakwaters in exposed 
situations. One would naturally expect, therefore, 
in an up-to-date treatise some account of these 
disasters with an analysis of the attendant circum- 
stances and the causes of failure. There are other 
indications that the book is occasionally a little 
behind the times. The plan of the port of Genoa on 
page 442 is several years out of date, and there are 
sectional diagrams of moles and breakwaters, at 
Genoa and Dover, which do not show the latest 
developments. This lack of recentness in certain 
cases is unfortunate, for the book, as a whole, gives 
a very serviceable description and explanation of 
the principles underlying the construction of harbour 
protective works. Naturally, it reflects French 
practice to a very considerable extent. The only 
formule given to determine the bearing capacity 
of piles, under the names of Benabeng and Dérr, are 
scareely familiar to English engineers. The type of 
steel-sheet piling shown in Fig. 149 is not Simplex, 
but Universal Joist (Messrs. British Steel Piling 
Company). Rausome is a misprint for Ransome 
(pages 213, 214). 

There is an itemised table of contents at the end 
of the book, but no bibliography and an absence 
of documentation which is regrettable. The author 
has collected his material from a wider range than 
his own valuable personal experience, and the 
sources of his information would be helpful in the 
pursuit of further inquiries. However, notwith- 
standing the defects indicated above, the work is 
competently compiled and should, undoubtedly, 
be of value to students in obtaining a general 
knowledge of the subject. 


The Work of the Sanitary Engineer. By Artuur J. 
Martin. London: Macdonald and Evans. [Price 
16s. net. ] 

In this comprehensive handbook a well-known Past- 
President of the Institution of Sanitary Engineers 
and of the Association of Managers of Sewage Dis- 
posal Works addresses himself to sanitary engineers, 
medical officers of health, sanitary inspectors and 
to all interested, professionally or otherwise, in the 
maintenance of the essential sanitary services— 
an ample supply of good water, and the prompt 
removal and hygienic disposal of all foul matter. 

In Part I the author goes fully into sanitary 
legislation, the various health Acts and their results 
on sanitary work, dealing with administrative areas 
and their functions, and in this connection gives 
much information in regard to those professional and 
other societies which are directly or indirectly con- 
cerned with sanitation. Local expenditure by 
Government grants and loans is discussed and the 
section ends with a description of the methods of 
carrying out works, the functions of the local surveyor 
and consulting engineer, contracts and specifications, 
the choice of contractor and the execution of work. 
Much good and practical information is contained 
in the author’s notes on contract work. 


lhe second part is on water supply, the laws 
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relating to it, and the chemistry and bacteriological 


study of water, The chapter on “ Hydraulics and 
Hydrostatics” gives clear definition to the funda- 
mental principles and formule and deals with the 
author’s investigation into the flow of gas through 
pipés, with an interesting comparison of the 
values given by the better-known formulx. for 
air, gas, water and steam, based upon matter first 
published by him in EN@INeEERING in 1897. 
The source of water, its quality, purification and 
softening are then considered with schemes of water 
supply, including storage and distribution, 

Part III is devoted to drainage and sewerage and 
Part IV with sewage disposal. The author’s long 
familiarity with these aa is well shown in the 
exhaustive treatment in which he traces the develop- 
ment and present practice in sewerage and disposal ; 
he concludes with a very useful chapter on trade 
wastes, 

In Part V, on the collection and disposal of refuse, 
the author gives a large amount of information on 
existing conditions, by-laws and the attempts made 
to reduce and grade the refuse from domestic and 
trade premises. It is doubtful if the householder 
should be pressed to burn all organic matter, paper, 
&c. In many cases this would be an intolerable 
nuisance. The tendency is to consider whether 
it may not be possible economically to collect such 
organic matter separately from the other refuse and 
dispose of it as manure after treatment. Paper, 
too, is now being collected separately in some cases 
and is treated as a source of revenue. 

Part VI concludes the volume with information 
relating to flood prevention, land drainage and coast 
protection. Mr. Martin’s statement that the 
anopheline mosquito breeds in stagnant water needs 
expansion. She breeds in stagnant and running 
water, in clear and foul water, in fresh and salt 
water, according to the species, and these different 
conditions increase the cost and difficulty in anti- 
malarial work. 

This work, as the author intended, is a com- 
prehensive survey of the sanitary engineering field 
and the provision and maintenance of the services, 
and special reference is made to the subject of public 
health law and sanitary administration. 


Les Turbines & Vapeur et & Combustion Interne. By 
Prerere Lorain. Paris: Librairie de |’Enseignement 
Technique. [Price 160 fr.] 

CONSIDERED in relation to the importance of the 
subject in industry, the number of books describing 
the general design and construction of steam turbines 
is remarkably small. At the one end of the scale 
there is the standard work of Stodola, and at the 
other some few good text-books for the use of 
students. It would seem that between these 
extremes there is scope for books giving a reasonably 
complete treatment of general design and construc- 
tion, without the great length which is entailed by 
an exhaustive treatment. 

The present work may be commended as a com- 
petent survey of the theory and design of steam 
and gas-turbines. Its viewpoint is somewhat on 
the academic side, in that the author’s intention 
evidently lies more in the direction of covering 
thoroughly the principles and general basis of 
design, rather than giving a detailed account of the 
many variations in practical construction. The 
limitation is a necessary one, since it would be 
impossible to deal properly with both aspects of the 
subject in one volume of reasonable length. On 
the theoretical side the treatment is sound and 
fairly complete, including all the essentials to give 
a good understanding of the subject. The descrip- 
tions of actual machines and their performance, 
though not intended to be a complete record of the 
latest practice, are quite sufficient to illustrate 
the application of the general principles of design 
and to give the reader a good idea of modern forms 
of construction. 

After an introductory chapter on thermodynamics, 
the author proceeds at once to the study of the 
flow of gases and vapours in nozzles and in turbine 
blades. The ideal case of frictionless flow is first 
dealt with, and is followed by a detailed study of 
the losses of energy in the turbine stage. This 
chapter on energy losses is very complete, including 
summaries of all the chief researches upon nozzles 
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and blades. In another chapter these losses are 
considered in relation to the complete turbine, 
such matters as the reheat factor and the limita- 
tion of power by the size of exhaust being also dealt 
with in this section. 

The chapter on steam consumption deals very 
thoroughly with the effect of the conditions of 
operation, both for normal running under the 
designed conditions and in regard to variations 
from the normal in load, speed, and steam condi- 
tions. There is also a short description of the, 
means employed for the regulation of steam supply 
and of governor gears. 

A section of about a hundred pages deals with the 
construction of the various components of turbines, 
together with the calculation of stresses and vibra- 
tion frequencies in blades, discs, and rotors, Some 
brief notes on toothed gearing and its design are 
included at this point. Two further chapters are 
given to marine turbines and to special machines 
for high pressures and temperatures ; also exhaust - 
steam and back-pressure turbines. The author 
then considers the design of the complete machine, 
together with the numerous factors affecting the 
dimensions and layout, This section is carefully 
explained, but would be improved. by the inclusion 
of numerical examples showing how the various 
factors are taken into account. Following this 
section there is a chapter of some 80 pages giving 
details of turbines by various manufacturers, and 
a summary of recent developments in general design. 

The book concludes with a chapter on internal- 
combustion turbine plant, beginning with a theo- 
retical study of the constant-pressure and explosion 
cycles, and continuing with descriptions of various 
attempts to realise this form of engine in the 
Holzwarth and Rateau turbines and in the Velox 
internal-combustion boiler plant. 

It will be seen from the foregoing that the book 
contains a great amount of valuable information. 
It gives a reasonably complete survey of steam- 
turbine theory and design in the moderate compass 
of 670 pages, and should be useful to those engineers 
who require something more than can be obtained 
from the ordinary text-books on the subject. 





Machine Drawing. Book I, Revised Edition. By 
T. Jones and T.G. Jones. Manchester: John Heywood, 
Limited. [Price 6s. net.] 


So far as it goes, this revised edition of a useful 
book is admirable. The work does not profess to 
teach designing, but simply how to draw. The 
examples are progressive in difficulty, and selected 
from actual manufacture, An isometric sketch 
enables the student to visualise the detail, and to 
make from it the required orthographic projections. 
Informative notes accompany each case so that 
when the drawing is finished it represents to the 
draughtsman something more than a mere collection 
of lines. Commencing with simple geometric out- 
lines, there follows an interesting range of some 
70 engineering details and assemblies, They are 
clearly explained and a conscientious study should 
result in marked advancement of the pupil. 

We say “So far as it goes” because, although 
the book is for juniors, the examples could safely 
have been given a stronger touch of shop life by 


j being marked for machining in some approved 


way, with machining limits where necessary. 
Again, the excellent little section on the freehand 
sketching of orthographic projections from the 
actual object might usefully have been lengthened. 
It is every bit as valuable and time-saving to be 
able to explain an idea by a perspective sketch, 
but how rarely does one see it done, A small error 
on page 37 gives the B.S.S. for “Sunk” keys as 
equally dividing the height on the centre line. 
That has now—with questionable wisdom—been 
superseded by another B.S.S, in which that division 
is on the side instead of the centre. Apart from 
these very small shortcomings, the book is one to 
be recommended for its purpose, 





Zweitakt Diesel hinen kleinerer und mittlerer Leistung 
By Dr. Techn. J. Zeman. Vienna; Julius Springer. 
[Price 18 marks.] 

THE recent development of the high-speed Diesel 

engine is intensely interesting. Once the pump 





problem was solved, thanks largely to Bosch, the 

































































IMPREGNATING PLANT; 


possibilities of the smaller Diesel unit became 
evident, and both aircraft and commercial vehicle 


| 


manufacturers rapidly applied and developed the | 


fourstroke compression ignition engine in their 
respective fields. Very soon the many disabilities 
due to high-compression ratio, became apparent ; 
high torque fluctuation, rapid failure of bearings, 
difficult starting, noisy operation and vibration, all 
received attention, and to a large extent were miti- 
gated, but usually at the expense of some sacrifice. 


The most patriotic Briton or Frenchman could 


hardly deny to German engineers the credit for the | 
greater part of the progress that has been made, | 


and it is therefore instructive to see how in Germany 
the four-stroke type has received a check, and now, 
both openly and behind the scenes, there is feverish 
activity in the development of small two-stroke 
Diesels. 

Dr. Zeman’s papers on the subject are familiar 
to close students of the subject, and his book 
therefore appears with a considerable initial autho- 
The first part of this volume deals with 
theory and the main problem—scavenging, by 
crankcase methods and by separate blower. The 
second part gives constructional details. Through- 
out, the treatment, both by author and printer, is 
beyond praise. The 240 illustrations are well 
chosen, and in many instances will be very instruc- 
tive even to those who read no German. 


rity. 





IMPREGNATING PLANT AT THE 
WORKS OF MESSRS. METROPOLI- 
TAN-VICKERS ELECTRICAL COM- 
PANY, LIMITED. 





An important process during the manufacture of | 


electrical generators, motors, transformers and other 
equipment is the impregnation of the windings with 
an insulating compounc. This impregnation reinforces 
the strength of the basic fibrous insulating material 
by filling up the interstices, and covers its surface 
with a highly insulating substance. It also prevents 
the entrance of moisture into the pores once thorough 
drying has taken place, and, finally, gives the exterior 
surfaces a smooth hard finish. The actual process of 





impregnation is usually carried out in several stages. | 
After a preliminary drying out of the insulation the | 


material is exposed to a high vacuum for a long period, 
in order that its pores may be opened to the fullest 
extent. The insulating compound is then introduced 
without breaking the vacuum, so that the initial impreg- 
nating effect is a maximum. After the coils have 
become saturated with compound, dry air is introduced 
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Fig. 


on the surface of the tank, and pressure is maintained 
for a prolonged period. The compound is next with- 
drawn and the coils allowed to drain in a current of 
air. Finally the heat turned off and the coils 
removed, when the impregnator has cooled down to 
a predetermined temperature. This process is repeated 
one or more times, depending on the thickness of the 
insulation, the portion of any coil that is to be inserted 
in a slot being pressed after each impregnation to 
ensure that the finished bar will fit closely into the 
core. 

The plant used for this purpose at the Trafford Park 
works of Messrs. Metropolitan-Vickers Electrical Com- 
pany, Limited, has recently been extended, and the 
new equipment, which was supplied by Messrs. General 
Engineering Company (Radcliffe), Limited, Radcliffe, 
is noteworthy for the following points: The vacuum 
maintained is exceptionally high and remains unbroken 
while the insulating compounds are being introduced. 
These compounds are forced in at pressures up to 100 Ib. 
per square inch by air, which has been very thoroughly 
dried. Any required temperature can be maintained, 
and this, like the vacuum and air pressure, is kept 
under accurately-regulated control throughout the 
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| process. 


The plant, a general view of which is given in Fig. 1, 


MESSRS. METROPOLITAN-VICKERS 





consists of two horizontal impregnators, two hot 
mixing vessels, four cold mixing vessels, five transfer | 
pumps, two vacuum pumps, an air compressor, and a | 
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fume extractor. The horizontal impregnators have 
an internal net length of 30 ft. and 20 ft., respectively 
The larger unit, which is illustrated in Fig. 2, can take 
the windings of generators with outputs up to 200,000 
kW. Each impregnator consists of a steel shell with 
dished and flanged ends. Both shells and ends are 
provided with asbestos mattresses, which are covered 
with planished steel. The front end is secured by 
bolts, and can be removed in a minimum space by a 
6-in. steel davit pole. The heating coils, which are 
fitted within the shells, consist of solid-drawn steel 
tubes into which steam is passed through a valve. 
Steam drains and traps are also fitted, while there are 
valves for the control of the air, compound transfer 
and fume extraction, as well as vacuum and pressure 
gauges. 

Two tanks, 29 ft. 6 in. long, and four tanks, 19 ft. 6 in. 
long, are used to hold the impregnating mixtures and 
the racks which carry the coils. These are mounted 
on four pairs and three pairs, respectively, of flanged 
wheels, which run on rails both inside and outside the 
impregnator. The tanks are drawn out by winches, 
of which there is one for each impregnator. The 
connections are arranged so that these tanks can be 
filled or emptied when they are inside the impregnator 
without opening the door of the latter. Each tank is 
fitted with an indicator, so that the depth of compound 
in it can be ascertained through a sighting glass on 
the front of the impregnator. 
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The two hot mixing vessels, the top of one of which 
can be seen in Fig. 1, are arranged vertically and are 
supported on stands fixed in a pit between the impreg- 
nators. They are designed to melt a bitumen gum 
compound and for both vacuum and pressure service. 
The shells, which have an internal diameter of 7 ft. 6 in., 
are made of welded steel plate and the bottom end 
is dished, flanged and welded to the shell. The top is 
also dished and flanged, and is secured to an angle ring 
welded round the shell. The heating coils consist of 
solid drawn steel tubes arranged on the panel system. 
These coils are clamped outside the vessel and are 
covered with galvanised sheeting. A concentric grid 
heating coil is also fitted outside the bottom of the 
vessel. Both the body and ends are covered with 
asbestos mattresses and planished steel. The mixing 
gear for each vessel consists of an agitator, which is 
carried on a vertical shaft. This shaft passes through 
an oil sealed gland on the top of the mixer and is 


driven through worm gearing by a squirrel-cage motor. 


The compound is inserted through a manhole in the top 
of the vessel. Both mixers are fitted with the necessary 
steam, compressed air, vacuum and compound transfer 
valves, as well as with a main relief valve, sight glass 
and compound vacuum and pressure gauges. 

The pump for transferring compound through the 
steam-jacketted pipes and valves from both mixing 
vessels to both impregnators, or vice versa, while both 
vessels and impregnators are maintained under high 
vacuum, is installed in the mixer pit. It is driven 
through spur gearing by a squirrel-cage motor. 

The three cold mixing vessels are also 7 ft. 6 in. in 
internal diameter and are mounted upon stands at 
floor level. They are used for containing different cold 
insulating varnishes and are designed for both vacuum 
and pressure service, the design and mixing gear being 
the same as for the hot mixers. They are filled by a 
semi-rotary hand pump, which is arranged so that this 
operation can take place without exposing the contents 
to the atmosphere. Each vessel is also provided with 
a rotary displacement pump driven by a squirrel-cage 
motor for transferring varnish either to or from the 
impregnators. This can also be effected while a high 
vacuum is maintained. One of the mixing vessels is 
connected to both impregnators. The other two are 
connected to the 20-ft. impregnator only. 

The fumes are extracted during the final stages of 
cooling through a valve and 6-in. diameter pipe on 
the top of each impregnator. This pipe is connected 
to a fan which exhausts into the atmosphere, the 
process being assisted by the admission of fresh air 
through a valve in the bottom of each impregnator. 
Both these valves are oil sealed to prevent any leakage 
while working under a high vacuum. 

The necessary vacuum is generated by two pumps, 
each of which is capable of maintaining a vacuum of 
ver 29 in. in either impregnator. They are driven by 
squirrel-cage motors and each is fitted with an oil 
separator, a gilled water-tube condenser, and a Gaede 
gauge. This gauge has normal and fine scales, and 
can indicate pressures from 3-15 in. to 0-00197 in. 
of mercury. The air compressor is of the single cylinder 
double-acting type, and is capable of maintaining a 
pressure of 100 lb. per square inch in either impregnator 
with air that has been thoroughly dried before admis- 
sion. It is driven by a slip ring motor and is provided 
with a silica-gel air drier and electric re-activation heater. 
The vacuum and compressed-air pipe lines are connected 
to all the hot and cold mixing vessels, so that compound 
can be transferred by raising or lowering the air pressure 
or vacuum. All the compressed air is dried before 
admission. 

A four-pen recorder made by Messrs. The Electroflo 
Meter Company, Limited, Park Royal, is installed so 
that graphic records of the temperatures in the two 
impregnators and the two hot mixing vessels can be 
obtained automatically. This recorder is connected to 
thermo-couples in each of the vessels, thus enabling 


a complete record of the conditions throughout each | 


impregnation process to be made. 

It may be added that all the insulating compounds 
and varnishes used in the plant are manufactured in 
the Company’s research laboratories. The ingredients 
are bought to rigid specifications and are tested for 
composition and purity before acceptance. Samples are 
extracted from the many vessels at regular and frequent 
intervals, and are tested to ascertain the make-up 
required to maintain the correct composition or to 
decide whether an entirely new charge is to be inserted. 








THE NOEL HIGH-SPEED ARC 
WELDER. 


Tue lack of stability, “ sticking,”’ and other operating 
disadvantages sometimes encountered on electric arc 
welders can frequently be traced to an inability to 
bring about sufficiently rapid changes in the generator 
field. Attempts have been made to overcome this 
difficulty by the employment of laminated poles, but 
the matter is complicated by the fact that the chief 
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source of the trouble lies in the shunt coils them- 
selves. For whenever the flux changes, the voltage 
induced in these coils causes an increase or decrease in 
the exciting current, and therefore tends to retard 
the rate of flux alteration. It is claimed that this 
drawback is eliminated in the Noel “Speed Are” 
welder of the Ideal Electric and Manufacturing Com- 
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the core laminations and to provide additional stiffness. 
The cores themselves are also welded on under pressure. 
The coils are wound on a former of the correct shape, 
and after being treated in the same way as the field 
coils, are laid in the slots, which are insulated with fibre 
and varnished cambric. They are held in position by 
maple or fibre wedges, which are driven into keyways. 
The portions of the coils which extend beyond the core 
are secured by tape to steel support rings, which are 
themselves insulated with fibre and tape. The whole 
of the winding is then reinforced with phosphor-bronze 
wire, each turn of which is soldered to the next to form 
a solid band. The commutator, which is made of 
hard drawn copper bars and mica, is pressed and keyed 
on the shaft, and is cured by baking, spinning at high 
speed to force out the binding material in the mica 
and tightening the clamping rings, these operations 
being » see until the permanent position has been 
taken up. The mica is undercut to prevent uneven 
wear, The box-type brush holders are connected to 
studs which are carried in a pair of rings, the outer one 
of which fits into a machined slot in the bearing bracket. 
These studs are insulated from the rings by bakelite 
tubes and washers. 

The exciter frame is of the same type as the main 
frame, the armature being built up on a steel sleeve, 
while the core is keyed to the shaft and clamped 
between retaining rings. The exciter commutator is 
also of the same type as that on the generator, 

A half section through the standard unit is given in 
Fig. 3 in which a represents the main field, b the auxiliary 
series field, and c the shunt field. Both generator and 
exciter are driven by a directly coupled self-contained 
synchronous motor running at 1,800 r.p.m, As will 
be seen, this motor d is excited by the same field as 
the generator and its armature coils are placed in the 
same slots, but below those of the latter, shown at m. 
It is supplied through slip rings which are located near 
the left-hand bearing and is started by a squirrel-cage 
winding e, which is embedded in the face of the main 
Fig. 4 is an interior view of the generator 

showing the two separate 








field systems, the series 
windings being in the 
background, The squir- 
rel-cage starting winding 
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As will be seen from 
Figs. 1 to 3, the welder 
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is controlled from a 
drip-proof switch box on 
the top of the generator. 
On the face of this box 
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is fitted a centre reading 





Fig. 7. SHORT CIRCUIT TEST 


direct-current ammeter 
and voltmeter f, together 
with two regulating hand 





wheels, The hand wheel 
g on the right gives four 
current ranges for each 
value of no-load voltage, 








while that on the left, A, 
sets the no-load voltage 
and enables intermediate 
current ranges to be 





pany, Mansfield, Ohio, by employing an auxiliary series 
field, which is wound on separate poles well away from 
the main field, the armature being extended so as to 
come within its influence. This field generates a volt- 
age in opposition to that produced by the shunt 
winding alongside which it is placed, the proportions 
being such that the net are voltage decreases with 
current increass. When the current drops, full voltage is 
also immediately available to maintain the arc. This 
effect is produced by the low self-induction of the 





auxiliary series compared with the shunt coils. 

The general appearance of a 400-ampere welder 
embodying this feature, and mounted on a standard 
truck with roller-bearing wheels and an automatic 
brake, will be gathered from Fig. 1, page 94, while 
Fig. 2 illustrates the sets with the covers removed, and 
shows the generator, commutator and control gear in 
the central portion with the separate overhung exciter 
to the right. The main frame is built up of steel bars 
or ribs welded to end rings. The permanent cover 
over the central portion is of rolled steel and is welded 
to the ribs, while the legs are of channel section and 
are in turn welded to the cover. The laminated poles 
are bolted to the inside of the frame, there being, as 
already mentioned, separate sets for the main series 
field of the generator, and for its auxiliary series and 
shunt fields. The exciter also has a separate field 
system. Both sets of series and the shunt coils consist 
of cotton-covered enamelled wire, which, after being 
wound on frames, is wrapped with insulating tape, 
varnished and baked. A layer of pressboard is placed 
between the coils and the poles. 

The armature shaft is of a high carbon steel, to 


obtained. In addition, 
there are two push buttons, one, i, for starting, and 
one, k, for reversing, the latter being in the main field 
circuit. The cables giving a supply to the driving motor 
are led in through the rear of the box, while those 
leading to the work are connected to the two terminals, 
1, on the front of the box. Ventilation is effected by 
a fan n, which draws air through the switchbox under- 
neath the armature cores and commutator as well as 
round the field over the commutator. 

The truck, on which the welder is mounted, is also 
of all-steel welded construction, and is provided with 
pressed-steel disc wheels, so that there are no spokes 
or projections to become entangled with objects on 
the floor. The hubs and shafts do not project through 
the wheels, and are borne on roller bearings, The 
front wheels are fitted with an automatic brake, which 
is applied when the handle is raised above an angle of 
30 deg. 

The performance of the welder will be gathered from 
Figs. 5 to 7, which show the results of an efficiency 
test on a 300-ampere 25/40-volt welder and recovery 
and short-circuit tests respectively. As shown, the 
efficiency reaches 58 per cent. at 25 volts and 68 per cent. 
at 40 volts, figures which include all losses. As regards 
recovery, it will be noted from Fig. 6 that recovery 
from short-circuit to normal welding current takes 
place without surging in less than three-quarters of a 
+ Ara of the 60 cycle timing wave, or about 0-01 second. 

is, it is claimed, compares favourably with the 
results obtained with some other types of welding, 
where recovery to 95 per cent. of normal only takes 
place in 0-3 second after considerable surging. This 
feature in itself means a considerable increase in 








which four steel bars are welded to form a spider for 


stability, since a drop of molten metal may reduce the 
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potential difference across the are from 25 volts to | of railway receipts 38, 9d, was available for the investors. 
nearly zero, and if the arc is not again built up instan- | There would never be a complete solution of the railway 
taneously it will be extinguished. Fig. 7 shows the} problem until the railways and all other forms of 
results of a short-circuit test, reproducing the condition | transport were co-ordinated, with public ownership 
which occurs when the operator strikes the arc. The | and control. The present position was that the share- 
extremely large current which then occurs is made up| holders squeezed the directors, and they squeezed the 
of a steady short-circuit component and a surge com- | general managers, who in turn squeezed the divisional 
ponent. It will be seen that in the Noel welder not | officers, who then squeezed the supervisors and higher 
only is the short-circuit current only 500 amperes as | grades, and eventually the pressure reached the rank 
compared with the 300-ampere normal welding current, | and file. 
but that the surge current is only 200 amperes over the | 
short-circuit current. It will also be seen that recovery | The case for the railway companies was presented by 
takes place in 0-08 second, two facts which explain| Mr. Kenelm Kerr, who said that the estimated annual 
why there is no tendency to stick. 


| cost involved in the claims before the Tribunal was 
2,970,2821., and the staff involved numbered 399,770. 
Having regard to the circumstances in which relief 
was granted to the companies by the National Wages 
LABOUR NOTES. | Board, and the present cogueeaie sealiien of the a as 
industry, the claims, he said, were not justified. The 
companies did not agree with the contention of the 
N.U.R. that the continuation of the deductions and 
variation in conditions imposed undue hardship on the 
| staff. The companies had been compelled, by reason 
of their economic position, to take all practicable steps 
to reduce their working expenses, but they used their 
best endeavours to minimise the effect of such economies 
on the staff. 








AccorptNne to the latest Monthly Trade Report of the 
United Patternmakers’ Association, 272 members of 
the organisation were unemployed at the end of June, 
248 in receipt of sick benefit, and 677 in receipt of 
superannuation benefit. The total membership is 
10,379. 


Opening the case for the National Union of Railway- 
men at last week's sitting in London of the Railway | 


Staff National Tribunal, Mr. Marchbank, the general ee oe © . : | 
secretary, said that the deductions and variations of | Continuing, Mr. Kerr said that all that the companies 


1931 had been recognised by the parties concerned as | asked was that they should be permitted to retain the 
temporary in character. The deductions were imposed | residue of cortace relief which had already been granted 
I : . |to them. Until the cancellation was justified the relief 


uring a peri f national alarm, and other public ~ ; Ben . 
during = period of ; ich | pum’ | given by the decision of the National Wages Board 
undertakings and industries which imposed cuts in | . . . 

In the railway industry there had 


wages during that period of national emergency had | ought to remain. 
7 pd , > oe been ¢ . ut, b 
restored them The continuation of deductions and | een @ partial restoration of the cut, but there had 


: been no cessation of the much heavier loss which had 
variations in conditions had imposed hardship on the 
oe ; as to be borne by the other partners—the stockholders. 
staff. The companies were in a position to meet the - : aa > 
' He did not agree that relief afforded to the companies 
present claim, having regard to the increase in net - : 
.. |on labour costs was temporary, or intended to be for 
reverine and the average percentage payment of divi- . ‘ ty v*. 
' > ; \ a limited period only. The relief was dependent on 
dends. This year’s traffic returns justified the assump- rr . ; - ; 
: , : ; proof of the low level of the fortunes of the railway 
tion that the improvement experienced during the latter : ~ . 
~ ’ companies, and the test was the figure of net revenue. 
part of 1935 was continuing and was likely to continue. | ,,, ‘ ; 
, : : - | The relief was not for a period, but for a purpose. 
The first charge on the industry must be satisfactory ; . 
salaries and wages and conditions of service for those He could make the general assumption that employees 
“a a a i "Ss i Ss sc a . . 
in other industries had had to be content with much 
smaller increases over their pre-war level than the 
|railwaymen. At December, 1925, the level of increase 
of wage rates in industry generally was 68 per cent. 
above pre-war rates. This compared with the increase 
in the average level of railwaymen’s wage rates of 
116 per cent. 


engaged in it 


Dealing with the net revenue covering all the com 
panies’ undertakings, Mr. Marchbank said that 1932 
was the worst year and, apart from it, the amount 
taken from the reserves had greatly diminished. The 
net revenues were, in 1932, 26,400,0001, ; 1933, | 
28,800,000/, ; 1934, 31,400,0001, ; and 1935, 32,900,000/ 
Che money value of the loss to the staff by the varia 
tions in working conditions was 1,170,0001., and the 
loss from the balance of the percentage cut in wages 
amounted to 1,390,0001. Railwaymen would never, he 
said, return to the conditions which prevailed in 1913, 
and he would do all he could to prevent it. No one 
could accuse them of having been impatient, but there 
was a limit to what they were entitled to expect the 
men to continue to put up with. He said, on their 
behalf, that the limit had been passed, and he asked 
the Tribunal to agree with him. Dockers, seamen, ship 
builders, engineers, and other workers had secured an 
improvement in their conditions, and it was not sur 
prising that the railwaymen were dissatisfied. 


The issue, Mr. Kerr went on to say, turned on 
whether the governing facts which led to the decision 
to impose the percentage deductions had changed, 
and, if so, in what direction. That was the crux of 
the problem. Net revenue represented the working 
results of the whole of the activities of the railways 
and showed the measure of prosperity, or the lack 
of it. Net revenue had to cover the debenture interest, 
and it was only the residue after debenture interest 
that could be correctly described as profit. The net 
revenue was the only real test of the prosperity or 
otherwise of the railway companies. The economies 
referred to by the unions were already shown and 
allowed for in the net revenue. Profits from road 
transport undertakings amounted in 1935 to nearly 
| 1,000,0001. The sum was included in the net revenue, 
and against it there was nothing on the labour side 
because the work was not performed by the staff of 
the railways proper. 


Continuing, Mr. Marchbank said that the total 
number of railway employees had dropped from 
627,089 in 1930 to 554,296 in 1935, a decrease of 73,693. | 
Proportionately to the number of men employed, there | 
had been an work handled. Since 
1930 there had been a progressive increase in the 


Mr. Kerr claimed that the argument of the unions 
| that the increase of prosperity was such that the 
: |companies were able to restore the deductions, was 
number of passengers dealt with ; and there had been | utterly unconvincing. The Wages Board decided that 
a slight increase in goods and mineral traffic. The | the fact that the net revenue had then fallen as low as 
figures justified his claim that a smaller staff was | 37 716,1141.—a drop of 7,267,029/. in a year—justified 
handling more traffic. Many of the CoOncrEIES had | « substantial relief on labour costs. For the first half 
been secured at the expense of the Staff. There had | of this year the wages bill would be up by 1,000,000/. 
been a steady increase since 1932 in the percentage | a. compared with the first half of 1935. To restore 
payment of dividend. Wages and working conditions \the whole of the deduction now might cause a grave 
should have been restored before any increase was | set-back. Over a series of years, large sections of 
authorised in dividends. Although railwaymen had | ordinary capital had gone without any remuneration. 
received some improvements, they were still looked | [, 1933 and 1933 the amount of capital on which no 
upon by those concerned as below the standard that | gividend was paid was 311,000,000/.; in 1934 and 
present circumstances justified. 1935 the sum was 271,000,000/. That was a position 
| which could not be continued indefinitely if justice 
| was to be done to the stockholders. Net revenue for 
Mr, W. Stott opened the case for the Railway Clerks’ | 1935 was 12-7 per cent. below the low level of 1931 
\ssociation. He said that the companies had reduced | and 18,500,0001., or 36 per cent., below the standard 
working expenses in various ways that had been detri-| revenue. Improvement in trade and traffic had not 
mental to their salaried staffs. His organisation | accelerated to the extent they had hoped. 
believed that it was in the national interest that the | 
existing deductions from earnings should be terminated. | 
The fact that some shareholders had received little or The National Union of Railwaymen are claiming the 
nothing in dividends in recent years was no reason why | restoration of the balance of 24 per cent. of the wage 
the workers should assist them by giving up part of | deductions made in 1931 and a return to the former 


increase in the 


enumerators 
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of Locomotive Engineers and Firemen, whose claim 
is to be heard by the Tribunal at a later date, desire, 
among other things, a six-hour working day. 


An interesting report on the subject of Sickness 
Absence and Labour Wastage has been published by 
the Medical Research Board, on the recommendation 
of the Industrial Health Research Board. It is pro. 
curable at H.M. Stationery Office at a cost of 1s. 3d 
net. The study is divided into two parts. In the 
first, May Smith and Margaret A. Leiper (with the 
co-operation of Millais Culpin) deal with “ Sickness 
Absence ; its Measurement and Incidence in Clerical 
Work and Light Occupations,” and the second is 
devoted to a study of “ Labour Wastage,” by Major 
Greenwood and May Smith. 


Labour, which is published in Washington, states 
that charges made recently by a New York newspaper 
that the American Federation of Labour’s unemploy 
ment figures were greatly exaggerated were disproved 
by data made public by Miss Frances Perkins, the 
Secretary of Labour. The New York paper had 
declared that employment was practically back to the 
1929 level. Data compiled for Miss Perkins by the 
United States Bureau of Labour Statistics approximate 
fairly closely to the American Federation of Labour's 
unemployment estimate of 11,250,000. The Bureau of 
Labour Statistics’ figure, added to the number of young 
persons who have become of age during the depression, 
makes a total of 11,500,000. The latter figure does not 
include agricultural workers, whereas that of the 
Bureau of Labour Statistics does, so that the Federation 
estimate is the more conservative. 


Writing in the June issue of The Industrial Bulletin, 
the organ of the State of New York Department of 
Labour, Dr. Leonard Greenburg, executive director of 
the Division of Industrial Hygiene, says that studies 
on the extent of silicosis in certain industries have been 
made by various investigators in different localities in 
the United States. It might seem possible, he suggests, 
to apply the figures obtained from such studies to 
industries in New York State. Unfortunately, he says, 
it is not possible to doso, because of the enormous varia- 
tions in incidence found in the various silicosis studies. 
These variations are without doubt due, in his opinion, 
to the differences in trade conduct and working con 
ditions in the different localities. As an example, he 
cites the case of a study of granite cutters in New York 
which disclosed an incidenve of 33 per cent. of workers, 
while a similar study made in Barre, Vermont, showed 
an incidence of 66 per cent. A study of the foundry 
industry in Wisconsin showed an incidence of 31 per 
cent., and a similar study made in Massachusetts 
disclosed an incidence of 11 per cent. 


At the recent congress in London of the International 
Federation of Trade Unions, a resolution was adopted 
denouncing the piecemeal methods adopted by the 
International Labour Organisation on the subject of 
the 40-hour week and demanding that efforts be 
resumed to bring about the adoption of a general draft 
convention establishing the 40-hour week for all 
workers, without distinction. The executive wer 
instructed to consider, with the national centres, an 
intensification of activity on this subject, “in view of 
the more favourable atmosphere created by the suc- 
cesses achieved in some countries.” 


The Secretary for Labour and Social Welfare of 
the Union of South Africa has informed the Inter 
national Labour Office at Geneva that the executive 
council decided on March 23 against ratification of the 
Forty Hour Week Convention, 1935 (No. 47), on the 
ground that, as conditions in the Union are not yet 
suitable for the compulsory introduction of a forty 
hour week, it would be inadvisable to commit the 
Government to the extent of ratifying the Convention. 


In an address recently delivered at the National 
Conference on Social Work in Atlantic City, the United 
States Commissioner of Immigration and Naturalisation 
stated that to all intents immigration had 
During the past five years more aliens left the United 
States than were admitted. In April, 1930, the census 
found 6,234,613 aliens in the United 
States. Many of these have since died ; others have 
been naturalised. There is now an alien population 
of about 4,500,000, and of these approximately 1} mil- 
lion have taken the first step towards naturalisation. 
The Commissioner stated that if the present policy o! 


ceased. 











their earnings. Other more fortunate shareholders | rates of pay for Sunday and night duty and overtime. 
or stockholders might help their poorer colleagues. |The Railway Clerks’ Association is claiming the restor- | 
The companies’ figures showed that out of every 1/.| ation of the wage rates, while the Associated Society 





restrictive immigration is maintained, the alien popula 
tion of the United States will in ten years be reduced 
to the vanishing point. 
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GOVERNMENT. 


LIMITED, BARROW-IN-FURNESS. 











SUBMARINES FOR THE ESTONIAN 
NAVY. 


Two submarines built by Messrs. Vickers-Armstrongs, 
Limited, at their Naval Construction Works, Barrow- 


in-Furness, were launched there on Tuesday, July 7, 


me of the vessels entering the water 15 minutes after 


the other. The two vessels, which are identical in 
design and construction, are named Lembit and Kalev 
and were launched in that order. The photograph 
rproduced on this page shows the Lembit entering 
the water. In the case of the Lembit the launching 
ceremony was performed by the wife of His Excellency, 
Herr August Schmidt, the Estonian Minister in London, 
and the Kalev was launched by the wife of Captain F. 
Strobel, Chief of the Estonian Naval Commission in 
Barrow. As would be expected, but little data regard- 
ing the vessels are available for publication. According 
to Jane’s Fighting Ships, however, they were ordered 
in 1935 and have a surface displacement of 620 tons. 
Their main dimensions are: length, 190 ft.; breadth, 
24 ft.; and depth, 11 ft., and they are propelled by Diesel 
engines of 1,200 brake horse-power equivalent to a 
surface speed of 13-5 knots; the submerged speed 
would be 8-5 knots. In a speech by Commander Sir 
Charles Craven, Chairman of the Company, made at 
a luncheon following the launch, it was mentioned that 
the Lembit and Kalev were, respectively, the 168th and 
16%h submarines to be launched from the Barrow 
Yard. He felt confident that they would give satis- 
faction in the service of Estonia. We are glad to be 
able to record another statement from Commander 
Craven's speech to the effect that the numbers employed 
at the Barrow Works had been steadily increasing 


during recent months and had now reached the figure | 


of 12,742. 








VENTILATION 

FoRMERLY, comparatively little attention was 
devoted to ventilation in metal mines. Immune from 
the menace of firedamp explosions, the incentive to 


treat ventilation as a serious problem was obviously | 


far less than in the mining of coal. It was, in fact, 
merely a question of the health and comfort of the 
miners—a consideration of relatively small importance, 
particularly as the workers accepted the unfavourable 
conditions as a matter of course, and soon became 
acclimatised to them. The usual practice, therefore, 
consisted in providing additional shafts or adit openings 
to the working as soon as this could be conveniently 
done, and the main ventilation was obtained by the 
natural convection currents and pressure differences 
due to unequal densities of air columns in, and adjacent 
0, the mine openings. Under favourable conditions, 
tatural ventilation may be so good that no control is 
necessary. 

As mines increase in depth, however, the necessity 


for adequate ventilation becomes more urgent, and at | Documents, Washington, D.C. 
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| the same time more difficult to obtain. In addition to 
| the necessity of removing the fumes of explosives 
| used in blasting and providing atmospheric condi- 
| tions which will be healthy and comfortable, and thus 
| tend to high efficiency of the workers, in some mines 
it is necessary to dilute and remove rock dust dele- 
terious to the miner’s health, or inert but injurious 
gases such as carbon dioxide and nitrogen; in excep- 
| tional cases, even explosive gases such as firedamp, 
|or toxic gases such as hydrogen sulphide, are met 
| with. In any case, there is the possibility of fire, and 
| the concomitant production of deadly carbon monoxide. 
A proper understanding and control of mine air supply 
| is, therefore, both desirable and necessary. 

| During recent years the subject of ventilation in 
metal mines has received increased attention, parti- 
cularly from the engineering standpoint, in view 
chiefly of the economic necessity of using larger volumes 
of air to counteract the effects of the high tempera- 
tures encountered at increased depth. Frequently, in 
practice, ventilation problems in metal mines are 
handled with no definite organised plan, but rather 
by a series of experiments on the basis of trial and 
error; and this notwithstanding the fact that the 
theory of mine ventilation is now fully capable of 
supplying material and data to meet all average 
conditions. No doubt one reason for the small use 
made of this knowledge is the difficulty in obtaining 
access to it, and further to the lack of uniformity of 
both units used and designations employed. Again, 
| although the general principles for metal mine ventila- 
| tion are the same as for coal mines, the applications in 
practice differ so widely that the literature intended 
| for the one cannot readily be applied to the other. 

In view of the foregoing, and in the belief that the 
| quickest and cheapest method of obtaining effective 
| ventilation in metal mines is through a more general 
use of engineering principles, instead of the slow and 











IN METAL MINES. | ©ostly development by experiment hitherto practised, 


the United States Bureau of Mines has recently pub- 


| lished a bulletin providing a simple, concise statement 


of these engineering factors and the methods of using 
them in a practical manner.* 

This bulletin stresses the importance of carrying 
out organised ventilation surveys involving physical 
measurements, 80 as to obtain definite data concerning 
actual conditions, Casual observations are apt to be 
extremely misleading. The information obtained by 
such a survey may prove of vital importance in the 


}event of an outbreak of fire, and may be used in 
planning, in advance, methods of fire control. 


The 
chief requirements are to determine the directions of 
flow and the approximate magnitude of the various air 
currents. Next in importance are air and rock tem- 
peratures and pressures on doors and stoppings. In 





* Engineering Factors in the Ventilation of Metal Mines. 
By G. E. McElroy. Bulletin No. 385, U.S, Bureau of 
Mines, Department of the Interior. Superintendent of 
Price 25 cents. 


mechanically-ventilated mines, approximate perform- 
ance data of all ventilating appliances should be 
obtained, and records made of the physical charac- 
teristics of the airways for air-flow computations. In 
hot, damp mines, records of air temperatures and 
cooling powers are especially useful. 

Exact measurements are not called for ; a sufficiently 
accurate record of the conditions prevailing can be 
obtainedby employing a limited number of approximate 
methods which are rapid and demand little skill. The 
cost of a complete set of instruments required for 
simple ventilation surveys may be taken as approxi- 
mately 20/., and includes primarily, a low speed vane 
anemometer, sling psychrometer, stopwatch, a Pitot 
tube, and a U-tube water gauge. For more accurate 
and more inclusive surveys, additional instruments 
are, of course, necessary, such as an aneroid barometer, 
a kata-thermometer, and a sensitive pressure gauge. 

The simplest and most practical method of deter- 
mining the direction and velocity of air currents with 
velocities not exceeding 150 ft. per minute (which will 
cover most observations made in a metal mine) is by 
means of smoke clouds. Although this method is 
only approximate, it gives sufficient accuracy for the 
end in view, and the use of more accurate instruments 
such as special patterns of anemometers, and the dry 
kata thermometer, is not justified except in cases of 
research. A special device designed by the United 
States Bureau of Mines is advocated for producing 
smoke clouds, the action of which is essentially that of 
forcing air through a glass tube containing pumice stone 
saturated with anhydrous tin or titanium tetrachloride. 
Results obtained, although they may under unfavour- 
able conditions (in rough walled airways, for example) 
be as much as 30 per cent. in error, have been found in 
general to agree within 10 per cent. of more precise 
methods of measurement. 

With air velocities of 150 ft. to about 2,000 ft. per 
minute, which includes the major air currents of the 
average mine, ordinary commercial types of low- 
velocity vane anemometer are the most suitable, 
being both convenient to use and accurate. This type 
has the important advantage that its readings are prac- 
tically independent of air density and air temperature 
(within the range underground), while it is affected 
only very little by non-parallel flow. With calibra- 
tion ©n average accuracy within 5 per cent. can be 
obtained with ordinary care. Taking into considera- 
tion the normal variations of air quantities in mines 
due to changing conditions, variations in the amount 
of compressed air liberated, and other varying factors, 
a degree of accuracy within this limit is sufficient for 
practical purposes. Even with precise methods, it is 
scarcely possible to obtain greater accuracy than about 
2 per cent. under average mine conditions. 

Velocities above 2,000 ft. per minute in mines are 
rare, and when required to be measured are usually 
inside small pipes or tubing. in which cases a Pitot tube 
is the most convenient instrument. 

Mine air temperatures change very slowly, except 
in intake airways not more than 1,000 ft. from the 
surface. Temperature observations, therefore, may be 
taken at 500-ft. to 1,000-ft. intervals in shafts, and 
1,000-ft. to 2,000-ft intervals on working levels, together 
with readings at the face of every third or fourth 
working place. For determining relative humidities, 
absolute humidities (water vapour content), total heat 
contents, and air densities, wet and dry-bulb tempera- 
ture observations can conveniently be obtained with a 
sling psychrometer. 

The fundamental part of the principles of air flow is 
as important in ventilation problems as the law govern- 
ing the flow of water in pipes is in hydrostatic probiems. 
This observation is justified by the fact that ventilation 
is little understood by many metal mining engineers, 
and in a naturally-ventilated mine, attempts are 
seldom made to improve existing conditions, except 
in the face of serious trouble. Frequently radical 
improvements could be effected by a few simple 
changes in airway conditions or their grouping. With 
natural ventilation, the chief difficulty is the relative 
lack of control over the direction of flow, especially in 
the case of an underground fire which may change the 
direction of air currents within a very short space of 
time. 

In mines ventilated by mechanical means there are 
frequently possibilities, of which advantage is not always 
taken, of improving the natural-draught pressure, as, 
for example, by preventing leakage of warm return 
air into a cold intake, or deflecting warm currents 
from sources of local heating direct into return airways. 

By far the greater part of mechanical ventilation in 
mines is effected by means of centrifugal fans. The 
effect of these fans is to produce air currents by pressure 
differences produced at certain points in the air circuits, 
acting in conjunction with natural-draught pressures. 
As a result of recent aeronautical studies and experi- 
mental investigations, it is probable that a fuller 
application of knowledge of air flow will tend to modify 
the hitherto accepted theories of pressure development 





by centrifugal fans. This, however, will not affect the 
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ventilation engineer on the mine whose primary concern 
is with the efficient utilisation of the pressure provided. 

In selecting a fan to obtain maximum efficiency, the 
size of the fan is the chief point to be considered, so 
that it shall fit as closely as possible to the resistance 
to be overcome. In computing comparative costs of 
different fans and installations, however, it is important 
that total costs, comprising both power and capital 
charges, should be considered, since the total cost of 


a simple main-fan installation is from 3 to 10 or more | 


times that of the fan alone. 

Although the air circulation in a naturally-ventilated 
mine may be good between the main openings, the 
distribution through the working places is likely to be 
unsatisfactory. In such cases there is need for control, 
both as regards direction and quantity of flow. Diree- 
tion of flow is determined by the points at which the 
pressures are generated, and quantities of flow by the 
intensities of these pressures. By regulating the 
position and intensity of the pressures generated, and 


further by artificially regulating or modifying the | 


natural resistances to flow of the mine openings, both 
direction and quantity can be controlled. Resistance 
to flow may be increased by stoppings, or decreased 


by reducing air resistance in the airways, or alter- | 


natively by providing local generation of pressure by 
means of an auxiliary fan. 

Precise conditions of air distribution in working 
places must, of course, be dependent to a great extent 
upon the method of mining, both as regards position 
and type of openings. The amount of air 
generally less important than the velocity, particularly 
for removing smoke produced by blasting. 
the amount of air flow is increased by increasing the 
number and size of openings, velocity is increased by 
restriction of the cross-sectional area ; hence openings 
should be maximum at all parts of the circuits, except 
at the working places. In practice, this condition is | 
not found, since the working places, or “ stopes,”’ are | 
large, and the connections to them comparatively 
small. The result is that the velocity in working places 
is usually low. This is, however, usually not important, 
since in stopes there is usually a through circuit of air 
sufficient, even with very low velocities, in conjunction 
with diffusion and convection currents, to remove the 
smoke from explosives during the changing of the 
shifts. Generally speaking, mining methods that 
involve large openings and large amounts of air flow 
at low velocities are used with ore deposits having 
low rock temperatures and normal air vitiation. 
Other types of ore, where such natural conditions 
occur as high rock temperatures and gases exuding 
from the strata or produced by oxidation, are worked 
by back-filling, “ shrinkage stoping’ methods which, 
by reducing the cross-sectional area of working places, 
automatically increases the relative velocity of air flow 
through them. 








TENSILE PROPERTIES OF STEELS 
AT TEMPERATURES BELOW AND 
ABOVE NORMAL. 


By D. A. R. Crarx, M.Se.Tech., A.M.I.Mech.E. 


Mvcu of the work which has been performed on 
materials at temperatures below normal has consisted 
in the determination of their resistance to impact, and 
very little has been done to determine their tensile 
properties at temperatures below normal, and especially 
at temperatures bet ween 80 deg. and 180 deg. C. | 
In the present work the tensile properties of steel 
have been investigated between the temperatures of 

185 deg. C. and 200 deg. C., and the tests were 
all performed on thin-walled tubing. Tubes do not| 
appear to have been used in any previous investigation, | 
nevertheless they have an advantage in that there is | 
less liability for any temperature gradient in the 
material, A 30-ton, single-lever, motor-driven Buckton 
testing macl.ine was used throughout the investigation ; 
The conduction of heat to the machine, or vice vers:, 
was reduced by the use of fibre-backed grips. An | 
extensometer of the Goodman type was used, and 
was sufficiently sensitive to measure, with the aid of | 
a telescope, extensions of one-hundred thousandth part 
of an inch. The temperature of the specimens was | 
measured by Copp er-Eureka thermocouples, and one | 
of them was calibrated at the National Physical 
Laboratory for temperatures from 185 deg. C. to} 

200 deg. C. The thermocouples were soldered on 
to the tube specimens for temperatures below 

150 deg. C. and clamped on for temperatures above | 
+ 150 deg. C. 

The method by which the specimens were heated to 
temperatures above the normal is shown in Fig. 1 on 
this page. The diagram is self-explanatory, and it is 
only necessary to point out that a is a boiler containing | 
paraffin oil, the boiling point of which is 250 deg. C., | 
6 is the specimen, ¢ are the testing-machine shackles | 
and grips, d the thermocouples, and ¢, copper tubes. | 


flow is} 


Whereas | 
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mens. 
thermocouples, is shown inthe shackles of the testing | 
machine. The small funnel used when the cobling | 


[JULY 24, 1936. 


As in Fig. 1, the specimen, with its attendant | the extension was continued at a uniform rate of 
0-66 in. per minute. 
autographic tests were extended at the rate of 0-66 in, 


The specimens used for the 


media were solidified by liquid air is shown at f, while | per minute. 


g is the funnel connected to the specimen, A is a §-in. 
diameter tube, which was used when the cooling 
agents employed were solidified, and i is a bottom cork. | 

The cooling agents used for the various ranges of 
temperature are given in Table I, the compounds all | 
being solidified by the use of liquid air except the ice | 
and salt, and the carbon dioxide. 


on } 
Tasie I. 
} 
} 


Range of 
Temperature, 
deg. C. 


Cooling Agent. 





Ice and salt. 
20 to — 50 Hydrated solution of calcium chloride. 
50 to — 80 Solidified carbon dioxide. 
90 Acetone. 
120 Petroleum ether (boiling point + 80 deg. C.). 
140 Petroleum ether (boiling point + 60 deg. C.). 
~ 175 to 185) Liquid air. 


15 to 20 








Some of the tests for which the above compounds 
were used were carried out with a wash-leather jacket 
on the specimen, and the others without, thus giving 
a slight variation in the temperature cme 
A few autographic diagrams were obtai by an 
apparatus of the Wicksteed principle. 

The tubes used were weldless, 1} in. in diameter and 
No. 20 gauge thick. They were annealed at a tem- 
perature of 850 deg. C. Unfortunately, when the tubes 
| were analysed, they were found to be not all of the 
|same composition, so the tubes were se ted into 
| two batches, according to composition. analyses 
of the steels are given in Table ITI, below. 








Before discussing the results obtained, it may be 
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The specimens were made 14 in. inlength. On account 
of the greater brittleness of the material at low tem- 
peratures, the specimens broke at the grips owing to 
the notch effect. In order to overcome this, a 5-in. 
length, in the centre of the specimen, was finely turned 
down to approximately one-half of its original thick- 
ness. The fine tool marks were removed by polishing 
with emery cloth and paper. Before a test was 
performed, the temperature of the specimen was 
constant for at least 10 minutes, the movement of 
the extensometer lever being a guide to the constancy 
of the temperature. The speed of the loading was 
such that the time taken to reach the yield point was 
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odulus of Plastic 


stated that the elastic-limit is taken to be that 
point at which the stress ceases to be proportional to 
the strain; thé yield stress is that denoted by the 
drop of the beam of the testing machine and the 


Tas.e II, 


Man- 


ganese 


Phos- 


Batch Carbon. | Silicon phorus 


Sulphur 


‘ ' 
| Per | Per Per Per Pet 
cent. | cent, cent. cent. cent. 
A 0-4025 | 0-461 0-206 0:0414 0-0318 
B 0-3995 | 0-679 | 0-1585 | 0-0408 | 0-0217 


| ee? 





increase of length beyond the scale of the extensometer; 
the nominal maximum stress is furnished by dividing 


Fig. 2 shows the arrangement used to cool the speci-| approximately four minutes. After the yield point, | the maximum load by the original area, while * 
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elongation is the increase of length on 2 in., not including| Fig. 10 shows the autographic diagrams taken at | 


the fracture. 
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| — 185 deg. C., + 18 deg. C., and + 136 deg. C. The 


At temperatures of + 15 deg. to + 150 deg. C., the diagram taken at — 185 deg. C. shows very little 
ordinary type of fracture for this type of steel was|extension. The yield point was usually accompanied 
obtained, and a typical example is shown in Fig. 3, on! by a cracking sound when the temperature was between 


Fig.10. | 


Stress 
S 


+ 18 Deg. Cent. 






— 170 deg. C. and — 185 deg. C. 
The autographic diagrams are similar 
in shape to each other at tempera- 
tures between — 130 deg. C. and 
+ 120 deg. C. The diagrams obtained 
at temperatures + 120 deg. C. to + 
200 deg. C. are very irregular in shape 
after the yield point has been reached, 
By watching the specimen as it ex- 
tended, it was found that for every 
downward movement of the beam, a 
corresponding shear of Liiders lines be- 








came evident, and a crackling sound 
was heard. The curves shown in Fig. 11 
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page 104, which shows the fracture at + 15 deg. C. 
From + 120 deg. to + 200 deg. C., the fracture 
was of a unique character, It took place along the 
shear planes of the specimen, and was helical in form, 
Fig. 4 shows the fracture at + 150 deg.C. The angle 
made by the fracture with the vertical plane of the 
specimen was approximately 50 deg. After the yield 
point had been reached, the shear or Liiders lines 
became evident all along the specimen, and may be 
distinguished in Fig. 4. These tests were accom- 
panied by much oscillation of the beam and the issuing 
of slight crackling sounds. As the temperature was 
decreased from + 15 deg. to — 185 deg. C., the fracture 
became more brittle in character, as is seen in Figs. 5 and 
6. Fig. 5 shows the fracture at — 72 deg. C., and Fig. 6 
that at — 158 deg. C. If the specimens which were 
fractured at temperatures ranging from — 130 deg. to 
— 185 deg. C. were tapped against the machine as they 
were being removed, they invariably cracked, or pieces 
broke off, owing to their extreme brittleness. The 
experimental points connecting the temperature and 
the various properties of materials in batches A and B, 
namely, the nominal maximum stress, yield stress, 
and elastic-limit stress were plotted separately, but 
the modulus of elasticity and the percentage elongation 
for batches A and B were placed on the same graph. 
Fig. 7 gives the alteration of the elastic-limit stress, 
yield stress and nominal maximum stress with tem- 
perature for the material in batch A. The curve 
for the material in batch B was very similar in charac- 
ter, the only difference being that somewhat higher 
values were obtained in the case of batch B than in 
that of batch A throughout the temperature range. 
The percentage elongation is plotted in Fig. 8, and 
the curves connecting the modulus of elasticity and 
temperature are reproduced in Fig. 9. One specimen 
in batch B was subjected to liquid-air temperature 
(— 185 deg. C.) for 10 minutes, and then allowed to 


return to normal temperature. The specimen was | 
then tested. The results are marked * in Figs. 8| 


and 9. From these and other results, it was found 
that the brittle effect at — 185 deg. C. was only an 
effect of temperature which had not in any way altered 


the structure of the material when this had returned 


to normal temperature. 

In none of the above graphs is any allowance made 
for the contraction or the expansion of the material 
due to an alteration of temperature, the normal 
temperature area being used in all cases. The coeffti- 
cient of superficial expansion for the material used 


ip Laz ; ; ab 2 
ne experiments was found to be equivalent to| tare to experimental strength: at normal | 


0-0000264 sq. in. per inch, per degree Centigrade, | 


for temperatures in the region of 15 deg. C. Using 


Gruneisen’s law, the coefficient of superficial expansion | 


at + 200 deg. C. is calculated to be 0-0000289 sq. in. 
per inch, per degree Centigrade, and at — 185 deg. C. 
it is 0-0000105 sq. in. per inch per degree Centigrade. 


From these results it is seen that the effect of the | 


increase or decrease in area will have a negligible effect 
on the results. 


| 


. connect the nominal maximum stress, 
yield stress, and elastic-limit stress of 
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batch A, plotted against temperature, and in each case 
the curves have been extended so that the condition 
at — 273 deg. C. may be computed, 


Conelusions.—The theory put forward by Tolver 
Preston that the cohesion of molecules is de ndent 
upon molecular vibration is discredited by the fore- 


going results because at — 273 deg. C. the vibrating 
energy will be zero and hence the nominal maximum 
stress should be zero. Kelvin’s theory of cohesion in 
accordance with the Newtonian laws is in agreement 
with the increased value of the nominal maximum 
stress with decrease of temperature. Curve 2 in 
Fig. 12 shows the proportional increase or decrease 
of the nominal maximum stress, over the value of 
the stress at the normal temperature, namely, + 15 deg. 
C., with temperature variations. Curve 1 on the same 
graph represents the inverse proportional increase 
or decrease, with variations of temperature, of the 
atomic heat, at constant pressure, for iron at normal 
temperature. There appears to be a connection be- 
tween curves | and 2 at temperatures from— 120 deg. C. 
to + 120 deg. C. The connection would be probably 
closer if the atomic heat of the steel had been obtained 
by an accurate method. However, it is seen that 
there is a large, ever-increasing, difference when the 
temperature is reduced below — 120 deg. C. This 
may be accounted for by assuming that there is a force 
acting in the atoms, and that this is the only force 
acting when the temperature is reduced to — 273 deg. 
C., and that any rise above this temperature merely 
reduces the constant force. Hence with this basis, 
when the disturbing force is small, that is at tempera- 
tures in the region of — 273 deg. C., the constant force 
will be more in evidence, but when the temperature 
is further raised the disturbing force will become 
more prominent. Therefore, if this be taken as being 
so, and the disturbing force varies inversely as the 
atomic heat at constant pressure, the proportional 





| value of the constant force to the normal temperature 
| strength may be obtained from the empirical formula :- 
X-—a 
akan shi 
X—ob 
where 
X = proportional value of the constant force. 
atomic heat at constant pressure of specimen at 
, test temperature. 
atomic heat at constant pressure of specimen at 
normal temperature. 
atomic heat at constant pressure of specimen at 
: normal temperature. 
~ atomic heat at constant pressure of specimen at 
normal temperature. 








1 
Ratio of experimental strength at test tempera- 


i) 


temperature test. 


| to deduce the value of X., #.e., 
X — 0-81 


————__—_ l- 


X i 234. 
x 1-77 
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Curve 3 in Fig. 12 shows the values of F at different 
temperatures calculated by using values of the atomic 
heat for iron and the above value for X. It is seen 
that the trend of this curve closely follows that of 
curve 2, namely, the nominal maximum. stress curve, 
and hence justifies the assumption. As the decrease 
of the elongation follows closely the same trend of 
curve for temperatures below normal, it seems improb- 
able that the large increase in the nominal maximum 
stress can be made use of without the loss of the 
ductility of the material at very low temperatures, 
It also appears that the best material to employ at 
very low temperatures is (a) one in which the sharp 
decrease of the atomic heat does not set in at an early 
temperature; (6b) one in which, if Gruneisen’s law 
holds good, the coefficient of expansion is nil or negative, 
and hence the atomic heat is constant. A material 
which follows the (a) class is copper, in which the 
atomic heat at constant pressure is not reduced to 
the value attained by iron at liquid-air temperature 
until the temperature is reduced by an additional 
30 deg. C. Various nickel-steel alloys, which have a 
zero coefficient of expansion at normal temperatures, 
constitute materials of the (6) class. It is quite 
probable that this zero coefficient of expansion does 
not hold at temperatures below — 50 deg. C., which 
temperature is a critica] point for nickel. 

Since the above conclusions were reached in 1931, 
Professor W. J. De Haas and Sir Robert A, Hadfield, 
Bart., F.R.S., have published a paper* on the tensile 
properties of metals at liquid hydrogen temperature 
(— 252-8 deg. C.), From their results on a nickel-steel 
alloy (0-7 per cent, C; 0-82 per cent, Mn; 31-4 per 
cent. Ni) the nominal maximum stress at normal tem- 
perature is 43-1 tons per square inch with a percentage 
elongation of 29, but at — 252-8 deg. C, the nominal 
maximum stress is 118-5 tons per square inch with a 
percentage elongation of 11. Hence it is seen that 
conclusion (b), above, is justified. Unfortunately, the 
steel tested by Professor De Haas and Sir Robert 
Hadfield, which had approximately the same composi- 
tion as the steels tested by the author, fractured in 
the head of the test piece, and their results are probably 
low owing to the fact that concentration of stress was 
partially responsible for their failure. Fortunately 
there does not appear to be any cause for alarm when 
materials are subjected to a constant stress at ordinary 
frost temperatures or at the moderately-low tempera- 
tures experienced in refrigerating plants, but if the 
machine part be subjected to shock, and there is a 
possibility of a concentration of stress, precautions 
are needed in the choice of the material used. 

In conclusion, the author wishes to record his thanks 
to the late Dr. H. Carrington, D.Sc., M.Se.Tech., 
for much helpful advice; to the Governing body of 
the Manchester College of Technology for facilities for 
performing the research; as well as to the Works 
Department Staff of the College of Technology for help 
in preparing the apparatus and specimens. 








BLAST FURNACE DESIGN AND 


DIMENSIONS.+ 
By M. A. Paviorr. 


MopriricaTrons in the design and dimensions of the 
blast-furnace with a view to securing a larger pig-iron 
output form a constantly recurring subject in the 
metallurgical world. In this connection, increase in 
height cannot be said to constitute a predominating 
factor. Four blast-furnaces 30-48 m. (100 ft.) high 


!were put down at the Duqnesne works in the United 


States in 1896. Two additional ones having the same 
height were built later by the same firm. Higher 
furnaces still have been put down, those at Ohio 
reaching 32-46 m. (106 Ri. On the other hand, 
most of the blast furnaces put down in the United 
States during the last thirty years, including twelve 





Taking the value of F when the temperature is 
— 100 deg. C., and obtaining the corresponding values 
| of the atomic heat at constant pressure, it is possible 


j at the Gary works, are less in height than the above, 

and this has not been followed by a fall in output 
| below the maximum obtained at the Duqnesne works, 
|namely, 700 tons per 24 hours, this figure having 
| even, in some cases, been greatly exceeded. Thus, one 
| blast furnace—No. 5 of Aliquippa, of Messrs. Jones 
|and Laughlin Steel Corporation—has given an output 
| slightly in excess of 1,000 tons, although only 27-43 m. 
| (90 ft.) in height. 

Increase in output accompanies an increase in the 
horizontal dimensions of the furnace, particularly 
in the diameter of the hearth or crucible. Blast 
furnaces at the Duqnesne works designed for an output 
of 500 tons were given a hearth diameter of 4-27 m. 
| (14 ft.). Although it was deemed necessary to increase 
this even for a comparatively low output, it took 





* See Phil. Trans. Roy. Soc., A, vol. 232, page 297 
| (1933), and ENGINEERING, vol. cxxxvii, page 331 (1934). 
| + Paper read at the International Comper on Mining, 
Metallu and Applied Geology, Paris, October 20 to 26, 
1935. Abridged. 
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twenty-five years of trial and error to arrive at a hearth 
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} — . 
| opinion was that for a blast-furnace to work satisfac- 
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| starting, which makes it admirably suited for purposes 


diameter of 6-32 m. (20 ft. 9 in.), this being the hearth torily a ratio of total height to diameter at the belly | such as momentary reserve power plant and for carrying 


diameter of blast-furnace No. 6 of the Illinois Steel 
Company, Chicago, which was put in blast towards 
the end of 1918. This departure, the rate of driving 
remaining unaltered, demonstrated the possibility 
of arriving at good working conditions with a hearth of 
greater diameter, the same blast pressure and a lower 
combustion intensity, namely, 700 kg. to 800 kg. per 
square metre (163 Ib. per square foot) per hour, instead 
of the 1,000 kg. to 1,200 kg. per square metre (245 Ib. 
per square foot) customary in the United States. In 
some later American blast-furnaces, the hearth was 


given a diameter of 7-47 m. (24 ft. 6 in.), the output | 


being 1,000 tons; in the Aliquippa No. 3 furnace, the 
hearth diameter has been increased to 8-7 m. 
(28 ft. 6 in.), the output being expected to reach 1,500 
tons. 

The latest blast-furnace to be designed by the Thy- 
ssen works in Germany is stated to be 24-24 m. 
(79 ft. 6 in.) high, having a capacity of 820 cub. m. 
(28,960 cub. ft.); its hearth diameter is 6-5 m. 


(21 ft. 4 in.) and its output of basic pig-iron averages | 


1,100 tons. German metallurgists do not appear 
generally to make the hearth as large as in the United 
States ; they claim that output increases proportionally 


to the diameter of the hearth or crucible, and not to | 
They add that output | 


the square of that diameter. 
increases only up to a diameter limit of about 5-5 m. 
(18 ft.), any further increase not being followed by 
any improvement but resulting only in an increase of 
the inactive zone of the hearth, where the motionless, 
non-melted mass is located. According to German 
scientists, combustion takes place along a circumference 
in the vicinity of the tuyeres, in an area whose section 
increases proportionally to the circumference, hence 
to the diameter of the hearth. Such, however, is 


not the case, since combustion is effected in a certain | 


volume of the combustion zone in the neighbourhood 
of the tuyeres, and distinct for each tuyere; it is 
proportional to the volume of the blast, and the output 
of a furnace increases proportionally to the square of 
the hearth diameter. 

Blast-furnace engineers do not appear to give suffi- 


cient attention to the importance of the ratio of the | 


should be about 4. 


| the new blast-furnaces having a large output, the ratio|a more normal design. 


is 3-5; in the case of the Aliquippa furnace No. 3, 
it is as low as 3. In regard to coke consumption, a 
blast-furnace having a relatively low ratio of height 
|to belly diameter can work economically, and the 
capacity can be utilised to the fullest extent notwith- 
| standing the greater diameter at the zone in question. 
The increase in the hearth diameter to an extent 
undreamt of in earlier blast-furnace practice, and 
hence the progressive decrease in the ratio of the 
diameter at the cylindrical zone to that of the crucible, 
have resulted in modern blast-furnaces having a high 
output in the volume of gas per unit of section at the 
cylindrical zone above the bosh, it being several times 
| that obtaining in older furnaces. The ratio of the 
| throat diameter at the charging level to the belly 
diameter, which used generally to be about 0-7, 
| fell to 0-67 and even less, but has increased again 
| following an increase in the throat diameter. The ratio 
of the belly diameter to the crucible diameter having 
| fallen to the figure of 1-05 has given the blast-furnace 
|a section quite different from that formerly obtaining, 
land has contributed to a redistribution of the useful 
capacity of the furnace, a large portion of that capacity 
coming in the high-temperature zone. 

A small blast-furnace having parallel sides has been 
| built for trial at the Viksounsky Works, Russia. It 
| has a diameter of 2-6 m. (8 ft. 6 in.), a useful capacity 
| of 86-5 cub. m. (3,055 cub. ft.) ; the height is 16-1 m. 
(52 ft. 9 in.). If the furnace were of the usual type, 
the capacity would be 150 cub. m. (5,300 cub. ft.). 
Using charcoal and a 50 per cent. brown hematite, 
the output has been found to amount to only 50 tons 
|per 24 hours. A cylindrical furnace having a large 
cubic content would not have a larger output than one 
of the usual section ; the parallel sides would, however, 
tend to improve the gas circulation. On the other 
hand, a section in which the shaft and throat are of 
suitable diameter, and in which the crucible is on a 
| line with the cylindrical upper bosh zone, is a satisfac- 
| tory one, particularly in regard to the steady and 
regular descent of the materials. 

The dimensions and characteristic features of a blast- 





useful cubic contents of the blast-furnace to the section | 
of the hearth on a level with the tuveres. This ratio | furnace having a capacity of 900 cub. m. (31,785 cub. ft.) 
ean vary from 25 to 30, according to the degree of | would be as follows :—Height limited to 28 m. (92 ft.). 
reducibility of the ore and the grade of pig-iron to be | The diameter of the cylindrical upper bosh zone would 
produced. When the ratio is below 20, the intensity | be 7:72 m. (25 ft. 6 in.), and the throat diameter 
of combustion in the hearth is low. and cannot be | 5-4 m. (17 ft. 9 in.). Given favourable working condi- 
increased up to normal by an increase in the volume | tions and good quality ore, the nominal output, 800 tons, 
of blast, as this would bring about too rapid a descent of | for such a furnace would be exceeded. The hearth 
the materials; when above 30, it is necessary, in order | would be 37-30 sq. m. (400 sq. ft.) in section, or 6-9 m. 
better to utilise the furnace capacity, to work with a (22 ft. 8 in.) in diameter. The bosh would have a 
blast volume such that the intensity of combustion | height of 3 m. (9 ft. 10 in.), this being a normal figure 
becomes excessive. In the latter instance, the hearth for modern blast-furnaces in which the slope of the 
is too small in diameter for the furnace capacity. | shaft wall is 85 deg. 5 min. These dimensions and 
Blast furnaces having a wide hearth are not supplied | characteristics agree with those of the blast-furnaces 
with the required volume of blast, whilst in the case at Makeevka and other Russian works. The above 
of a narrow hearth, blast is in excess. |} dimensions are somewhat exceeded in the case of 
For a long time in the United States increase in| blast-furnaces now in course of construction in Russia ; 
the hearth was not accompanied by a corresponding | their height is 31 m. (102 ft.), belly diameter 9 m. 
increase in the diameter of the cylindrical zone above | (29 ft. 6 in.), at the hearth 8 m. (26 ft. 3 in.) and 6-3 m. 
the besh or belly. The bosh usually had a verv steep (20 ft. 8 in.) at the throat; bosh slope 81 deg., and 
slope, and when the angle reached 83 deg. the height | shaft slope 85 deg. 10 min. The output, with 58 per 
of the bosh was decreased, both circumstances together | cent. to 60 per cent. ore, is expected to be as high as 
making for a steady descent of the materials. The | 1,250 tons to 1,500 tons per 24 hours. 
difference between these diameters has _ recently | 
gradually decreased, and che ratio of the belly diameter _ , - 
to that of the hearth has fallen to 1-15, and in some NOTES ON NEW BOOKS. 
instances to 1-05. The Russian blast-furnaces burning AttuovcH Nicolson demonstrated, as long as thirty | 
coke are generally, in this respect, of the later American | years ago, the advantages to be gained by an increase | 








At the present time, in most of | peak loads when used in conjunction with boilers of 


Furthermore, together with 
| oil or gas firing and automatic regulation, it is another 
step towards the automatic power station. It lacks, 
however, the advantages accruing from the water 
| reservoir formed by the drums of the normal type of 
| boiler. The forced-circulation boiler should interest 
| those connected with marine work ; the small weight 
— space occupied offer undoubted advantages for 
this duty. If the performance of these boilers in 
practice shows the reliability to be satisfactory, the 
position of steam propulsion in competition with the 
oil engine will be much improved. The author is 
concerned mainly with the general principles affecting 
|the design and manufacture of forced-circulation 
boilers, and reviews the developments of the last few 
years from this standpoint. The tabulated particulars 
of the latest high-pressure boilers built in Germany 
and America form an interesting comparison between 
the practice in these two countries. The publisher is 
Julius Springer, Berlin, and the price 5-80 marks. 

A factor of considerable importance in considering 
the rentability of a mining proposition is that relating 
to conditions of tenure, including such matters 
as mining royalties, export duties, and mining rents. 
In response to many inquiries received by the Mineral 
Resources Department of the Imperial Institute for 
information of this nature, an authoritative work 
has now been issued, entitled Mining Royalties and 
Rents in the British Empire (The Imperial Institute, 
London, 8.W.7; price 3s. 6d.), which should prove of 
great utility to those who are interested in the develop- 
ment of the resources of the Empire. Some idea of 
the extent of royalty charges may be obtained from 
the following figures: in Great Britain the annual 
royalties on coal amount to nearly 5,000,000/.; in the 
Federated Malay States the corresponding amount 
paid on tin approaches 1,000,000/.; whilst in the 
Union of South Africa the profits tax, excess profits 
duty, &c., on the gold industry realised over 
13,000,000/. in 1934-35. Although the royalties levied 
on certain minerals approximate fairly closely in 
many parts of the Empire, as in the case of coal, for 
example, with other minerals the differences may be 
very considerable; thus, in the case of gold, not 
only the amount of the charge but also the method 
of assessment show considerable dissimilarity. The 
average royalty paid on coal in the United Kingdom 
is about 54d. per long ton, which compares very 
closely with the charges in Southern Rhodesia, New 
South Wales, Nova Scotia, New Brunswick, Western 
Australia, Federated Malay States, and British 
Columbia, in all of which the range lies between 5d. 
and 7d. perton. On the other hand, the rates on 
gold vary widely. For convenient reference the 
volume is divided into two parts. In Part I, 
after a short introduction explaining the various 
royalty systems, each country is classified alphabeti- 
cally under the heading of the respective continent 
to which it belongs and is given a summary with 
reference to ownership and right to work minerals— 
whether vested in the Government or in private 








persons. Details follow of royalties and export duties 
leviable on minerals and metals, and the periods of 
tenure, terms of renewal, and the like. In Part 2 
the royalties and export duties are summarised under 
eight groups, viz.: coal; petroleum and natural gas ; 
bituminous and oil shales ; iron ores and ferro-alloy 
metals; base metals; precious metals; preci us 
stones ; miscellaneous minerals. 

















section, 

The throat of American blast-furnaces having a large | 
output used to be of a diameter of 5-18 m. (17 ft.) some 
forty years ago, and this dimension has been main- 
tained, notably in the case of the 1,000-ton Aliquippa 
furnace No. 5, whilst the belly diameter is 8-2 m. 
(26 ft. 10 in.), and the hearth diameter 7:47 m. 
(24 ft. 6 in.). The resulting profile is not considered 
an ideal one, since a narrow throat, when the hearth | 
and belly diameter is large, encourages the concentra- 
tion of the current of gas close to the wall of the shaft. 
In a later American furnace, the throat has been given 
a diameter of 5-80 m. (19 ft.); this is the Aliquippa | 
furnace No. 3, in which the hearth diameter is about 
2-9 m. (9 ft. 6 in.) larger than the throat diameter. | 
The 1,000-ton furnaces at other American works, in 
which the hearth diameter has been maintained at 
7-62 m,. (25 ft.), while having a wider throat, are 
characterised by a comparatively low coke consump- | 
tion. By an appropriate design of the cup and cone 
charging device, the cone being made of a diameter | 
proportional to the wider throat, there is less concen- 
tration of fine ore near the shaft walls and a better | 
distribution of the gas. 

The dimensions of blast-furnaces have varied to 
such an extent that former ideas regarding the optimum 
utilisation of the furnace capacity have been consi- 
derably modified. 





in velocity of boiler gases, the practical application of | athe, 

the principle he propounded has been of comparatively | The French Institution of Naval Architects, which 
recent date. In the same way, although many schemes | has added aeronautical subjects to its programme, has 
have been brought forward for improving circulation | already published thirty-nine volumes of proceedings, 
on the water side, it was only comparatively recently | comprising a total of 683 papers, together with the 
that this matter has become really prominent from the | discussions they gave rise to. Volume 39, dealing 
design point. In Die Aussichten von Zwanglaufkesseln, | with the meetings which were held in Paris from 
a book of little more than 40 pages, the author, | June 11 to 14 of last year, entitled Bulletin de [’ Associa- 
Friederich Miinzinger, deals with forced-circulation | tion Technique Maritime et Aéronautique, is now 
boilers, taking his examples from German and American | available ; it covers the 28 papers which were read 


practice. Dealing briefly first with natural circulation | 


steam generators, the author shows how these were | to aeronautics. 


and discussed at those meetings, seven of which applied 
The papers on naval matters concern 


improved as time passed until progress on these lines | the hull, the strength of its component parts, ships’ 


appeared to have reached a natural check. 


tion was then diverted to the possibilities of forced- | steadying of ships when under way. 


Atten- | boilers and engines, the propeller and cavitation, and the 


Among the papers 


water circulation in water-tube boilers. The increasing | which attracted special attention we may mention 


demand for boilers with high rates of evaporation has 
led to the adoption of high gas and water velocities. 
The gas velocity has been increased from 60 ft. to 80 ft. 
per second to 650 ft. to 900 ft. per second. As mentioned, 
the advantage gained by an increase in gas velocity 
was demonstrated as early as 1906 by Nicolson, but | 
it has been used in practice only in the last few 
years. The increase in water velocity can only be 
obtained by adopting the single tube or flash type of 
boiler, or by introducing a circulation pump into the 
water circuit of a boiler of the drum type. The former 





A few years ago, the prevailing| type is shown to have the great advantage of quick | Parallel with the Direction of the Load.” 


one on “ The Distribution of Stresses on Ships’ Frames,” 
also a paper on “ Positively-Controlled Electric Propul- 
sion Machinery.” Other interesting contributions are 
entitled: “* Application in Actual Practice of the 
Fourier Series,” containing a number of useful data 
arranged in tabular form ; “ Contribution to the Study 
of Turbine Blade Failures due to Synchronous Vibrations 
‘n the Guide Vanes”; “On the Amount of Heat 
Stored up in the Brickwork of Marine Boilers”; “On 
the Radiation of Boilers Burning Oil Fuel”; “ Stability 
of an End-Loaded Plate Strip Held at the Two Sides 
In the aero- 
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FOUR-SPINDLE DIAMOND-BORING MACHINE, 


CONSTRUCTED BY MESSRS. WILLIAM ASQUITH, LIMITED, ENGINEERS, HALIFAX. 
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Fig. 2. Rear VIEW OF 


nautical section, we may refer to the paper on “ Heavy | by Messrs. Grafton and Company, of London, at the 
Oil Aero Engines,” the other papers in this section dealt | price of 10s. 6d, net. Mr. Spratt’s survey, which 
with various types of aeroplanes, the strength of their | covers the main scientific libraries in London, takes 
omponent parts, and the Chalais-Meudon wind-tunnel | him also to France, Belgium, Holland, Germany, 
testing installation. The book can be obtained, at | Switzerland, Poland, Denmark, Sweden, Norway, 
the price of 250 francs from the Secretary of the| Finland, Russia, the United States, and Canada. 
oll. iation, 7, Rue de Medrid. Paris The information given about the libraries in general] 
covers their size and scope, while in many cases details 

\lthough the average engineer probably normally | of the filing and indexing systems. adopted are added. 
contents himself with the use of a comparatively | This latter type of information is likely to be of more 
small number of textbooks, and the perusal of a few | interest to librarians than users, although the latter, 
technical journals, there are times when his inquiries | when wishing to work in a strange library, may at times 
will take him into a wider sphere, while there is a|find it valuable. In view of the international scope 
rapidly growing body of research workers whose needs of science, a research worker may at times desire to 
nstantly demand access to extensive sources of | stray beyond the limits of his own country, and the 
information, Apart from the special libraries and | information concerning admission to libraries may 
technical records which are built up in connection with | occasionally be useful in this connection, since, although 
research departments, scientific and technical libraries | @ serious worker would probably be welcomed in most 
form the main field for both classes of worker, and the | libraries, it may at times be desirable to arrange for a 
latter especially is likely to find much of interest in a | formal introduction. It is not possible in a short 
recent book by Mr. H. Philip Spratt, entitled Libraries | review to give detailed information indicating which 


for Scientific Research in Europe and America, published | of the large number of libraries dealt with are likely 
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| to be of most interest to engineers, but a point arises 
| in connection with four definitely engineering libraries 
| which may be of interest. Mr. Spratt states that the 
| library of the Institution of Civil Engineers contains 
| 60,500 volumes, that of the “‘ Mechanicals ” 30,000 
| volumes, and that of the ** Electricals " 20,000 volumes. 
| The library of the Engineering Societies’ Building in 
New York, which is an amalgamation of the libraries 
of four societies, on the contrary, contains 145,000 
volumes. Mr. Spratt’s comment on this is that this 
consolidation has ** simplified matters for the readers, 
since there ” is “ but one library to be visited, and one 
card-index to be consulted, instead of four.” From 
the point of view of a worker engaged in an extensive 
research this may be true, but it is doubtful if the 
average user is not better served by a closely specialised 
library catering solely for his peculiar field. 








FOUR-SPINDLE DIAMOND-BORING 
MACHINE. 


AN interesting unit of the equipment recently 
developed by Messrs, William Asquith, Limited, Halifax, 
for motor-car and aircraft engine production, is the 
four-spindle diamond-boring machine shown in the 
accompanying illustrations, Figs. 1 and 2. The 
machine was originally designed for the finish boring 
of connecting rods, both the big-end and gudgeon-pin 
hole being dealt with simultaneously, but has proved 
adaptable and convenient for a wide range of other 
work. Referring to Fig. 1, the two left-hand spindles 
are fitted with boring tools of high-speed steel to make 
the preliminary cut. The tools have no longitudinal 
traverse, the cutting feed being effected by traverse 
of the work-head on to the tool. When the cut is 
completed the work is withdrawn and fed on to the 
diamond tools carried on the two right-hand spindles 
for finish cut. The machine is constructed so as to 
provide ample rigidity with the result that bores 
can be finished within a tolerance of 0-00025 in. 
| both in circularity and parallelism, The spindles 

can be adjusted laterally and firmly locked, to suit 
| diffe rent centres of work up to a maximum distance 
| apart of 2 ft. The height of the spindle centres from 
| the surface of the worktable is 7} in. 
| It will be realised from Fig. 2 that. the machine is 
belt-driven from electric motors. The motor to the 
left is of 5 brake horse-power at a speed of about 
1,440 r.p.m. and provides the spindle drive; that to the 
right is of } brake horse-power, also running about 
| 1,440 r.p.m., and provides the rapid traverse to the 
worktable. The nature of the drive to the spindles 
will be clear from the illustration. Vee-belts are used, 
and the adjustment to suit different spindle centres is 
made by jockey pulleys carried on swinging arms, the 
arrangement also acting as a tensioning device. The 
main driving belt is tensioned by sliding the motor 
along its bedplate.. The protective belt covers nor- 
mally fitted are not shown. The worktable is mounted 
on inverted Vee-ways and its ends pass under the 
bridge castings carrying the spindle headstocks. The 
ways are, therefore, completely protected and are 
automatically lubricated. The front edge of the table 
is provided with a dog which engages with trips on the 
shaft visible in Fig. 1. 

The headstocks are provided with ball bearings for 
the spindles, which are 2} in. in diameter at the front 
bearings. All the bearings have adjustments to take 
up any clearance and a system of oil-circulation enabling 
high speeds to be continuously maintained. Two 
changes of speed are normally provided by the stepped 
belt pulleys, alternative or additional speeds being 
obtained by a change of pulleys. The spindles are 
made from specially-treated alloy steel and are ground 
to close limits of accuracy. The cutters are adjustable 
in their respective bars by means of a micrometer 
screw device. Locking gear is provided. The machine 
is started up by push button, seen to the left in Fig. 1 
and the spindles are set in rotation by the lever to the 
right, which actuates a friction clutch. The quick 
traverse is then engaged by the lever to the right of the 
large handwheel, and the table moves rapidly up to the 
steel tool boring spindles, being stopped at a point previ- 
ously selected by the trips. The feed is then automatic- 
ally engaged, arid after boring to the correct depth trips 
come into action and re-engage the quick traverse 
in the opposite direction up to the diamond-boring 
tools. After the completion of this cut, the table is 
returned by the quick traverse to the central loading 
position. The quick traverse motion is derived from 
a rack and pinion motion with worm reduction gear, 
The feed movement is effected by a reversible drop 
feed worm and coarse and fine feeds are provided, 
these being variable by the use of slip gears. The 
feed control and trip setting gear is seen to the left of 
the handwheel which is used for table movement 
when setting up. Lubrication, in the main, is provided 
by one-shot pumps. The cutting lubricant is supplied 
by the pump seen in Fig. 2, and driven by belt 
from the rapid traverse first-motion shaft. 
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** ENGINEERING’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated | 

in each case; where none is mentioned, the Specification is not | 

illustrated 

Where inventions are communicated from abroad, the Names, &c., | 
of the Communicators are given in italics. | 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of \s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed" is appended. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a@ Complete Speci fication, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts 


ELECTRICAL APPARATUS. 


428,885. R. C. Graseby, of New Malden. Syn-| 
chronous Motor. (5 Figs.) March 5, 1934.—The 
invention is an improvement in small single-phase self 
starting synchronous motors which are used in connection 
with time-switches and clocks. The stator has its 
poles 13 canted relatively to the body ; that is, the axis 
of any individual pole is not parallel with the axis of 
the stator, although the poles as a whole are arranged 
symmetrically and cylindrically round the axis of the 
stator. A convenient displacement of the axis of the 
stator teeth from parallelism with the stator axis is 
about 15 degrees. The rotor is a permanent disc magnet 21 
with symmetrically-spaced poles. It is mounted on its 
shaft that the plane of the at right 
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Figt 





Fig.2 








| cross-connection of the superheaters, variations in 


Fig. 3. 


(428 885) 





and rotor then 


The 


mounted so that the axis of the stator and the axis of the | 


angles to the shaft. stator are 
rotor, although fixed relatively to one another during 
action of the motor, are not parallel but are slightly 
inclined to one another as indicated in an exaggerated 
manner in Fig. 3. The stator may be pivoted on pivot 
pins 24, 26 so that its axis may be adjusted relatively to 
the axis of the rotor. The rotor will, when the stator is not 
magnetised, come to rest with most of its poles not 
exactly opposite a stator pole, the position being deter- 
mined by the resultant of the attraction between the 
magnetised rotor poles and the soft-iron stator poles 
When current is switched on to the stator, the stator 
poles become magnetised and the position of equilibrium 
is different and the rotor is pulled over to such position ; 
if its inertia is correct the rotor will start rotating. 
(Sealed. ) 


INTERNAL-COMBUSTION ENGINES. 


427,420. W. A. Whatmough, of Golders Green. 
Modifying the Flow of Gaseous Mixture. (8 Figs.) | 
October 24, 1933.—The invention concerns the modifying | 
automatically of the flow of gaseous mixture in the 
induction system of an internal-combustion engine. 
The main object is to modify such pulsating flow so as to 
improve the operation of the engine. The induction 
system for a four-cylinder internal-combustion engine 
has @ main induction pipe which supplies four sub- 
pipes 2, 3, 4, and 5, which, respectively, lead to the four | 
valves of four cylinders. Phe near end 6 of the induction 
pipe is connected to the far end by means of a control | 
cube 11 which provides a throughway for fluid between | 
the said ends. 
co-axial with the far end of the return induction pipe, 


The far end of the control tube 11 is 
and forms a reduced continuation thereto. The control 


through 


engine cycle, the pulsations in the main 


| outlet headers and elements 11, 


ENGINEERING. 


the tube 11. By reason of suction on the 
nozzle, there is a return flow induced in the tube 11 from 
the far end to the near end; the pulsations in this 
return flow synchronise with those in the intake 6, and 


| both vary with the valve operation and the pumping 


that the resultant 

ortion of the 
ow including 
Variation in control 


action of the engine cylinders, so 


return flow in the tube 11 follows at every 


those due to sudden valve closure. 


is effected in accordance with the total pulsation effects, 


4 
\ 


19 
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including those due to blow-back, produced in the 
induction system during the engine cycle. The general 
effect of the return flow in the control tube is to reduce 
pulsations in and so facilitate uni-directional flow in the 
main intake and thus to tend to obviate resonance and 
reversals which are detrimental to volumetric efficiency 
of the engine. The projecting end 12 is placed in the 
main intake of the induction system so that the dynamic 
effects acting on the control tube shall vary with, and be 
proportionate to, fluctuations in total flow through the 
main intake. (Sealed.) 


STEAM ENGINES, BOILERS, &c. 


424,357. The Superheater Company, Limited, 
of London, and E. A. Robinson, of London. Super- 
heater. (3 Figs.) October 24, 1933.—The invention is 
a superheating installation for a steam generator. An 





| object is to provide compensation for the effect on two 


superheaters arranged side by side across a boiler, and 
operating in parallel, of differences in firing across the 
boiler, in order to avoid differences between the tempera- 


| tures of the steam delivered by the respective super- 


heaters, and prevent excessive temperature in the 
secondary or final section of either superheater. The 
invention is shown as applied to the superheater of a 
water-tube boiler of the semi-vertical type. The installa- 
tion has two superheaters, each consisting of a primary 
section and a secondary section. The primary sections 


| have inlet headers, collecting headers and elements 5, 6, 


whilst the secondary sections have distributing headers, 
12. The superheater 
elements are distributed across the boiler. The collecting 
header of a primary superheater is connected to the 
distributing header of a secondary superheater at the 
opposite side of the boiler. By this arrangement of 
in 
as between the two sides of the boiler are com oe | 
for, so that uneven firing across the width of the boiler 
will not cause material difference in the temperature of 
the steam delivered by one secondary section, as com- 
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pared with that delivered by the 
13 is a steam and water drum, and 14 a water drum of 
the boiler. The installation includes pipes 15, 
feeding saturated steam from the boiler drum 13 to the 
headers and pipes 17, 
from the headers. 


notwithstanding variation in the load on the boiler, 
there is associated with each of the cross-over connectiona, 
a desuperheating apparatus 25, 26. Each desuperheater 
is of the non-contact type, and valves control the propor- 
tion of steam which flows through the desuperheater. 
One valve, 27 or 28, controls the direct path between 
the superheater sections and the other, valve 29 or 30, 
controls the path through the desuperheater. These 
valves are controlled by thermostats in the outlets 17, 18 
for superheated steam. The desuperheating apparatus 
is of known construction, and consists of a drum having 


other secondary section. | 
16, | 
18, conveying superheated steam | 


To maintain the temperature of the | 
steam delivered by the superheater installation constant, | 


|JuLy 24, 1936. 


| 

level, a circulating pipe 35 or 36 connects the water spa 

| of the desuperheater with the water space of the uppe: 
boiler drum 13. From the top of the desuperheater, « 
connection is provided for delivering steam generated in 
the desuperheater to the steam space of the upper drum 
13 of the boiler. Water will circulate from the drum 14 
through the desuperheaters, into the drum 13, the effect 
being that in the operation of the desuperheaters there i. 
continuous venga of water. (Sealed.) 


MINING, METALLURGY, &c. 

420,560. J. Watson, of Earsdon. Rotary Fur- 
mace. (2 Figs.) February 1, 1934.—The rotary or 
semi-rotary furnace is for melting metals. The furnace 
is of parabolic barrel form having a lining of uniform 
thickness. The ends are open and have opposite them 
and spaced from them flues 2, 3, in which are burners 
4,5. The burners have their axes in the same horizonta! 
plane as the axis of the furnace, but in plan, as shown, 
they are directed to opposite sides of the furnace sv 
that the two flames impinge at the middle of the opposite 
sides of the wall. The openings of the flues 2, 3 adjacent 
the furnace may be of circular cross-section or of inverted. 








(420,560) 


U cross-section, the diameter of the circle or the widt) 
of the U being such that the furnace opening is contained 
within such diameter or width so that the exhaust gases 
pass through without eddies being formed owing to ob 
structions. The exhaust gases are drawn off by induce 
draught to ensure a good atmosphere for combustion in 
the furnace. A space is left between the flues and the 
furnace for the supply of air to support combustion and 
for inspection purposes. 6 is a tapping spout mourted 
in the middle of the furnace at its largest diameter. 
The flames from the burners impinge on the sides of the 
furnace walls at about the middle, by which time com- 
bustion is complete, the burnt gases passing on and 
through the opposite ends of the furnace, taking paths 
indicated by the arrows. The middle portion of the 
furnace thus has the maximum heat concentrated on it, 
so that the metal which is deepest in the middle is 
subjected to conditions most favourable for quick and 
efficient heating. (Accepted-December 19, 1934.) 


431,647. Dorman Long and Company, Limited, 
of Middlesbrough, and J. S. Lewis, of Petersham. 
Treating Furnace Slag. (2 Figs.) January 9, 1934. 
The invention relates to the production of foamed slag 
and has for its object to provide improvements in the 
foaming of slag from blast furnaces. a is an inclined 
trough down which a stream of molten slag flows from 
a slag ladle carried on a truck. Adjacent to the trough a 
and beneath it is a valve-controlled water deliver) 
spout c connected to a water supply. The spout 
has a nozzle of approximately the same width as the 
trough a. Beneath the slag trough and the water spout 
and at some distance from them a rotating wheel or 
drum is arranged. At the periphery of the drum 
bars or projections d! are provided, and these are so 
arranged that the mixture of slag and water in a foaming 
condition falls in them. The wheel or drum has flanges 
and is driven continuously by belt or chain pulleys ¢' 
and e? from a power shaft, and underneath the whee! 


























e2 a 
| eR SN 
| sates Nw 
| i \ 
+ a 


4 





se eA 


— 
(431.647) 





or drum is provided a foamed slag sump A. The watet 
| spout c is so arranged relatively to the falling stream o! 
| molten slag from the inclined trough @ that the wate! 
strikes the under surface of the falling stream of slag 
Thus the process of foaming commences in the air and 
by operating the valve controlling the water supply 
l the correct proportion of water for effecting the best 





tube is provided at the intake 6 of the induction pipe | a lower portion constituting a bi-chambered header and | result can be readily obtained. Although the foaming 


with a projecting end 12, the free face of which is bevelled | 
to a chisel shape. This end 12 is adjustable by being 
rotatable in asocket 14, and also by being movable axially | 
so that its orificed face can be positioned as desired | 
between the periphery and the centre of the intake 6. | 
The dynamic effects of the pulsating flow of fluid in the | 
induction pipe upon the tube Il can be varied in close 
approximation to the pulsating flow by these adjustments. 
In addition, the tube 11 is provided with an adjustable 
valve for controlling the extent to which the dynamic 
effects of the flow of fluid in the pipe | are transmitted 





tube plate, inverted U-loop tubes being connected to the 
header portion of the desuperheater. One header 
chamber is connected to the portion of the cross-over 
leading from the primary superheater, and the other 
is connected to the portion leading to the secondary 
super heater. 
is supplied by a connection from the bottom boiler 
drum 14 and the desuperheater is disposed so that with 
the water level coincident with the water level in the 
top boiler drum 13, the U-shaped heat exchange tubes 
in the drum are submerged Below the normal water 


To the drum above the tube plate, water | 


commences in the air, the water will be carried with the 

| slag on to the drum and the foaming completed during 
| the passage of the stream to its place of deposit. The 
mass of foam, or stream of slag in admixture with water, 
| is delivered to the drum slightly to that side of the xs 
of rotation which is remote from the delivery side 0! 
the wheel. This not only has the advantage of giving 
a longer path of travel, but also permits any exces 
water to drain off the rear side of the wheel. A higli'y 
| porous “foamed slag” is thus produced continuously. 
(Sealed.) 
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DETERMINATION OF TURBINE 
DISC STRESSES. 


By S. J. E. Moyes, B.Sc. 


Tue following method of determining stresses 
in turbine discs is an extension of the one described 
in ENGINEERING, October 5, 1923, by G. Arrowsmith, 
yhich consists of considering comparatively small 
etions of a disc, step by step. The method 
described in this article is based primarily on the 
original “ step” method, but enables the working 
to be cut down to the consideration of profile change 
points, besides only having to make one complete 
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calculation for the disc, as against two and the 
possibility of three in the original “ step ’’ method. 

The original “ step ” method consists of treating 


each section as a disc having a form corresponding 
to 


zx 
where 
y dise thickness at any radius z, 
7 a constant for the disc, 
a index of the hyperbolic profile. 


By means of the fundamental equations for the 
radial and tangential stresses in a disc having the 


form y = <, Arrowsmith derived constants enabling 


4 solution for the tangential stress at the hub to be 
found, and hence the radial and tangential stresses 
in any part of the disc. 











Thus, the radial and tangential stresses, referring 
to Fig. 1, are :— 
Radial stress oy, at 2, 
= Aon + Bot — C K2,? 
Tangential stress ot, at 2, 
= Eon + Fos —GKza,? 
where, A, B, C, E, F and G are constants derived 
by Arrowsmith from the fundamental equations, 
depending upon 
a 


ad | 





and (2 
"1 


% 
4. TAPER DISC. 
Stress — 
FX2J 


.2. TAPER DISC. 


Coefficients of X=S 
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and assuming that between x,and 2p, ¥; 21% = Yo Xo*s | 
i.e., a hyperbolic profile between x, and 2, 
Oro = Radial stress at x, 


Oto = Tangential stress at x4. 
2 


K us, 
g 
where w = density of disc material, 


angular velocity of the disc, 
acceleration due to gravity. 


oo = 

g = 
Thus, the method used in an actual calculation 
for a disc is as follows, referring to Fig. 2 :—5 per 
cent., 10 per cent., or 20 per cent. radial increases 
on the previous radius are stepped up from 2, 
until z, is reached and the disc widths measured 
at each radius. 

Assuming at hub, radius x», the radial stress oy is 
zero, and a likely value for the tangential stress 
Ct, the radial and tangential stresses at 2z,, the 
disc neck can be found, since for any section the 
constants A, B, C, E, F and G can be found, as 
given by Arrowsmith. 

The external load carried by the disc for the 
assumed hub conditions is given by the equation 


External load = L 
Ys %3 


at 


L= 2mAr [ om — Kay? + ons (4% 








109 
where 
Ar = cross sectional area of the disc rim, 
ot; = tangential stress at neck rad. 23, 
Or; = radial stress at neck rad. 23, 
%, = rad. of C of G of the dise rim, 


v = Poisson's ratio. 


If the load calculated agrees with the actual 
external load on the disc, the assumed hub conditions 
are correct, but if no agreement occurs, a new 
tangential stress is assumed and a fresh calculation 
made, this procedure being continued until inter- 
polation can be made between two sufficiently near 
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(5383.F,) 6 “ENGINEERING” 
values of the calculated external load, a method 
which in most cases entails three sets of calcula- 
tions, with a possibility of more, should the hub 
tangential stress, or any stress in the disc, prove 
too high. 

The only inherent error in the method is the 
fact that between any two radii, a hyperbolic 
profile is assumed, instead of the actual disc 





profile. 

The following method is based entirely on Arrow- 
smith’s step method and uses the constants A, B, C, 
E, F and G, as deduced by Arrowsmith for various 


values of “ and a constant value of * = 1.2, é-<., 


all radial increases of the previous radius are 20 per 
cent. 

First consider a straight taper disc as in Fig. 3; 
and let any radius R! = (1-2)"2». 

Hence in accordance with the 20 per cent. radial 
increase, the previous radius R = (1-2)"~* a», 
Let y, and y,_, be the disc widths at these radii, and 
Tan 6 = Slope of taper. 

Thus for the radius R* under consideration :— 


_ Yn _ Yo — 2 tan O xgi(1-2)"-1 — 1} 
Yn Yo — 2 tan 8 xo(1-2)" al 1} 
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Dividing numerator and denominator by 2 tan 029 The fundamental equations are given in most/|in the) succeeding calculations. A curve for the 
Yo ani text books dealing with the subject. coefficients of K(x)? against £ is useful and has 
Tims,  sr'- 4 Radial stress or at radius z not the same limitations as the curve for coefficients 
a ” ete ons . Bo (3+ r)ww , of f ; 
"8 — {1-2 — 1} Ta 3 a |e | w w* 
2 tan @ x, - 89 (K =—“). 
Let Tangential stress oj at radius z g 
Yo | pv Sx. ttaged » As shown in Fig. 10, for a reasonable range of § 
o= Fian Io . a 59 ’ it is not steep, and any error, although multiplied 
b+ 1—(-2)—3 | where A’ and B’ are constants derived from|by succeeding calculations, is minimised by th 
P~bF1-(-2yp hub conditions, addition of larger quantities calculated from other 
. . a | v Poisson's ratio, curves. 
Thus, for any given value of 5, the values of w Density of disc material . . 
p for n = 1, 2, 3, 4,... can be deduced, and | w = Angular velocity of disc. cote procedure ' array = in an 
consequently for each radius corresponding to! ‘Thus, if the hub radius = we case is made clear in the exampk 
n 1,2,3,4... For example: fl 3 we 
If at radius R', nn 3, a iw ory Vw fe Dise for Curtis wheel, Fig. 11. 
: b+ 1— (1-27 1 ipo ey a Ly Speed 6,000 r.p.m. Nominal mean blade diameter = 
p for rad, R! b+ 1-03) B’ = a9 w w* x .-— - 22-0. 


Fig. 9. TAPER DISC. 
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Hence the values of A, B, C, E, F and G for the | ¢ ) 
various radii can be found. (soe a 20 a en +s All dimensions are in inches. 
If at 2, Radial stress = X ; Neck radius zg = 8-48 Width y; 0-625 
Tangential stress = Y | Thus, at any radius Radius 2’, = 5:89 Width y, = 1-080 
then at the Ist step, n l Radius 2’, = 2-84 Width y, = 3-5 
a - b a= Bx Hub radius z, = 2-625 Width y, = 35 
adius x ‘22, = ~>—— | : : = § r uppe or. 
sang hi oP“ b-02 the equations take the following form :— o os Site po rose 
_PaA sie | 1 = g 
A, B, C, E, F, G can be found from Arrowsmith’s| Radial stress or | Disc is of steel. 
figures. l 242 / D is ale 
6 : Li 5) we 164894 —— Constant K = —% 
Thus, at radius z 1-2 2% - B Sg | ei | g 
Radial stress ¢¢ = AX + BY C K (#* (3 e} | = 289-6 lb./in.‘. 
;x £4 ik 2 oT Vv ° . ° ° ae 
ao —s a = X + FY — GK (+) The neck radius x, is determined and is divided 
' “* b— 0-2 Tangential stress of by an integral power of 1-2 to give a radius as near 
Radinn @ = (1°S7'm p= CT (1-2) f (1 ettlese l—»y as possible to the commencement of the upper 
. =: + + w——2 424+ 2y-— —— . 
a a 2 B? 89 | taper from the eurved portion. 
Hence, values of A, B, C, E, F and G can be | ads p a 
found, and the radial and tangential stresses at | G+ np} : 8-48 
radius (1-2)? x, be found in precisely the same manner | radius x”, = 1-35 5-89. 
| 


Although a curve could be plotted for the coeffi- 


as before. by using the radial and tangential stresses|_ . i : - ee mr ‘ , 
: cients of f, it is advisable to calculate these, as the Radius 2”, is then divided by an integra] power of 


at the previous radius xz = 1-2 2». 
For example, if the values of A, B, C, E, F and G 


‘ _ pan TABLE or CALCULATIONS FOR INTERMEDIATE Potnts on TarER PORTIONS. 
for radius x = (1-2)* 2 are A,, B,, C,, E,, F,, G,, 

















respectively. Lower Taper — x’, to x’’s. K {2'o? = 2,335. 
| , 1-554. 
Then, for n 2, i.¢., at radius (1-2) 2, —— y —— ———s se a ry ie 
Radial stress of (A, A B, E) X + ( A, B + B,F)Y Radial Stress. Tangential Stress. 
(A, C +B, G+C,(1-27}K(@) |" : ae Dy Met Tay yi — a ed 
Tangential stress of X Y, K(2'y)*. Total. X;. Y,. K (2’,)? | Total 
(E, A + F, E) X + (E, B + F, F) Y Trl “— «=2-¢:,C~CSdr*‘ “;737;3 2:é« ee ee — Fn 
(E, C + F, G + G, (1-2)"} K (2? , 3-41 oon = wr 4.444 f 0 a oo | 18.324 
It will thus be seen that for any radius x E 1-037 0-31 0-572 1). non 0-3875 ‘at ae 
= (1-2)" x, the expressions take the general form . o-9 1,553 | 6,658 | 1,335 1p 6876 ity 580 561 js 2628" 
Radial stress ey = J X + P¥ — QR a). 3 sor {| nets 10,523 ‘2.791 i} aeor Hf ONS 1200 15,171 
Tangential stress of 8X+TY V K z,? . OO) SPURS CATES SER TITS ee ERTL EE UNrent Ceres MTrareiann wane _ 
the values of J, P, Q, 8, T and V depending upon ao Pi PEA TSP FREE miciiibla S:RFFOE. 1 PHT F wean 
the value of » whieh must be integral and the| ~ TENET tt hey TO gente ape wey! lineata ta aia 
value of b, denoting the shape of the disc. Upper Taper — 2", to2z,. K (x o = oe 
Curves, then, can be plotted of values of J, P, 4 _ SB Ee A gee Se ana ree 
Q, 8, T and V for values of n and b, and these are | Radial Stress. Panmential Stress, 
given in Figs. 4, 5, 6, 7, 8, 9. 
The calculations become very much simplified r \Sigen F- LY T ea ‘ " | Tot 
for a parallel-sided disc, and the fundamental equa- Xe Kore Aes om | Xs ¥e wathoals 
tions can be used instead of any approximate | ~~~) ba Til: ehelh-ll otc paced PE 5 TS. ca 
methods, although Arrowsmith’s step method | 1 7-07 a ane ©: a : os ;> 16,404 ; 4 _ 13 i : p= 4 16,149 
becomes absolutely correct fcr a parallel-sided disc. — oa td Tae Von - - imeem —__-|________|— ne 
As the parallel-sided portions of a turbine disc 2 8-48 1-4907 f — 15,9460 | 18,880 | 1-0924 f — 8,273 17 








occur always at the hub, the conditions at the | —-————-———-—————- 


hub can be stated, viz. : : ° . ‘ “ . 
curves are very steep for small values of 8 above | 1-2 such that the radius x’, arrived at is as near 


Radial stress is zero. }unity and any error which might easily arise in| possible to the join of the parallel-sided and curved 
Tangential stress is f (unknown). ‘the reading of such curves would be multiplied! portions of the disc and also that a straight line 
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(shown dotted) joining the widths y, and y, has 
the curved portion distributed evenly around it. 
The meaning of this will be explained later. 


Thus : 


5-89 
radius 29 = aa = 2:84 
x” 2-84 
Also —*% = ———_ = 1-081 = B. 
0 Te 2625 . B 


Parallel-sided portion—x, to x',: 


B =1-081. K (x)? = 6-89 K. 
At hub radius 2, 
Radial stress is zero. 
Tangential stress is f. 


At radius x’,: 
Radial stress or; 


f 1 ice 
Be 3(2 a z) — 0-09 K 2,7 

= 0-0722f/ — 0-6201 K = X,. 
Tangential stress of, 


I(, 44 

40+ %)- 
= 0-9278 f — 0-1722 K = Y,. 

Curved Portion—zx’, to x’’,.—This portion of the 

disc is treated as a straight taper between radii 


Fig. 12. CURTIS DISC STRESS CURVES. 


0-025 K 2,?. 











a? ap oF zy | Pio 
> ay A SPRL a i a 
F wy— Tangential Stress a, 

& a—_- 

3 

3! 

5 





Rad. x... Inches 


(5383.«) “ENGINEERING” 


r,and x”’s, hence the drawing of a mean line through 
the curve, referred to previously. 

This approximation can only be tested by actual 
calculation and the author has investigated a number 
of cases by this method and the original “step,” 
method, the final results differing by less than 
per cent., a margin which in the author’s opinion 
swell within the inherent error in both methods of 
trating each step as having a hyperbolic profile, 
This being so, b can be calculated for the curved 
portion as for a straight taper. 








te ee ee 
2tan 0,2, P4a2x28° °°" 
n= 4, K (2’»?? = 8-06 K, 
At radius x’’y : 
Radial stress = org :— f K 
Fig. 4. Coeff. of X, = (J) = 1-955 0-1411 — 1-2115 
o. & ‘is Y, = (P) 0-867 0-8042 0-1494 
» 6. H. K (z’,? = Q = 2-65 — 21-35 
0-9453 — 22-711 
== Xp. 
Tangential stress = Ot: :— f I 
Fig. 7. Coeff. of X, = S = 1-005  0-0726 — 0-6228 
a, & ~ Y, T = 0-8027 0-7450 — 0-1383 
9. i K (2’, = V 1-235 — 9-952 
0-8176 — 10-713 
= Ys 
Upper taper — x”, to 23: 
9. Xx 
b __92 —- = 3-59 x 1-080 — 1-044. 
2tan 0,2, 0-455 x 5-89 
n= 2, K (2”,)? = 34-67 K. 
At radius Xs: 
Radial stress — Ors :— f K 
Fig. 4. Coeff. of X, = J = 1-279 1-2095 — 29-035 
ot » Ye=P=0-355 0-2902— 3-804 
6 K (x9)? = Q = 0-64 — 22-19 
1-4997 — 55-029 
= Ors- 
Tangential stress = Cts — f K 
Fig. 


8-22 
9-182 


7. Coeff. of X, = S = 0-4925 0-4658 — 11-19 
8, »  Yg=T= 0-767 0-6266 — 
9. . K (24)? = V = 0-265 -- 
1-0924 — 28-592 

= ats. 





.*. At neck radius 73. 


Radial stress ors = 1-4997f — 15,940 
Tangential stress of, = 1-0924f— 8,273 
External load on dise = L = 352,425 lb. 

Area of disc head = Ay = 3-03 sq. in. 

Radius of C. of G. of disc head = 9-465 in. = 24. 


-»)] 


By previous formula ;— 


L=29 A¢| ot, — K (x, + or, (® * 





Ar 
v = Poisson's ratio = 0-3. 

which simplifies to :-— 
44,460 = ot, + 1-449 ors. 


Inserting in the values of ¢,., and oj, as calculated, 
gives :— 
75,833 = 3-265f. 
.-.f = Tangential stress at hub 
== 23,220 lb. per square inch. 
It now becomes fairly simple to calculate the 
stresses at intermediate points on the disc, 
On the parallel-sided portion, for any radius, 
the coefficients of f and K (z,)* can be found, and 
the stresses calculated accordingly. 


At radius x’, : 

Radial stress 0-0722 f — 0-6201 K 
1,497 lb. per square inch = X, 

Tangential stress = 0-+9278 f — 0-1722 K 
== 21,4901b. per square inch = Y, 

For intermediate points on the taper portions, 
a tabulated calculation, given in the opposite 
Table, facilitates the working, the coefficients of 
X, Y, and K (z,)* being read from the curves for 
the values of required to give the stress curves. 

The stresses can be plotted against the corres- 
ponding radii and the stress curves drawn, as shown 
in Fig. 12. The dotted line curves correspond 
to the stress evaluation by the original “step” 
method. It will be seen that the curves by both 
methods are practically identical, the greatest 
difference being on the curved portion, where the 
actual stress distribution is of no great importance. 

Other advantages of the method are thus appa- 
rent :— 

(1) The facilizy of calculation for a new profile 
should the stresses prove too high in the original 
disc, and one single calculation starting from the 
change point of the profile, being only necessary. 

(2) The reduction in the possibility of error, as, 
in the computation of the hub tangential stress, 
the stresses are calculated at profile change points 
only, and any error in the first calculation is only 
multiplied by the number of succeeding profile 
change points. 

(3) No interpolation is required. In the original 
method, interpolation was generally necessary to 
obtain the radial and tangential stresses at the 
neck radius, as the latter was rarely a multiple 
(either 1-2, 1-1 or 1-05) of the preceding radius. 

In conclusion, the author wishes to thank Messrs. 
The English Electric Company, Limited, for per- 
mission to make use of a number of actual turbine 
disc calculations by which to test the method 
described in the foregoing article. 
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WORKSHOP ORGANISATION AND 
MANAGEMENT 


IX.—Factrory EQuiPMENT. 


Tue concluding article in this series has been 
compiled since the death of the late Mr. E. T. 
Elbourne, being based largely on notes he had 
already prepared, supplemented by Mr. J. Fearn, 
general manager of Messrs. Westland Aircraft, 
Limited. As will be seen from its title, the article 
is concerned with the equipment of factories and 
forms a sequel to the preceding article published in 
ENGINEERING, April 19, 1935, (page 406), which 
dealt with the lay-out of shops. The subject of the 
present article divides itself naturally into two parts 
namely : (1) Factory Services, e.g., lighting, ventila- 
tion, &c. (2) Machine Tools, &c. 

Part I.—Facrory SERVICES. 

Lighting. (a) Daylight,—The advantages of good 
natural illumination should not require argument. 
The most obvious of these is cheapness, but the 
effect on the worker is not to be ignored. While 
natural daylight is cheap, the assumption. that it 
costs nothing is wrong. Windows cost money to 
instal and keep clean, while building proportions, 








especially of multi-storey buildings, are governed 
in a large measure by the requirements for natural 
illumination. 

There are methods of improving lighting in those 
cases where conditions are bad, e.g., in multi-storey 
buildings of abnormally great width in proportion 
to height from floor to top of windows, or where 
there is an abnormally narrow space between blocks 
of buildings. The normal maximum width of build- 
ings is under five times the height from floor to top 
of window. The width between blocks should be 
great enough to allow a ray of light passing the top 
edge of the roof of one building to penetrate well 
into the interior of the ground floor of the opposite 
building, and this condition will usually be met 
by making the width of open space between build- 
ings not less than the building height. In badly- 
lighted buildings, additional light may be reflected 
into the interior, either by outside reflection or by 
specially-ribbed glass. Both methods are effective 
if the reflecting surfaces are kept clean. Window 
cleaning is commonly neglected, especially with 
roof lights, A glass roof occasionally requires 
inside cleaning as well as outside. 

In these days, it is improbable that the error will 
be made of having windows too small, since modern 
constructional methods and fashions favour wide 
windows reaching up to the underside of roof 
beams ; on the other hand, it may be advisable to 
provide means, by shades or otherwise, to cut off 
the direct glare of sunshine from workers, and also, 
especially with roof lights in summer, to adopt 
some means of reducing heat transmission by paint- 
ing the glass with one of the special paints which 
are available for this purpose. 

(6) Artificial Light.—The usual present-day source 
of artificial light is electricity, and the advantages 
presented by this, except in a few exceptional 
cases, justify the choice. Even when gas or some 
other illuminant may be cheaper in terms of direct 
cost per candle power, electricity may be preferred 
on account of freedom from atmospheric pollution. 

For ordinary works and office installation, 
incandescent lamps are current practice, but for 
large and very lofty shops, are lamps or vapour 
lamps still have their uses. High efficiency incan- 
descent lamps of large size are now made, and the 
use of them for lighting large areas by single points 
isin favour, Light points may be arranged to give 
either general illumination, special working-point 
illumination, or a combination of these two. Uniform 
general illumination is the most desirable when the 
nature of the work permits it, and when the illumina- 
tion is really general, i.e., there are not wide varia- 
tions or cast shadows. Variation in illumination as 
between a work room and passage is permissible 
and advisable in the interests of economy.  Illu- 
mination specialists are aware of the amount of 
light required under various conditions, and a large 
amount of research work has been done on this 
subject. 

Individual work-point lights without any general 
illumination are often a direct cause of accidents, 
since with such an arrangement it is almost impos- 
sible to avoid pools of darkness and strong cast 
shadows. 

It is, however, very difficult always to arrange 
adequate general lighting, especially in the case of 
such machines as large presses, It is therefore 
advisable to make provision for individual as well as 
general lighting. 

There are many possible variations in methods of 
distribution of electricity for light, both in arrange- 
ment and detail, such as spacing of points, types of 
lamp shades and reflectors. Efficient illumination 
is greatly affected by the choice of suitable reflectors, 
and this is by no means only a matter of first cost, 
but also of the selection of suitable shades in com- 
bination with the spacing and height above the 
working plane of the lamps. 

Switching points and grouping of lights on switches 
is a matter requiring special attention in those cases 
where at times only portions of the shop need be 
illuminated. A possible error is the arrangement of 
lights in rooms at right angles to that really required, 
é.g., in @ room in which machines or benches are to 
be used. 

Illumination is now a highly-developed science 
in which the services of a specialist are justified. 
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Ventilation.—The provision of reasonably pure air 
at a comfortable temperature and humidity is an 
important factor to the well-being of workers. 
It is also of importance that the atmosphere shall 
not be too stagnant, even if it is otherwise satis- 
factory. The need for purity and warmth is well 
known, but humidity and air-movement are also 
important. Without going into detail, it may be 
sufficient to point out that unless the moisture 
content of the atmosphere increases with the tem- 
perature there will be a feeling of dryness, and 
conversely with a drop in temperature a feeling of 
dampness. Ordinarily in this country we are glad 
in cold weather to have interior atmospheres drier 
than the external, but with some types of combined 
ventilating and warming apparatus means of 
increasing atmospheric humidity are desirable and 
fortunately are easy to provide. There are also 
instances in which a careful control of atmospheric 
temperature and humidity are of great importance 
to production operations. 

The matter of air movement as a contribution to 
human well-being is even less well recognised, 
although everyone is aware of the drowsy feeling 
which can be experienced in a room in which the 
air, even though cold, is perfectly still. Some air 
movement is required to carry away the evaporation 
from the skin, and while this is often provided by 
the movement of the worker or of machines, there 
are many cases of sedentary work, especially clerical 
and assembly operations, with which some artificial 
air-movement is desirable. Draughts are to be 
avoided, especially by sedentary workers, and it 
will be found that workers of this class will prefer 
a static unpleasant atmosphere to draughts. 

The cheapest and simplest form of ventilation is, 
in multi-storey buildings, natural where it can be 
arranged, and, especially in shops where there is 
machinery in action, can be satisfactory, if carefully 
arranged, provided the workers are not crowded. 

Single-storey buildings, especially of large dimen- 
sions, divided by high partitions, are liable to have 
dead areas which can be dealt with only by artificial 
ventilation. The usual method is to supply warmed 
air through ducts, the ducts being overhead, some- 
times with downcomers to distribute air near to the 
ground. Theoretically, perhaps, overhead distribu- 
tion is wrong, but it works satisfactorily in practice, 
possibly because there is less danger of draughts 
being felt by the workers, while there is certainly 
less opportunity for workers to tamper with the 
installation. 

There are many variations in design of such 
apparatus, from installations consisting of a fan 
with heaters and humidifiers supplying ducts over 
large areas, to small fans inserted in the roof at 
intervals, either with or without heaters. Large 
units are an advantage when humidification is 
applied and when accurate control over a large 
area is desirable. Small units allow for varying 
conditions, including the wishes and feelings of 
individual operatives. 

Heating.—Something has been said on this 
subject in the preceding section. When heating 
is not combined with ventilation, the alternative is 
to heat by means of radiation. The radiating 
surface may be provided along walls or under the 
floor, or by means of radiators standing on the 
floor. The heating medium may be high- or low- 
pressure steam or hot water. 

For large, lofty buildings, heating in combination 
with ventilation is the most satisfactory method, 
although even here a certain amount of direct 
heating may be an advantage in such cases as 
workers in groups at machine tools. For small 
installations hot water is the usual medium, but 
for large multi-storey buildings there is much in 
favour of low-pressure steam. High-pressure steam 
is often used because it is employed for other pur- 
poses, but the high temperature of the steam is 
objectionable, since it causes disassociation of dust, 
and so creates an unpleasant odour. In the case of 
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There are several types of boilers for heating 
purposes. For small installations, cast-iron sec- 
tional boilers are usual, and these may be coke-, oil- 
or gas-fired. For large installations, the sectional 
type of boiler has lost favour in recent years, the 
steel shell type being more used. 

Power Supplies.—Electricity from public supply 
provides the most convenient power service, and 
when such a supply is available at a reasonable 
price and free from too onerous conditions, it may 
be taken for granted that it is the best source, 
whether the works be large or small. Even under 
unusual conditions, as, for example, a uniform and 
continuous demand, it will be found that a public 
supply may be the best since special terms may be 
obtainable. It is not wise, however, to enter into 
a contract for public supply without a careful study 
of the several scales usually available and the 
conditions attaching to each. One attractive 
scale is that under which there is a maximum 
demand and a minimum guaranteed rate of con- 
sumption. If business is estimated on too optimistic 
a scale, it may prove costly so far as electricity is 
concerned, 

An alternative to public electricity is provided by 
local plants, the power being transmitted either 
directly or after transformation into electrical 
energy. For small compact works, even to-day, 
there is something to be said for the direct mech- 
anical drive by shaft and belt or rope, but imme- 
diately works attain to any size, either a number of 
engines are required, or electricity becomes a 
desirable medium. The usual sources of energy 
are either gas or oil internal-combustion engines, 
and either will make a good showing unless the 
public electricity supply is offered on very reason- 
able terms. Steam is now not usually installed, 
except where large supplies of low-pressure steam 
for heating or other purposes are required, when 
the exhaust supplies from non-condensing engines 
(or turbines) is worth consideration. Oil engines 
will more probably be of Diesel type than light- 
oil engines, while gas engines will take gas from 
public supply, since gas producers (unless clean gas 
is used for other purposes) will not compete with 
heavy-oil engines. It will be understood that 
special cases, such as coke-oven gas, &c., are not 
under consideration. 

The distribution of power in the shops by electric 
motors is so very convenient that it justifies (if 
necessary) a somewhat higher power cost. When 
practicable, individual motor drives are preferable, 
as overhead gearing may then be eliminated. In 
the case of batches of similar or complementary 
machines, all of which will be working at the same 
time, there may be capital economy in group driving. 

The standardisation of motors and transmission 
gear is a matter worth more attention than it 
usually receives. Quick repairs and service are 
very essential in manufacturing operations. This is 
best achieved by rapidly changing damaged units 
and dealing with repairs at leisure, and this course 
can be met only by extensive standardisation of 
motors, shafts, &c. It also postulates the adoption 
of relatively small units, which is desirable on other 
grounds, 


Part II.—Macuine Toots anp TRANSPORT. 


Machine Tools.—Machine tools are the real 
foundation of industrial production of all kinds, 
for they are the requisite means for manufacturing 
all the machinery used in industry. They are also 
used directly in the production of usable articles 
when these are of an engineering character, e¢.g., 
locomotives. Thus niachine tools may be used 
either for direct products or for the manufacture of 
tools and machines which in turn will be used for 
the manufacture of usable products. 

The function of a machine tool is to alter the 
shape of material either by removing some of the 
substance or by deforming the shape of an existing 
body ; whatever is done must be in accordance 


multi-storey buildings mains may be carried along | with some predetermined plan. The action of the 
the top floor for steam and then drop down alternate | machine tool may be entirely hand controlled, 


columns to radiators, terminating in floor trenches, 
thus providing a self-draining system. With hot 


water there is not quite the same need to avoid 
dips as the water must be forced by pumping 
through a long system. 


entirely automatic, or of some intermediate kind. 
The method of functioning is for the object to be 
placed in some definite position in the machine 
tool, the object being sometimes held rigidly in a 


| chuck or jig, at other times merely located by hand 
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against stops. Movement is then necessary of 
cutting or deforming tools (also held in some part 
of the machine) relatively to the work i.e., the 
work may move and the tool be stationary, or 
vice versa, or both may move as in hobbing. In 
actual practice, a machine tool may operate on one 
or more pieces of work simultaneously, and may be 
performing more than one operation on each piece, 
In this description of a machine tool and its func. 
tions, care has been taken, with a definite purpose, 
to use the most general terms. Every reader will 
be familiar with at least the more important 
categories of machine tools and their ordinary 
uses, but a careful study of machines in the general 
way and of work to be done may be found a stimu. 
lant in evolving fresh lines for the attack of produc. 
tion problems. 

There are very great variations in detail in 
machines of a given type, according to the specific 
use to be made of the machine. It will be found 
that the general-purpose machine, suitable for the 
tool room or for making other machines, will be of 
wider range, use simpler tools, and require more 
hand manipulation than the make intended for 
large-scale production. It does not follow that the 
one type will be made with a greater or less degree 
of accuracy than the other. The degree of accuracy 
in a machine tool is governed to some extent by 
the commercial consideration of price, although 
recent years have seen a tendency for improvement 
and uniformity in accuracy. Accuracy in construe. 
tion of a machine is essential for accurate production 
work, but is not in itself a guarantee of accurate 
production. Rigidity of the several parts of the 
machine is of equal importance, so that there will 
not be variation of alignment, nor friction set up 
by the deflection of parts of the machine. Rigidity 
is partly a matter of design, but in many cases 
mass, to give inertia, is also important. 

The means of holding work and tools are very 
varied, and auxiliary equipment in the way of jigs, 
fixtures and tool holders has a great bearing on 
efficient production ; incidentally they are liable 
to lead to heavy recurring expenditure. It is there- 
fore essential for economy in production, to employ 
capable staff on the design of the tooling and aux- 
iliary equipment. The design of the product should 
not be regarded as final until production equipment 
is settled, and, indeed, it is well worth while for 
the jig and tool staff to be brought into consultation 
on product design at an early stage. 

Lifting and Transporting Equipment.—Lifting is 
a form of transport, or is incidental to transport. 
As a form it has to be considered, in multi-storey 
buildings, and when buildings are at different 
levels. The problem of lifting provides an argument 
against multi-storey buildings, and it may be 
accepted that any lift is equivalent to a very great 
length of horizontal traverse. Once in a lift, 
there is little difference in cost between a short or 
great elevation, since cost of current and time 
occupied in lifting are only a fraction of the total. 
With large-scale production it is sometimes possible 
to use continuous lifts of the conveyor type, very 
similar to those used for horizontal traverse. In 
such a case, the objections to vertical traverse 
vanish. As an equivalent an incline may be used. 

Internal transport is effected by a wide variety 
of methods, and it is by no means a fact that the 
more elaborate methods are always economically 
justifiable. When the volume of work per operator 
is small, and when work can be passed direct from 
operation to operation, hand transport—perhaps 
with suitable containers—may easily be the best. 
With high rates of output, conveyors may be 
justified. The conveyor is to be regarded not 
only as a means of transport, but also as a method 
of regulating rate of output, for which purpose It 
is of high value. This value, however, is to 
attained only when the provision of the conveyor 
itself is backed by a carefully thought out and, 
indeed, elaborate organisation for the continuous 
supply of parts at one end, and disposal of product 
at the other. 

In between hand and conveyor transport there 
a very wide field. The conveyor, as a means of 
simple transport, is not a success in many cases, 
because there must be a person to load, and— 
generally—someone to unload, with perhaps other 
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) reason it is advisable, in the interests of economy, 
) to consider all these questions at an early stage of 
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persons bringing parts at one end and taking away 
at the other. A vehicle of some kind, such as a 
hand truck, electric or petrol truck, can collect, 
transport, and deliver goods to one specific place, 
or from and to a number of places, if suitable 
arrangements have been made. Mechanically- 
propelled vehicles may be used with trailers, and 
vhere production is on a large scale, a vehicle may, 
in fact, be kept in continual use really as a loco- 
notive hauling trailers, the latter being kept at 
suitable points. The trailers, owing to their 
cheapness, do not require rapid loading and unload- 


ing. 

Objects too heavy for man-handling require the 
service of cranes, usually of the overhead type, 
although jib cranes on tractors are increasing in 
favour. The method used in motor-car assembly, 
of rolling the load on wheels, should not be over- 
looked. 

In conclusion, it may be emphasised that the 
means of transport, stores or stock control system, 
methods of production and the administration are, 
or ought to be, all so closely interwoven that no 
one item should be considered without taking into 
account its bearings on the others. For this 


the planning of works and administration. 
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Kinfihrung in die Theorie der Stromrichter. By A. 
GuseR and K. MO.ier-Ltseckx. Erster Band— 
Elektrotechnische Gru: . By K. Mtvier-Lo0seck. 
Berlin: J. Springer. [Price outside Germany, 23-62 
marks. } 

Tis introduction to the theory of rectifiers is in 

two parts: the present, on the electro-technical 

principles by Herr Miiller-Liibeck, and one still to 
come, on the physical principles, by Dr. A. Glaser. 
Both authors are associated with rectifiers by their 
work with the Allgemeine Elektricitits Gesellschaft. 
At the outset it may be said that it would be hard 
to find any treatise more authoritative or compre- 
hensive than the present, and there is no doubt 
that it will be immediately and readily acknow- 
ledged as such by all concerned with the intensive 
study of the action of rectifiers. As a foundation, 
the author deals with uncontrolled single- and two- 
phase rectifiers with all forms of load. The prin- 
ciples thus established are applied to the polyphase 
rectifier with its multifarious connections and 
accessories, and to the controlled rectifier and 
inverted rectifier. The ephemeral literature de- 
voted to this subject is immense, the output having 
been particularly prolific since the advent of grid 
control some ten years ago. Naturally many of the 
developments are still in the experimental stage, 
especially those with reference to change of fre- 
quency and number of phases, while much of the 
theory is still incomplete ; nevertheless it is good 
to have this authoritative sifting, and to have 
at our disposal in text-book form those parts that 
have withstood, at least in the main, the fire of 
criticism. 

To those acquainted with the subject there is no 
need to emphasise the difficulty of treating some of 


the complicated circuits in a simple manner, and 
the reader will appreciate the authors’ efforts to 
avoid unduly involved mathematics. Fortunately 
the common and more useful cases are not so difficult 
to follow. The introduction of the grid brings 
complications, especially when converting from 


direct to alternating current. The sections on the 
latest developments, involving change of frequency 
and number of phases, are mainly descriptive. 

The book is admirably got up, as is usual with 
Messrs. Springer’s technical publications, while the 
diagrams are particularly clear. 





Elementary Structural Problems in Steel and Timber. By 
C. R. Young. Seeond edition. London: Chapman 
and Hall, Limited. [Price 20s. net.] 

TuIs textbook was originally published in 1929, 

and subsequently reviewed in our columns.* It 

has now been thoroughly revised and enlarged, and 
it will be of interest to note the character and extent 





of the modifications incorporated in the second 
edition. Before discussing the revision, the main 
features of the work may be summarised briefly 
for the benefit of those who are not acquainted with 
it aud who may be unaware of the authority with 
which the author writes on the subject of structural 
design, both in view of his original contributions to 
the scientific investigation of important engineering 
problems and in his capacity as professor of civil 
engineering in the University of Toronto. The 
arrangement of the book is simple and direct, and 
indeed it might almost be classified as a catechism. 
In addition to the problems worked out in detail, 
which form the main part of the text, over 200 
problems are included as exercises for the student, 
and numerical answers are given in an appendix. 
The greater part of the work, comprising some 250 
pages, is devoted to the detailing of simple units of 
construction in steel, and designs are also worked 
out for a light roof truss and for a highway bridge 
of 60-ft. span. The remaining 50 pages are given 
to design in timber, and this is an important and 
valuable part of the book, especially as there are 
few textbooks which discuss this material, although 
it is still largely used for false-work and temporary 
construction. 

In the preparation of this second edition the 
author has had the advantage of his experience in 
the use of the book for teaching purposes, and it is 
satisfactory to note that he has omitted reference 
to “details that are becoming obsolete” and 
‘“‘ problems which experience has shown to be too 
advanced for elementary classes.” If, as so often 
happens, the revision of a textbook is made simply 
by the accretion of new material, the later editions 
come to contain much that is only of antiquarian 
interest, and the student finds it difficult to discover 
and concentrate on the essential paragraphs. 

In this case the necessary attention has been 
given to expurgation, and the author is equally 
successful in the additions which he has made. 
These include the introduction of welded connec- 
tions, a chapter on the statical effects of moving 
loads, and several more designs which have been 
carefully incorporated with the original text; for 
example, the welded details are introduced in the 
several chapters with which they are most logically 
associated, and are not just tacked on at the end. 

This is essentially a textbook for the technical 
school or college student who requires to master the 
elements of practical detailing in steel and timber, 
possibly for the purpose of a qualifying examina- 
tion, and in any case for his assistance in subsequent 
practice as a structural draughtsman. 

It must, however, be pointed out that the book is 
prinved and published in the United States, which 
would in no way limit its usefulness if it were an 
advanced treatise dealing with the development 
of scientific principles ; but in this case the result 
is that it will be found to be of the most value to 
the student who is going to use American specifica- 
tions, American rolled sections, and kips. This is 
not to say that its interest is purely local, for it is 
written in good English and readers trained to its 
use would not find any great difficulty in accom- 
modating themselves to British practice ; but in 
view of the undoubted divergence between British 
and American rules and standards, and having 
regard to its elementary character and limited 
scope, the book might well be published in London 
at a lower price. 


Transports Pneumatiques ; Leur Calcul, Leur Con- 
By A. LAMBRETTE. 


Les 
struction, Leur Fonctionnement. 
Paris: Dunod. [Price 38 fr.] 

THe use of air as a transporting medium may be 

presumed to have originated in the winnowing of 

grain, but in spite of the respectable antiquity thus 
indicated, it is probably correct to claim, as do the 
publishers of this work, that it is the first attempt 
to produce a textbook covering all branches of the 
subject. Most of the subdivisions have been 
treated to some extent, but principally by means of 
articles in the technical Press, of which M. Lambrette 
himself has contributed a number to La Technique 

Moderne. The manner of treatment adopted in the 

book suggests that some of this material has been 

incorporated with comparatively little alteration, 
the style being descriptive rather than detailed, and 





* ENGINEERING, vol. exxix, page 452 (1930). 


the mathematics of design, although placed first. in 








at the end and discussed only in general terms. 

The greater part of the work is divided into three 
sections, dealing respectively with the transport of 
materials in bulk, in single units, and in containers 
such as are used in pneumatic tubes ; together with 
such ancillary apparatus as filters, separators, 
blowers, driers, and sieves. Most of these com- 
ponents are of standard types, and in themselves 
would call for little comment. The particularly 
useful feature in M. Lambrette’s method, however, 
is his consideration of the various materials handled 
in the different forms of apparatus, classified accord- 
to density, and ranging from sand and grain to 
textile wastes and feathers. Values experimentally 
derived for the air pressures and the corresponding 
velocities required to maintain horizontal and 
vertical movement of different materials are given 
in the text, and are collected in tabular form in the 
section devoted to design, together with data 
regarding the pressure losses due to cyclones, bends, 
branch pieces and diffusers. In a separate table 
are given the coefficients of friction for a selection of 
these materials, both when at rest and when in 
motion. These exhibit some unexpected peculi- 
arities. For example, the friction of shavings and 
paper is the same in the static condition as when 
in motion, as might be anticipated with materials 
in which the area is great in proportion to the 
weight ; but feathers, to which the same applies, 
show a reduction from 0-23 to 0-16 when motion is 
established. Sand, emery, and Brazil nuts coincide 
exactly in both conditions, the relative values being 
0-30 and 0-23 when at rest and in motion. The 
friction of wheat in motion is halved, being reduced 
from 0-16 to 0-08. 

The more familiar applications of pneumatic 
conveyance, in connection with pulverised fuel, ash, 
cement, and the extraction of dust arising from 
manufacturing processes, are discussed in their turn, 
although little is added to the common knowledge 
of these branches. The value of M. Lambrette’s 
summary lies rather in the attention given to the 
less widely known uses of air transportation, and the 
implied possibility that its advantages may be worth 
exploration in other fields, generally assumed to be 
the province of mechanical handling plant. 





Finishing Metal Products. By H. R. Stmonps. London : 
McGraw-Hill Publishing Co. Ltd. [Price 2ls. net.] 
THERE have been few more remarkable developments 
in the metal industry than the adoption of a great 
variety of finishes for articles in everyday use, for 
tools, instruments, &c. The craze for chromium, 
plating has engendered an importance for that metal 
never dreamt of by the chemist of a few decades ago ; 
and there is no doubt that smaller firms engaged in 
chromium plating as part of their routine have often 
been at a loss for information when problems have 
arisen and no technologist has been available. The 
volume under review seeks to survey within a short 
compass all those processes designed to “ finish ” 
metal surfaces. from cleaning and descaling to plat- 
ing, enamelling, lacquering, or galvanising. With 
but 300 pages in which to accomplish this range, it 
is obvious that the book cannot be claimed as in- 
tended for the expert. The volume is based on a 
series of articles written by the author for The Iron 
Age, under the title, ““ How Attractive Finish Helps 

Metal Products Sales.” 

The latter title, especially the word “ Sales,” 
indicates a main theme of the book. The author is 
general manager of the Metal Products Exhibits, 
Inc., of New York, and there is no doubt that 
the sales rather than the technical staff of firms 
will benefit most from the book. The author claims 
that in the cutlery trade as much as 50 per cent. of 
total production costs is absorbed in polishing and 
plating, to such an extent has finish affected com- 
mercial success. From the start the book launches 
into a discussion of the sales value of finishes, 4 
discussion couched in terms of millions of dollars, 
Under the heading, “ Problem of Selection” the 
question of which finish to adopt is treated, and the 
importance of colour dealt with. Then follows a 
section of seven chapters on the preparation of 
metals for finishing, on cleaning, pickling, and 
abrasive cleaning. The reason for including cleaning 
operations and dealing with types of dirt and grease, 
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Fig.10. SECTION AT FRAME 70 
(LOOKING FORWARD) PORT SIDE 








| | Fig. tt. 


TURBINES AND GEARING IN ERECTING SHOP. 


SECTION AT.FRAME 80 (LOOKING AFT) 
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are each designed to run at 2,363 r.p.m. and the low- 
pressure turbine at 1,690 r.p.m. The gear ratio is 
such that with these turbine speeds, the propeller 
shaft runs at 125 r.p.m., the turbines then developing 
0,000 s.h.p. The total shaft horse-power developed 
on trial by the two sets of turbines is 22,500 at 130 
r.p.m., and the power developed by the astern turbines 
18 about 70 per cent. of the ahead power. The main 
condensers are of the Weir regenerative type suspended 
from the kk )w-pressure turbine casings, as shown in Fig. 2, 
Plate \ Il. spring supports being fitted to relieve 
the load on the turbines. The total cooling surface of 
the condensers is 23,000 sq. ft., and they are capable of 
maintaining a vacuum of 284 in. of mercury with the 
barometer at 30 in., and a sea temperature of 70 deg. F. 

With regard to the materials used in the construction 









of the main turbines, it may be mentioned that the 
nozzle vanes and blades of the impulse sections are 
of special stainless steel supplied by Messrs. Firth- 
Vickers, and that the steel forgings for the main 
gearing, turbine rotors and propeller shafting were 
made by Messrs. The English Steel Corporation. The 
gearing used is of the double-helical, single-reduction 
type of the well-known Vickers-Bostock and Bramley 
enveloping-tooth form. The gear wheels consist of cast- 
iron centres with forged-steel rings shrunk on ; no central 
bearings are used on the pinion shafts, which are of 
nickel] steel. Forced lubrication is supplied to the 
shaft bearings of both turbines and gearing, and the 
thrust blocks, which are of the Michell type, are 





placed close up to the gearing, as will be clear on 
reference to Figs. 2 and 3, Plate VII. Fig. 10, above, 





shows the after end of the gear case and from this the 
arrangement of the turning gear, which is electrically- 
operated, can be followed. The turning gear is also 
clearly shown in the foreground of Fig. 9, above. 
A plan and elevation of the after end of the propeller 
shafting, showing the stern tubes in position, are 
given in Figs. 13 and 14, on page 116. Four-bladed 
propellers of manganese bronze, having the blades 
cast solid with the boss, are employed. They are 
17 ft. 6 in. in diameter, as shown in Fig. 15, whieh 
illustrates the general arrangement of the shaft bracket, 
of which a section is given in Fig. 16. 

The steam supply to the turbines passes through 
emergency valves at the engine-room bulkhead and 
these valves can, if necessary, be closed instantly by 
hand. They operate automatically if the lubricating 
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Fig.16. SHAFT BRACKET 
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Steam is supplied by six Yarrow boilers arranged a 


shown in the elevation, plan and half transverse 
section of the boiler room given in Figs. 4, 
respectively, on Plate VII. 
five-drum, 
Howden-Ljungstré6m 
pressure at the safety valves is 
and the steam temperature 725 deg. F. 
steam and water drums of the boilers are of seamle 
steel and were manufactured by Messrs. 
The aggregate heatin 


Steel Corporation. 
and the total superheater | temperature 


all six boilers is 34,800 sq. ft., 
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Becape “ENGINEERING” are provided, as shown in Fig. 4, Plate VII, one of 
which acts as a stand-by. Each unit comprises two 
| electrically-driven pumps and one heater. For harbour 
use, a unit having one pump and a heater has been 
installed. There are two electrically-driven oil-fuel 
transfer pumps of the two-throw type, also shown in 
Fig. 4, each of which is capable of delivering 85 tons 

per hour against a head of 70 ft. 

Referring to the auxiliary machinery, we may first 
mention the electric-generating plant, which consists of 
three turbo-generators located in an auxiliary engine- 
room forward of the main engine room as shown in Figs. 
2 and 3, Plate VII. The sets, which were supplied by 
Messrs. The British Thomson-Houston Company, 
Limited, are each of 450-kW capacity and generate 
direct current at 220 volts. Each set is provided with 
a self-contained condensing plant designed to give 4 
vacuum of 28} in. of mercury with sea water at 
70 deg. F. A Diesel-engine driven generator, ith a 
capacity of 84 kW at 220 volts, is also provided for 
emergency use, 


1old being employed and the 


by means of six double-inlet 
s | electrically-driven fans. The arrangement of these fans 
and the air heaters can be followed from Figs. 4, 5 and 6, 
lon Plate VII, and four of them are shown in the part 
Figs. 4 and 6 also show the arrangement 
induced-draught fans, 
hot gases from the boilers through the 
air heaters, and discharge them into the funnel ; 4 plan 
six induced-draught fans is given in 
Plate VII. Soot-blowing arrangements are 
h | provided for both boilers and air heaters. “ Mono” 


e | plan, Fig. 8. 


indicators of the thermocouple type, 
Messrs. Negretti and Zambra, are used for 
For service at sea, two oil-fuel units 
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Messrs. Weir’s improved closed-feed system is 
used for both the main and auxiliary feed circults, 
and both the main and auxiliary extraction pumps 
are electrically driven. The main extraction pumps, 
shown in Fig. 3, Plate VII, draw the condensate from 
the condensers and deliver it through three-stage air 
ejectors and a drain cooler to the main feed-pump 
suction. These pumps, of which there are two, are 
of Messrs. Weir’s steam-turbine driven type. and are 
each capable of delivering 250,000 Ib. per hour through 
the low-pressure, intermediate pressure and high- 
pressure heaters, best shown in Fig. 12, on page 116, 
to the feed regulators on the boilers. The feed is 
heated to 330 deg. F. by the auxiliary exhaust and 
also by steam bled from the main turbines. The four 
main circulating pumps, shown in the plan, Fig. 3, 
Plate VII, are of the Drysdale upright centrifugal type, 
and are electrically-driven. Each of these pumps is 
capable of delivering 6,000 gallons per minute against 
a head of 25 ft., and an auxiliary circulating pump of 
the same type, also shown in Fig. 3, has a capacity of 
2,000 gallons per minute against 35 ft. head. For 
supplying distilled water for the boilers, an evaporating 
plant is provided, comprising two Weir high-pressure 
evaporators and two distillers, each capable of supplying 
50 tons per day, and one low-pressure evaporator, with a 
capacity of 70 tons per day using bled steam, the vapour 
being supplied to the low-pressure feed heater. In 
addition, a fresh-water distilling plant is installed for 
the ship’s services, this plant comprising two Weir 
vertical high-pressure evaporators, each capable of 
supplying 20 tons per day, two Weir distillers of the 
same capacity and two charcoal filters. All the 
evaporating equipment is located at the after end of 
the engine-room, as shown in Fig. 3, Plate VII. 

Of the other auxiliaries we may mention two forced- 
lubrication pumps, each with a capacity of 24,000 gallons 
per hour, one bilge and one ballast pump, each capable 
of delivering 190 tons per hour against a 60-ft. head or 
75 tons per hour against a 180-ft. head, one auxiliary 
bilge pump, two sanitary and bath pumps, one emer- 
gency bilge pump, one bath-heater pump, one distilled- 
water pump, three fresh-water pumps, one drain-tank 
pump and one oily-bilge pump. All of these auxiliaries 
are electrically-driven, and most of them are indicated 
in Figs. 3, 4 or 5, on Plate VII. There are also two 
Weir standby feed pumps of the steam-driven vertical 
direct-acting type, shown on the right in Fig. 12, on 
page 116, each having a capacity of 60,000 lb. per 
hour, a main feed-water filter of the pressure type, 
capable of dealing with 240,000 Ib. per hour, and two 
electrically-driven lubricating-oil separators. A fully 
equipped engineers’ workshop is also provided, on a 
partial deek over the turbo generators. 


(To be continued.) 








TURNTABLE OPERATION BY 
LOCOMOTIVE BRAKE SYSTEM. 


Tue increase in wheelbase and weight of locomotives 
in recent years has resulted in several problems arising 
at terminals and running sheds, where every possible 
means has been taken to cut down time of getting 
ready, &c. The time occupied in turning became 
considerable as the size of engines increased, and the 
effort, when the operation is performed by hand, is 
considerable, besides being slow. Power has been 
adopted in some cases, but there are objections to 
electricity, and a convenient solution was arrived at 
by Messrs, Cowans, Sheldon and Company, Limited, 
Carlisle, who devised a drive rather more than two 
years ago making use of the vacuum or air pressure 
of the locomotive-brake system. The first model was 
fitted to the turntable at the King’s Cross locomotive 
depot, by permission of Sir Nigel Gresley, C.B.E., 
chief mechanical engineer of the London and North- 
Eastern Railway. This has been in successful use ever 
since, but has now been replaced by a new model, 
embodying the same principal features but at the 
same time improved by several refinements. The 
new drive is illustrated by Figs. 1 to 4, page 122, the 
turntable shown in Fig. 1 being of the balanced type, 
and the locomotive on it being the Silver Fox, one of 
the new A type Silver Jubilee class. 

Figs. 3 and 4 show the manner in which the motor 
is fitted to the turntable, while Fig. 2 shows the motor 


housing and controls. The motor drives a spur gear 
fitted on its crankshaft, and from this the drive is 
transmitted to the race-wheel in the pit through two 
gear reductions, as shown in Fig. 3. In the balanced 


type of table the motor is connected to one of the 
beams by a hinge which ensures proper meshing with 
the race-wheel while allowing free movement to the 
table. The motor is a two-cylinder oscillating unit, 


with 44-in. bore and 6-in. stroke and a central valve 
chest, titted with four poppet valves. The arrangement 
's such that either the top or bottom chamber in 
the valve chest can be opened alternately to air at 


atmospheric pressure and either vacuum or air pressure, 
according to the direction and the type of brake on 





ENGINEERING. 





the locomotive. The control lever is plainly seen in 
Figs. 1 and 2. It is Tee-headed at its lower end, and 
movement either one way or the other from the neutral 
(stop) position depresses two of the four valves referred 
to above. This one lever therefore controls all move- 
ments, and there is no risk of fouling or mishandling. 

There remains the need of dealing with engines which 
have no steam up and of swinging the table when 
empty. This is provided for at King’s Cross by 
vacuum cylinders, one of which may be seen in Fig. 1. 
Further, to meet emergencies, hand turning gear is 
provided. Aclutch lever is furnished by which either 
the motor or the hand drive can be engaged. We are 
informed by Sir Nigel Gresley that comparative timings 
are, for hand turning, 2} minutes, and for power 
operation one minute—showing a saving of 14 minutes. 

If necessary, connection to the motor could equally 
well be made from a connection near the cab as from 
the leading or trailing train-pipe coupling as shown, 
while the lock could also be operated by power if 
desired. 








RAPID-HARDENING PORTLAND 
CEMENT. 


A RESEARCH paper (R.P. 889), by Mr. G. Rupert 
Gause, entitled ‘“‘A Study for the Preparation of 
a Specification for High-Early-Strength Portland 
Cement,” and included in the Journal of Research of 
the National Bureau of Standards of the United States 
Department of Commerce for October, 1935, deals 
with what is usually called in Great Britain, “‘ Rapid 
Hardening Portland Cement.” The paper is of 
interest at the present time in view of the fact that 
a committee of the British Standards Institution is 
engaged on a specification for this material. This was 
referred to in the foreword to the British Standard 
Specification for Portland Cement of November, 1931, 
where it is stated that ‘“ Rapid hardening Portland 
cement is a Portland cement, and should at least comply 
with this specification.” 

The American Society for Testing Materials issued 
a specification (C.74-30T) in 1930, for a high-early- 
strength Portland cement, and this states that the 
chemical properties of the cement shall be such that 
the loss on ignition shall not exceed 4 per cent; 
insoluble residue shall not exceed 0-85 per cent. ; 
the sulphuric anhydride (SO,) shall not exceed 2-50 per 
cent.; and the magnesia (MgO) shall not exceed 
5-00 per cent. The residue on a Standard No. 200 
sieve shall not exceed 22 per cent. The setting time 
requirements are that the initial set shall not be less 
than 45 minutes, and the final not more than 10 hours. 
The tensile strength for 3 : 1 standard sand and cement 
mortar at one and three days shall attain 275 lb. and 
375 lb. per square inch, respectively. 

On turning to the research paper referred to, the 
outstanding feature of the investigation is that samples 
of no less than 28 commercial high-early-strength 
cements were obtained from manufacturers and were 
tested with a view of drawing up recommendations for 
specification requirements. As the result of the work, 
it is reeommended that the requirements of the Ameri- 
can Society of Testing Materials tentative specification 
referred to above should be adhered to, although not 
less than nine of the cements failed to attain the 
stipulated strength and two exceeded the SO, content. 
The full chemical analysis of each of the cements is 
included, but the main interest lies in the tensile and 
compressive tests which were carried out at 1, 3, 7 and 
28 days on three mortars in which a special graded 
sand was used, with nil; 1 per cent.; 70 per cent. ; 
and 99 per cent. of grains retained on sieves Nos. 16, 
30, 50, and 100, respectively. 

The proportions varied for the three mortars. 
Mortar A was composed of 1 part of cement to 2-75 
of graded sand and had a cement: water ratio of 2-0. 
Mortar B was composed of 1 of cement to 2-75 of 
graded sand, and sufficient water was added to obtain 
a flow of from 100 to 110 on the flow table. Mortar 
C had a cement-water ratio of 2-0, the sand content 
being adjusted to give each mortar such a consistency 
that it had a flow of 100 to 110. This flow was the 
same as for Mortar B, and the cement : water ratio the 
same as for Mortar A. In addition, results were 
obtained with Mortar D at one and three days for some 
14 cements, in which the proportion was one part of 
cement to 2-77 parts by weight of graded Ottawa sand 
and the cement : water ratio was 1-88. Comparative 
tests were made in tension only with mortars com- 
posed of one part of cement and three of standard 
Ottawa sand at 1, 3, 7 and 28 days, respectively. 

The materials were mixed in a bowl by vigorous 
stirring, squeezing and kneading with one hand pro- 
tected by a snug-fitting rubber glove. The total time 
for mixing was 2} minutes. The consistency was 
determined by giving the flow table 25 }4-in. drops in 
15 seconds, the increase in diameter of the mortar 
being stated as a percentage of the original diameter. 
As the mortars were wet mixes, they were puddled 
into the moulds with the finger tips. The results are 
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lower than those obtainable with British rapid- 
hardening cements, this apparently being mainly due 
to the excess of water being 50 per cent. more than 
that used in the 3:1 B.S.S. mortar, and also to the 
different methods of moulding. 

Mr. Gause states that “ in selecting the most desirable 
mortar, the foregoing data have little to offer,” and 
it is clear that the graded Ottawa sand does not produce 
a plastic mortar when used in these proportions. 
The author also expresses dissatisfaction with the flow 
table, the 100-gram Vicat needle, and the cement : 
water ratio, and it is recommended that until a satis- 
factory method of indicating consistency can be 
found, a fixed proportion of water should be used. 
This seems to be a somewhat retrograde step; the 
British Standard Specification for Portland cement is 
more logical in endeavouring to obtain a standard 
consistency for each cement and adding to it the 
quantity of water required to damp the sand. 

A careful analysis of the five strongest mortars in 
each set of tests at 1, 3, 7 and 28 days appears to show 
that three out of the four cements with high strength 
at one day are the only three in the whole set of 28 
which contain uncombined lime (CaQ) in excess of the 
compound composition computed from the chemical 
analysis. The cement with the highest results for the 
one-day test also contains the maximum lime content 
of 67-5 per cent. CaO. The cement with the highest 
excess of uncombined CaO, 3-4 per cent. by weight, 
showed the highest expansion when a 6-in. by l-in. by 
l-in. prism of mortar was steamed at 170 deg. C., 
whereas the cement with the highest-early-strength, 
although containing 1-3 per cent. of uncombined CaO 
and not so finely ground as the former, was one of the 
only two cements which showed no expansion when so 
treated, the other being the most coarsely ground of 
them all. These results appear to indicate that it is 
not desirable to allow the excess of uncombined lime to 
exceed about 1-3 per cent. by weight. 








IMPORT DUTY STATISTICS. 


THE Import Duties Act Inquiry for 1934 was the 
second survey of production in the United Kingdom 
to be conducted by the Board of Trade under the 
authority of Section 9 of the Import Duties Act, 
1932. Except for the addition of five trades, including 
motor vehicles and scientific instruments, its scope was 
identical with that of the previous inquiry, reference to 
which was made on page 316 of our issue of March 20, 
1936. Preliminary summaries of the results of this 
survey have been published in The Board of Trade 
Journal during the last few months, and give the 
principal results recorded by the firms making the 
returns, the total selling value and quantities of their 
products, and the average number of operatives, as 
well as particulars of the secondary outputs of the 
trades, and the quantity and cost of certain important 
classes of materials purchased and used. 

This information is given in the form of tables, and 
cannot be easily summarised, but the following points 
are worthy of notice. In the iron and steel trades, 
the output of pig-iron rose from 4,015,500 tons to 
5,766,000 tons, and the value from 11,020,000/. to 
16,365,0001., while under the heading of ferro-alloys 
there was an increase in output from 68,500 tons to 
96,500 tons, and in value from 1,022,0001. to 1,426,0001. 
The total number of employees increased from 11,051 
to 14,451. In the smelting and rolling section, the 
output of the principal products increased from 
8,383,700 tons to 10,138,200 tons, and the value from 
68,210,000/. to 87,545,0001., while the number employed 
rose from 113,213 to 126,837. Similar satisfactory 
movements were noticeable in the foundry, tinplate, 
tube and miscellaneous-forgings trades. 

In the mechanical-engineering trade progress was 
also noticeable, the value of the principal products 
increasing from 105,240,0001. to 133,943,0001. A 
further satisfactory advance was in main-line steam 
locomotives, the tonnage of which increased from 
5,378 to 11,567, and the value from 445,000/. to 
780,000/. The production of heavy-oil engines rose 
from 22,232 tons to 29,581 tons, and their value from 
2,254,000/. to 3,054,0001., while the value of boilers 
increased from 3,195,0001. to 4,365,0001, As regards 
machine tools, production advanced from 25,875 tons 
in 1933 to 40,880 tons in 1934, the corresponding 
values being 2,894,000/. and 4,342,000/. Taking the 
trade as a whole, the number employed increased from 
315,700 to 360,486, the net output per person being 
valued at 195/. and 214l. for 1933 and 1934, respec- 
tively. 

In the electrical-engineering trade, the value of the 
products rose from 74,734,0001. to 87,554,0001., this 
advance being general in every section. It is interest- 
ing to note that during 1934, 39 alternators with out- 
puts of 11,000 kW and over were manufactured at 
a cost of 396,0001., compared with 12 in 1933 at a 





cost of 105,0001. The number of alternating-current 
motors with outputs between | h.p. and 200 h.p. rose 
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from 111,857 to 136,939, and their value from 1,838,000/. , berths has a single loading tower, 
to 2,363,0001, The corresponding figures for fractional | and the other, suitable for larger 

horse-power motors were 254,718 and 575,0001. in| vessels, has two loading towers. 

1933, and 266,340 and 736,0001, in 1934. The output | Each tower, with its conveying ' 

of wireless-receiving sets rose from 1,239,000 to} plant, is capable of handling 500 \ 
1,577,000, and their value from 7,282,0001. to 9,172,0001. | tons of coal per hour at a_ belt | 
These values compare interestingly with the 11,897,0001. | speed of 350 ft. per minute, while 

and 14,881,0001. for wires and cables in 1933 and 1934, | sidings are provided which will 

respectively. The average number employed rose | accommodate 20-ton wagons hav- 
from 195,450 to 209,204, and the net output per person | ing an aggregate load of 2,000 tons 


from 2091. to 2221. and about 127 similar wagons in fo 
In the motor-vehicle trade the particulars for 1934 | the empty condition. c= 
e FROM NEWCASTLE 


are compared with those of the 1930 Census of Produc-| A general plan of the new plant 
tion. During that period the number of complete|is given in Fig. 1 above, while 
cars and taxi-cabs produced rose from 160,321 to|a view from the river and some cross-sections are | 
244,754, and their value from 32,859,0001. to 39,355,0001. | shown in Figs. 2, 3 and 4 on the opposite page. Referring | 
Similarly, the number of commercial vehicles increased | to Fig. |, it will be seen that the new work starts, vir- 
from 40,253 in 1930 to 47,308 in 1934, their value, | tually, from the South Shields railway bridge over the | 
however, decreasing from 10,697,000/. to 10,418,0001. | entrance to Messrs. Bowes’ sidings. The sidings for 
The average number of persons employed rose from | full and empty wagons are arranged on a double curve 
281 to 200,638, and the net output per person from | to the west of this, the lay-out being dictated by the | 
. to 2371, The number of aeroplanes increased | presence of a housing site. Similarly, the presence of | 
from 1,102 in 1933 to 1,108 in 1934, and their value | a road, Blackett-street, has necessitated the conveyors | 
from 2,391,000/. to 3,086,0007. The number of aero- | between the wagon-discharging hoppers and the staith | 
plane engines rose from 1,444 to 1,685, and their value | being raised to pass over the street, a girder bridge being | 
from 2.050,0001. to 2.357.0001, | provided for this crossing. This part of the work is not 
visible in the photograph. It will be gathered, | 
— however, from Fig 4, that the wagon-discharging | 
COAL-LOADING PLANT AT [house has two floors. | The full wagons are run by 
> 1 — gravity from the sidings to the rst oor, and are 
HEBBURN-ON-TYNE. discharged through bottom doors into the hoppers 
In spite of the cloud of depression, now happily | immediately above the main conveyors. The empty 
showing signs of dispersal, which has so long hung | wagons are thereafter raised by an automatic electric 
over the North-East of England, the Tyne Improve- | lift to the second floor, from which they gravitate back 
ment Commission has steadily pursued its considered to the empty -wagon sidings. The full and empty wagon 
policy of development. especially in connection with the | tracks are distinguished in Fig. 1 by heavy and broken 
loading of coal into vessels. Accounts of such develop- | lines, respectively. The main conveyor consists of 
ment have appeared from time to time in these pages. | three belts, each 42 in. wide and about 980 ft. long. 
Thus, in ENGrxgertne, vol. exxxiv, page 763 (1932),|The conveyors are enclosed in a gallery from the 
will be found an illustrated description of the 500-ton | discharging house to the staith, so that there is no 
coal-loading plant at Howden, on the north bank of the | possibility of nuisance to the street intervening. A 
River Tyne. Another and larger plant of the same | motor road, 18 ft. wide, runs from Blackett-street to 
general type has now been installed on the south bank | the staith alongside the conveyor gallery. The coal 
of the river at Hebburn, adjacent to the old Jarrow | is delivered to the belts from the hoppers by means of 
Staith of Mesars. John Bowes and Partners, Limited. | jigging feeders. 
Access to the new plant is over railways belonging to The main conveyors terminate at the discharge end 
this firm, and it will have preferential right of ship- | im jigging feeders which serve the subsidiary conveyors. 
ment, At the same time, coal and coke from any | The lay-out will be clear from Fig, 1. The east main 
other colliery can be shipped, by arrangement with the | belt feeds directly on to the belt of the east loading 
company, as the new plant is connected by rail to the | tower, which is almost in line with it. The centre 
Newcastle to South Shields line of the London and | belt feeds on to a belt running parallel to the river for | 
North Eastern Railway Company. The new staith | 150 ft., and at an angle, in plan, of 66 degrees to the | 


has two berths west of the old staith, one of which ‘main belt. The west main belt feeds on to a similar 
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“ENGINEERING” = 
belt, 700 ft. long. Both these belts are level, and 
discharge to the belts, at right angles to them, of the 
two other loading towers. The jiggers at all the belt 
junctions are of the radial type, designed to reduce 
breakage to a minimum. The belts are made of six 
uniform plies of 32-0z. duck, covered on both sides 
with rubber } in. thick. The belts in the Howden 
plant have top and bottom layers of # in. and 4 in. 
thick, respectively, so that while only the same weight 
of rubber is used in the Hebburn belts, they can be 
reversed when worn on one side. The tensile strengths, 
elongation, &c., of the materials are the same 48 
those of the Howden belts, as are the conveyor idlers 
and drives, the latter being by totally-enclosed slip-ring 
motors. The conveyor galleries, shown only partially 
completed in Fig. 2, have light steel framework roofed 
and sheeted at the sides and fitted with large steel 
windows, They are also electrically lighted throughout. 

The situation of the loading towers is shown in Fig. 2, 
and their construction can be gathered from Fig. 3. 
The wharf on which the towers are situated has 4 
continuous river frontage of 1,309 ft., with a dredged 
depth of 25 ft. at L.W.O.S.T. and 40 ft. at H.W.O.S.T., 
with provision for a further 5-ft. increase in depth, 
should this be required later. There is thus accom- 
modation for the simultaneous loading of two /arge 
vessels. A tier of moorings, 500 ft. long, at the east 
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Fig.4, WAGON DISCHARGING HOUSE. 
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end, is provided for waiting vessels. The wharf is 
a piled structure of heavily reinforced concrete, and 
Is connected to the shore by three gangways, also | 
piled. The centre portions, in way of the gangways, 


carry a pair of 112-lb. rails on which the towers run, 
and the decking is of reinforced concrete. The con- 
tinuous front gangway of the wharf and the fender- 
work is constructed of timber. Water mains are laid 
along the wharf for supplying vessels with fresh water, 
and a full fire-extinguishing equipment is provided. 
The towers have no back columns, the weight being 
distributed between two front columns, 30 ft. apart, 
each carried on a four-wheeled bogie, and an inclined 
girder structure, along which the loading conveyor 
belt This structure is pivoted at the point of 
Junction with the feeding conveyors, and the towers 


ins, 


have a traverse along the wharf such that when 
the loading conveyor is fully extended, its delivery 
point is capable of adjustment through a total of 90 ft. 
along the length of the ship. This adjustment though, 
of course, radial, enables the hatches of a vessel to be 


Feacily covered without having to warp it along the 
a ‘rt. The movement is effected by a rack and pinion 
drive, 
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The traverse is limited at each end by a spring buffer 
and a rail stop. : 

The loading conveyor is carried partly in the pivoted 
portion of the tower and partly in a boom, which is cap- 
able of being extended and retracted through a distance 
of 58 ft., but can be raised and lowered at its outer end to 
suit the height of vessels at different states of the tide. 
Coal can be loaded at a maximum height of 65 ft. 
above H.W.O.S.T. and at a maximum distance of 60 ft. 
beyond the edge of the wharf, or, conversely, into small 
craft alongside the wharf. The boom is extended by 
wire-rope haulage from the tower, and is retracted 
by gravity. It is adjusted in height by wire ropes 
passing over pulleys at the top of the tower. The 
conveyor belt, in spite of the flexibility of the boom, is 
in a single length with an uninterrupted upper surface, 
the troughing being flattened at the point of change of 
plane which arises from raising or Jowering the boom. 
The slack of the under strand of the belt is taken up by a 
travelling pulley, the belt passing over the reverse rollers 
housed in a projection of the bottom of the gallery about 
midway along its length. The loading belt does not, 
however, discharge directly into the spout with which 


and displacement by high winds is prevented by | the boom is furnished, but on to a short. flat belt, 
‘trong brakes and rail clips at the end of each bogie. | which runs at half the speed of the loading belt. This 





checking of the discharge results in a thicker stream 
of coal moving at a reduced velocity, and tends to 
limit breakage by lessening the force of impact. The 
spout at the end of the boom is mounted on ball bear- 
ings, so that it can be easily rotated by hand in any 
direction round a full circle, while, in order to maintain 
it at a constant level, irrespective of the angle at which 
the boom happens to be lying, a parallel-motion con- 
nection is employed. 

The spout just described is employed when the fall 
from it to the hold of the vata is not sufficient to 
damage the coal, or where the coal itself would not 
suffer from discharge from a height. More normally, 
the Handcock anti-breaker is used and the loading 
conveyor feeds it. The anti-breaker is shown in 
position in Fig. 3 in the hold of a ship and the loading 
conveyor bottom is deflected downwards to discharge 
into the top of it, the coal being thereafter lowered 
on a series of descending trays attached to an endless 
chain which is driven at the desired rate by a small 
motor. The anti-breaker is 33 ft. long between the 
sprocket wheel centres, and is suspended from the jib of 
a 15-ton crane carried on the top of the tower and 
electrically operated. The several motions of hoisting, 
luffing and slewing have independent motors and 
controllers, the control gear being operated from the 
cabin seen just above the boom. Each section of the 
plant appropriate to the tower concerned is controlled 
from this cabin, but, as much of the conveyor gear is 
out of sight of the driver in it, emergency switches are 
placed at the wagon-discharging hoppers and at all 
points where the coal is transferred from one belt to 
another. The whole plant may thus be stopped from 
any of these points should a mishap occur, and cannot 
be restarted by the driver until the switch on the spot 
has been reset. The controllers are capable of starting 
the plant against the full load, and are so arranged that 
the various motors can only be started up and stopped 
in the correct order for preventing blockage of the 
system by the coal passage being interrupted. The 
driving cabins are, moreover, in telephonic communica- 
tion with the wagon-discharging house and with the 
staith master’s office; they are electrically heated and 
lighted. Night loading is facilitated by two 1,000-watt 
lamp clusters in a weatherproof holder attached to 
the end of each loading boom. The electrical supply for 
the whole of the plant is taken from a sub-station on 
the site, and is three-phase current at 440 volts and 
50 cycles. The lighting circuit is, however, at 110 
volts. 

The scheme was designed by and has been carried 
out under the supervision of Mr. R. F. Hindmarsh, 
M.Inst.C.E., Engineer-in-Chief to the Tyne Improve- 
ment Commission, in consultaticn with Major E. H. 
Kirkup, M.1.Min.E., of Messrs. John Bowes and 
Partners, Limited, Messrs. L, G. Mouchel and Partners, 
Newcastle-upon-Tyne, preparing the details of the 
reinforeed-conerete work. ‘The civil-engineering work 
was carried out by Messrs. Holloway Brothers (London), 
Limited, 157, Millbank, London, 8.W.1, and the 
conveying and shipping plant was supplied and erected 
by Messrs. F. Turnbull and Company, Heaton Junction, 
Newcastle, with Messrs. Cowans, Sheldon and Com- 
pany, Limited, Carlisle, as sub-contractors for the anti- 
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breaker cranes. The electrical equipment was provided 
by a number of different firms, Messrs. A. Reyrolle and 
Company, Limited, Hebburn, being responsible for the 
sub-station plant. The dredging, clearing of the site, 
and other incidental work was carried out by the Tyne 
Improvement Commission's own men and plant. The 
plant was inaugurated on Tuesday last 








THE SISTER SHIP TO THE 


‘**‘QUEEN MARY.” 


Ir was announced in the House of Commons on 
‘Tuesday, by Mr. W. 8. Morrison, Financial Secretary 
to the Treasury, that the Chancellor of the Exchequer 
had received proposals from Messrs. Cunard White 
Star Limited, with regard to the immediate con- 
struction of a sister ship to the Queen Mary. The 
Chancellor had agreed to advances being made under 
the North Atlantic Shipping Act, for the construction 
of this vessel, the order for which, for technical and 
commercial reasons, would be placed with Messrs. 
John Brown and Company, Limited, of Clydebank. 

This news, while naturally likely to cause some 
disappointment in other areas, will be very welcome, 
not only to the Clyde, but to the country generally, 
and Messrs. John Brown and Company are to_ be 
heartily congratulated in the matter. Naturally the 
company has an immense advantage over possible 
competitors in the experience gained in the construc- 
tion of the first vessel; and there is little doubt that 
as a result of this, both in the way of constructional 
problems and in watching performance at sea, the 
builders will be able to produce a vessel which will be 


ENGINEERING. 
TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are furnished. Details may be obtained on application 
to the Department at the above address, and quoting 
the reference number given in each case. 

Belting, rubber transmission, to B.S.8S. No. 357-1929. 
South African Railways and Harbours Administration. 
September 18. (T.Y. 30,556.) 

Permanent- Way Tools, shovels, ballast forks, picks and 
handles. South African Railways Headquarters Offices, 
Johannesburg. September 14. (T. 30,557.) 

Bolts, Nuts and Rivets, for building 250 cattle wagons 
and 100 guards’ vans. South African Railways and 
Harbours Administration, Johannesburg. August 17. 
(T. 30,550.) : 

Lathes and Milling Machines. Indian Stores Department 
(Engineering Section), Simla. August 25. (T. 30,572.) 

Pump Trolleys.—The South African Railways and 
Harbours Administration, Johannesburg ; September 7. 
(T.Y. 30,570.) 

Sewage-Pumping Plant.—Two electrically-driven ver- 
tical centrifugal sewage pumps. Municipality of the 
City of Port Elizabeth, South Africa ; August 27. (T.Y. 
30,585.) 

Pumping Plant._-Five steam turbine-driven pumping 
units or, alternatively, five motor-driven pumping units 
for Ryde pumping station, Sydney, N.8.W. 
Metropolitan Water, Sewerage and Drainage Board, 
Sydney ; September 22. (T. 30,583.) 








BOOKS RECEIVED. 
No. 641. 


Department of Overseas Trade. Economic Con- 





i distinct advance on the present ship. It is to be 
hoped that no untoward event will this time supervene 


to prevent the new ship from being completed to pro- | Proceedings 


gramme and thus illustrating what is possible in the 
practice in naval architecture and | 
marine engineering. 


CONTRACTS. | 


AILSA CRAIG, 
Chiswick, have received 
48-72-h.p. Diesel 
Davis's yacht Westward 


most advanced 








Limirep, Strand-on-the-Green, 
six-cylinder, | 


Mr. T. B. F.| 


M bssks. 
order for a 
fitted to 


an 
engine to be 


Messrs. Georce Kent, Limrrep, Luton, have received | 
an order for two 36-in. Venturi meters and nine 24-in 
Venturi meters with “A-type recorders, one 10-in. 


Venturi meter with 


one 4-in., one 2-in. and two I}-in 
Km’ 


Waterworks 


“ B-type recorder, and one 6-in., 
Venturi meters with 


Messrs. Dorman, Lone anp Company, Limrrep,| London: H.M. Stationery Office. [Price 9d. net.] 
Middlesbrough, have secured the contract for a new| Theory of Elastic Stability. By Proressor 8. Timo- 
bridge over the Chian Tang River, at Hangchow, the| sHuenko. London: McGraw-Hill Publishing Com 
figure being |) million (Chinese) dollars. This forms part| pany, Limited. [Price 36s.) 
of works costing 4) million dollars intended to link up | Thermodynamique des Gaz Humides. By ProresseuR 


the roadways of Northern and Southern Chekiang 
Messrs. LEYLAND Motors, Liurrep, Leyland, Lancs., 
have received an order from the London Passenger Trans 
port Board for 100 oil-engined "buses, 10 of which are to | 
be fitted with the Leyland hydraulic torque converter. | 
| 








LAUNCHES AND TRIAL 


Yorkwoop.”—Singk 


TRIPS. 


cargo steamer. Triple 
expansion superheated steam engine with Hawthorn 
Giotaverken turbo-compressor unit by Messrs. North | 
Kastern Marine Engineering Company, Limited, Walls 
end rial trip, July 23. Main dimensions, 453 ft. 6 in., | 
by 55 ft. 6in., by 37 ft. 6in. Built by Messrs. R. and W. 
Hawthorn, Lesle and Company, Limited, Hebburn-on 
lyne, for the Constantine Shipping Company, Limited. | 


cattle 


acrew 


LAIRDSWouD Twin-serew motorship for 


aml cargo. Two sets of five-cylinder  single-acting 
Harland-B. and W. two-cyele Diesel engines. Launch, 
July 21 Main dimensions, 238 ft., by 37 ft.. by 31 ft 


Built and engined by Messrs. Harland and Wolff, Limited, 
Belfast, for the Burns and Laird Lines, Limited 
AprLone.”’—Single-screw cargo steamer rriple 
expansion steam engine with cam-operated valves to 
high-pressure cylinder, by Messrs. John G. Kincaid and 
Company, Limited, Greenock. Trial trip, July 7. Main 
dimensions, 340 ft., by 48 ft., by 27 ft 
Harland and Wolff, Lim ted, Belfast, for Mesars. Huddart 
Parker, Limited, Melbourne, Australia. 








SPECIFICATION FOR BAYONET 
Standard Specitication (No 
1936) dealing with the dimensions of bayonet lamp-caps, 


STANDARD 
British 


Barrisu 
Frrerines.—A 


52 


’-type recorders, and chemica: injector for Istanbul | jyedical Research 


Built by Messrs. | Zeitschrift des 


Goods-by-Road Transport A.B.C. 


ditions in Germany to March, 1936. Report. By E. C. 
DonaALDsoN Rawttns. London: H.M. Stationery 
Office. [Price 5s. net.| 

of the International Conference on Soil 


Mechanica and Foundation Engineering, June 22 to 26, 
1936. Volume II. Cambridge, Mass.: Graduate 
School of Engineering, Harvard University. 

Medical Research Council. Industrial Health Research 
Board. Report No. 76. The Warmth Factor in Comfort 
at Work 1 Physiological Study of Heating and 
Ventilation. By T. Beprorp. London: H.M. Sta- 
tionery Office. [Price 2s. net.} 

Kinfithrung in die technische Thermodynamik. 
Inc. Ernst Scumipr. Berlin: Julius 
[Price 15 marks.] 

The Alloys of Iron and Carbon. 


By Dr.- 
Springer. 


Volume | Constitution. | 


By Samugt Epsters. London: McGraw-Hill Pub- 
lishing Company, Limited. [Price 36s.] 

Practical Aircraft Stress Analysis. By D. R. Avams. 
London: Sir Isaac Pitman and Sons, Limited. [Price 


Se. 6d. net.] 
Council. Sixteenth Annual Report of | 
the Industrial Health Research Board to 30th June 1936. 


G. VAN LERBERGHE and P. GLANspoORFF. In two parts. 
Part Ll —Applications. Paris: Librairie Polytechnique 
Ch. Beranger 

‘nited States National Bureau of Standards. Circular 
C411. Organic Plastics. By G. M. Kiang. Washington : 
Superintendent of Documents. [Price 5 cents.] 


~ 





United States Bureau of Mines. Bulletin No. 391. 
Microscopic Structure and Concentratability of the 
Important Iron Ores of the United States. By 8. R. B. 
CooKeE. Washington: Superintendent of Docu- 
ments. [Price 20 cents.| 

United States Bureau of Labor Statistics. 


Serial No. R.390. 
Earnings in Cigarette, Snuff and Chewing- and Smoking- 
Plants in 1933-35. Washington: Super- 
intendent of Documents. 

nited States Coast and Geodetic Surve Y. 


Tobacco 





~ 


Special Publica- 





tion No. 204 1 Determination of the Relative Values 
of Gravity at Potsdam and Washington. By E. J.| 
Brown. Washington: Superintendent of Documents. 


[Price 10 cents.] 

Aufschaukelung und Dampfung von Schwingungen. By 
Dr.-Inc. Orro Férr Volume Tl. Grundziige der 
Technischen Schwingungslehre. Berlin : Julius Springer. | 
[Price 6-90 marks. | 

R. Istituto Superiore D’ Ingegneria (R. Politecnico) Milano. 
Atti Ricerche Studi XXILL. Calcolo dei Solai in Cemento 
Armato ad Armatura Incrociata. By Dr. Lye. Pierro 
VaccHELLI. Milan: Ulrico Hoepli. | 

Vereines deutscher Ingenieure. Special 

Schweisstechnik II, Berlin; V.D.1.-Verlag, 

[Price 4-50 marks. 








Number. 
G.m.b.H. 
Compiled by G. H. 
BETTINSON. Transport Publishing | 


Company. 


Birmingahm, | : 


[Price 2s. 6d. net.| 
i 








lampholders, and lampholder-plugs for voltages not An Earty Benz Moror Car.—An early Benz motor | 
exceeding 250 volts has now been issued. This specifica-| car driven by a single-cylinder vertical engine was | 
tion, copies of which may be obtained from the Publion | acquired by the Science Museum, South Kensington, in | 
tions Deparment of the British Standards Institution, | 1913, and is believed to be the first car of its kind | 


28, Victoria-street, London, 8.W.1, price 2s. 2d. post 
free, is a revision of B.S.S. No, 52-1933. The major 


change is the introduction of a section dealing with 
lampholders made of moulded insulating material. A 
few minor modifications have been made to the dimen- 
metal-cased lampholders with the object of 


sons of 


bringing the specification more completely into line with | outside the 


imported into this country. 
brought over here very soon after. 
been expressed to see this car running, arrangements | exceptionally severe conditions, that is, in a hot situa- 
have been made for it to be run, weather permitting, | tion and with the pulleys inverted and covered with 4 
on Wednesdays at 3 p.m., commencing on August 5; | penetrating mixture of dust, showed that the bearing 
was adequately lubricated and practically free from grit 
The engine | after it had been running continuously with the original 


it will be run in the road on the south side of the 


The desire having | 


museum | 


staff entrance in Gallery 7. 


[JULY 31, 1930. 


PERSONAL. 


Messrs. Peter Sruss, Lourep, Warrington, inform 
us that Mr. J. W. Haeve, 1128 Bristol-road South, 
Northfield, Birmingham, has been appointed their 
representative for the Birmingham area extending to a 
radius of 25 miles from the city. 

In order to cope with the increase of business, Messrs. 
G. A. Harvey anp Company, Limirep, Greenwich Metal 
Works, London, 8.E.7, are making additions to their 
works, including a new building which will provide 
100,000 sq. ft. more floor space. This consists of three 
bays, each 800 ft. long by 50 ft. wide, and will enable 
from 300 to 500 more men to be employed.. 

We are informed that Mr. T. TANNER, assistant 
lecturer under Professor Bairstow, F.R.S., at the City 
and Guilds College, South Kensington, has been appointed 
by the Council of University College, Southampton, to 
the new position of Lecturer in Aeronautics in tl 
Department of Engineering at that institution. 








NOTES FROM THE SOUTH-WEST. 


Carpir¥F, Wednesday. 

The Welsh Coal Trade.—The South Wales coal trade 
enters upon a new phase next week. The scheme for 
controlled selling comes into force as and from Saturday, 
August 1, and meanwhile colliery owners have received 
a circular informing them that offices for the new board 
have been taken at Cardiff Docks. The chairman of 
the mew board is Mr. Bernhard H. Binder, a London 
accountant, and Mr. H. F. Perkins, Cardiff, manager 
of the Ocean National Group of South Wales collieries, 
is vice-chairman. Thereis a good deal of misgiving as to 
the possible effect of the scheme, although it is felt 
that it will take some weeks to ensure smooth efficient 
working of the Board. Business on the market through- 
out the past week remained quiet. The disturbances 
in Spain brought shipments to that destination to a 
complete standstill, and some concern is felt for the 
future of the Anglo-Spanish Clearing House arrange- 
ment. Payments for coal shipped to Spain as long as 
nine months ago have been coming in very slowly. but it 
is feared that if the revolt is prolonged it will 
result in a complete suspension of payment. It is 
estimated that abou half a million pounds sterling is 
still outstanding. The new French law controlling 
imports and the sale of coal caused little concern. It 


is felt that the measure will have little effect on the 
quantities taken by France, although it may result in 
a slight diversion of business from one South Wales 





supplier to another. It is not expected, however, that 
the total trade of this district will suffer. The Brazilian 
Central Railways were inquiring for the supply of 
200,000 tons of steam coals. The lowest price was 
quoted in respect of German coals, and although no 
news of the allocation of the order has been received, it is 


| regarded as significant that German exporters should 


have chartered ships for this trade. Germany gained 
the bulk of this business from South Wales three years 
ago, when she entered into a coal-coffee barter arrang« 
ment with Brazil, and South Wales has been unable to 
regain it since. The market again displayed some firm 
features, notably among the washed small and sized 
coals, which remained scarce and well booked for som« 
weeks ahead. Values were strongly maintained, while 
dry peas and beans were also comfortably placed 
Ordinary smalls and throughs were in moderate request 
and steady. Few new orders were received for large 
coals, however, and this section displayed a dull and 
lifeless tone. Cobbles were also freely available at weak 
prices. Cokes continued to display a good activity, 
and supplies were limited. Patent fuel was also difficult 
to secure and firm, but pitwood was slow and unchanged 
The iron and steel and allied trades of South Wales and 
Monmouthshire remained busy last week, and there 
was little variation in conditions generally, with employ 
ment maintained on a good scale. Most producers held 
sufficient orders to maintain production at a good level 
for some time. The disturbances in Spain have held 
up iron ore imports from that direction, and, while local 
works at present have good supplies, if the troubles 
continue for any length of time, some shortage may be 
experienced. 








Grir-Proor Conveyor I[piers.—The practice of 
mounting the idlers of belt conveyors on roller bearings, 
recognised as advantageous in many ways, is not adopted 
as fully as it might be when the conveyors work among 

brasive dust. A form of grit-proof ball bearing for 
idlers which should remove prejudice against employing 
it under such circumstances hes recently been developed 
by Messrs. Mavor and Coulson, Limited, 47, Broad-street, 
Glasgow. In these idlers the upper end of every pulley 
set at an angle is solid, so that it is impossible for any 
dirt to work down the spindle. This arrangement in 4 
five-idler unit involves the use of separate brackets for 
the two outer pulleys and gives, incidentally, complete 
control of the running of the belt, as in certain circum 
stances it is advisable to alter the spacing. The bearings 
are protected from intrusive grit by a grease seal situated 
in @ narrow passage between two fabyrinth washers. 
The passage is cleaned periodically from the inside by 
means of a grease gun, the clean grease forcing any «dirt 


it dates from 1888 and was | outwards. The pulleys can be removed from the brackets 


with their bearing assemblies complete. A test under 


international agreements arrived at by the International | develops about 2 h.p., the transmission to the rear wheels grease filling for a period equivalent to 2} years of 47- 
Electrotechnical Commission 





| being by belt and chains, 





hour weeks without holidays, 
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Grascow, Wednesday. 

Scottish Steel and Iron Trades.—In most cases opera- 
tions have been resumed this week in the steel and iron 
industry of the West of Scotland, and from now until 
the next stoppage for holidays, at the end of the year, 
it is expeeted that plant will be fully employed. Con- 
tracts on hand represent a large tonnage, and it is under- 
stood that consumers generally have quite a number of 
orders to place although bookings during the Fair 
holiday period have not been very heavy. Ho have 
proved justified that Clydebank would be favoured 
with the contract for a sister ship to the Queen Mary, 
which has proved herself to be an excellent vessel, 
and now that these are realised a time of great activity is 
assured for the local steel industry. Industrial concerns 
have been well to the fore with orders for structural 
steel, as with trade conditions so very much better 
factory extensions and renewals are the order of the day. 
Business in bar iron and re-rolled steel bars is quite 
good at the moment, and for the more immediate future, 
but makers would welcome orders for further ahead, 
which would make sure of plant being kept running 
until the end of the year. The outlook, however, is very 
promising. Prices all round are strong and the following 
are the current market quotations: Boiler plates, 
gl. 17s. 6d. per ton; ship plates, 91. 7s. 6d. per ton ; 
sections, 91. per ton; medium plates, 91. 15s. per ton, 
all delivered at Glasgow stations; Crown iron bars, 
101. 28. 6d. per ton for home delivery, and 9l. 5s. per 
ton for — ; and re-rolled steel bars, 91. 7s. per ton 
for home delivery and 71. 10s. per ton for export. 

Black-Steel Sheet Trade.—Conditions in the black-steel 
sheet trade of Scotland are fairly satisfactory at present, 
and now that the holidays are over makers are looking 
forward to a good autumn demand. The home market 
has been the main source of business during recent 
months, but now that agreement has been reached with 
the Continental Steel Cartel, and an international sales 
organisation fixed up, the outlook is more promising. 
At a meeting of the Sheetmakers’ Conference last week, 
it was decided to advance the prices of black and gal- 
vanised sheets for home delivery by 10s. per ton, but 
no change was made in export prices in the meantime. 
The following are now the current quotations, 4-ton 
basis: Black sheets, 14-16 gauge, 11l. 15s. per ton; 
17-20 gauge, 111. 15s. per ton; 21-24 gauge, 12l. per 
ton; 25-27 gauge, 121. 12s. per ton; 28 gauge, 131. per 
ton; 29 gauge, 131. 58. per ton; 30 gauge, 131. 10s. 
per ton; and galvanised corrugated sheets, 24 gauge, in 
4-ton lots, 141. per ton, all net, delivered Glasgow stations. 

The Steel Cartel Agreement.—By the agreement now 
fixed up between the steelmakers of Great Britain and the 
European Steel Cartel, a great step forward has been 
made in the international relationships in the steel 
industry. With Great Britain now a permanent member 
of the Steel Cartel, much benefit should follow to all. 
The sectional agreements number 12, and the organisa- 
tion of the international syndicate for thin (less than 
{ in. thick) black-sheets and galvanised sheets will come 
into operation forthwith, to complete the group. The 
12 sectional export agreements are as follows : (1) “ Irma” 
material—rails, &c. ; (2) semi-finished material—ingots, 
blooms, billets, &c.; (3) joists, channels, and broad- 
flanged beams; (4) merchants’ bars and sections ; 
5) thick plates (# in. and over); (6) medium plates 
(} in. and less than ¥% in. thick); (7) large flats and 
universal plates ; (8) hoops and strip; (9) tube strip ; 
(10) wire rods and wire products; (11) tinplates ; 
12) sheets (less than } in. thick), black and galvanised. 

Scottish Pig-Iron Trade.—The Scottish pig-iron makers 
are once again being called on for heavy deliveries of 
iron and the possibility of the activity of the past few 
months being maintained is almost a certainty. Order 
books are very full and the output is going rapidly into 
consumption. Prices are steady and are as follows: 
Hematite, 85s. 6d. per ton, and basic iron, 75s. per ton, 
both delivered at the steel works; and foundry iron, 
No. 1, 81s. 6d. per ton, and No. 3, 79s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-lron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, July 25, only amounted to 24 tons. Of that 
total, 4 tons went overseas and 20 tons coastwise. 
During the corresponding week of last year the figures 
were 42 tons overseas and 35 tons coastwise, making 
& total shipment of 77 tons. 








STREET IMPROVEMENTS IN LonDOoN.—At their meeting 

Tuesday, July 28, the London County Council con- 
sidered proposals for effecting street improvements at a 
about 4,000,000/. These include the widening 
of High-street, Notting Hill, to widths varying from 
65 ft. to 85 ft., and the substitution of one new station 
with pedestrian subways and escalators for the two which 
how exist on the London Passenger Transport Board’s 
This scheme is put forward in preference to a 
»y-pass which would have been costly and in which the 
lransport Board would not have co-operated. It is 
“'so recommended that compulsory powers should be 
sought to enable lengths of Western-avenue to be built 
»etween Marylebone-road and Edgware-road, and 
between Wood-lane, Hammersmith, and Latimer-road. 
lengths will ultimately be 100 ft. wide, with at 
present a 45 ft. carriage-way. The construction of the 
section from Latimer-road to Edgware-road is being con- 
sidered by the Minister of Transport. An estimate for 
‘he construction of that part of the Cromwell-road exten- 
sion which falls within the county was approved and it 
was recommended that the Council should contribute half 
the net cost to the widening of Queen Victoria-street. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Warning to Steel Share Buyers.—Directors of repre- 
sentative firms view with concern the remarkable appre- 
ciation which has taken place and is still in evidence in 
prices of practically all steel shares as well as many 
others associated with re-armament. In this connection 
timely warning was given yesterday by Mr. S. C. Goodwin, 
presiding at the annual meeting of the Neepsend Steel 
and Tool Corporation, Limited. Shrewd investors must 
realise, he said, that the prices of such shares were in 
many cases in excess of present-day or even potential 
value. The last slump in steel and other industrial 
shares was well within memory, and history had a 
remarkable knack of repeating itself. He did not 
prophesy that this would occur in the near future, but 
thought there might be a set-back at some date not too 
distant. Mr. Goodwin observed it was usually the small 
investor who was caught, and added that while the 
earning capacity of many firms might be considerable 
for a few years while the country was re-arming, it was 
the average yield spread over a number of years that 
should really assess the true value of a share. Until 
there was much greater activity in the export market 
he failed to see how we could expect to maintain prosperity 
by home trade alone. 

Iron and Steel.—The general level of activity i® 
higher than for many months past. To a considerable 
extent which is not definitely measurable, this is due 
to the increased demand on re-armament account. The 
heavy engineering and special steel sections are vitally 
concerned in this respect. At some d tments whose 
outputs reach thousands of tons a month something like 
two-thirds of the gross production is said to be on behalf of 
naval, military, and air force requirements. These are 
exceptional cases and are not representative of local 
conditions, though they have a direct effect on the 
demands made on intermediate departments, such as 
rolling mills and press shops. Consumption of basic, 
acid and special steels is in the ascendant, but taken on 
the whole the export. position is unsatisfactory, having 
regard both to volume of sales and the difficulty of 
securing payment through currency complications. 
Important extensions to works have already taken place 
and more are under consideration, with timely benefit to 
makers of iron-works and steel-works machinery, who, 
however, report a recurrence of foreign competition, 
mainly of German origin. Some of the purely commer- 
cial sections, such as those supplying agricultural needs, 
are adversely affected by higher costs resulting from 
wage advances largely made possible by re-armament 
demands in the heavy engineering sections. More work 
is passing through the railway shops. Most of this is on 
home account, though the volume of foreign inquiries is 
more encouraging. There is a rising demand for special 
steels from the aircraft, chemical, electrical, and auto- 
mobile industries. 

South Yorkshire Coal Trade.—The unsettled weather 
has given rise to a small improvement in the housecoal 
market, but business generally is at the low level usual 
at this time of the year, and distributors have no diffi- 
culty in meeting demands. Activity in industrial coal 
is well maintained. Contract commitments absorb the 
major part of best hard outputs. Iron and steel works 
are taking full deliveries. In contrast, there is little 
movement in the export section. Business is coming 
forward very slowly to replace expiring contracts. 
Coking smalls are in strong request with values firm, 
as for all grades of coke. Quotations are :—Best branch 
handpicked, 26s. to 29s. ; Derbyshire best house, 22s. to 
23s.; Derbyshire best brights, 19s. 6d. to 21s.; best 
screened nuts, 19s. to 20s.; small screened nuts, 18s. to 
18s. 6d.; Yorkshire hards, 19s. 6d. to 20s.; Derbyshire 
hards, 19s. 6d. to 20e:; rough slacks, lls. to 128.; and 
nutty slacks, 10s. to lls. 








LEVERHULME ResEARCH FELLOwsHIPsS.—Among the 
Leverhulme Research Fellowships for 1936, the following 
have been announced: Mr. 8S. J. Duly, M.A., City of 
London College; the carriage of goods by sea. Dr. F. 
Fairbrother, the University, Manchester; the study of 
electrolytic dissociation processes. Dr. J. de Graaf 
Hunter, F.R.S., C.LE.; the planning and execution of 
geodetic triangulation of great extent. Mr. F. R. Perry, 
Messrs. Metropolitan Vickers Electrical Company, 
Limited ; the study of over-voltages due to lighting on 
transmission lines (renewal of Fellowship). Dr. A. L. 
Reiman, Messrs. General Electric Company, Limited, 
Wembley ;_ electronic conduction phenomena in solid 
insulators. Dr. W. E. Williams, King’s College, London ; 
the determination of the vacuum wave lengths and the 
structures of spectral lines. 


British MANUFACTURING Firm Recorp.—A film 
entitled ‘“‘ Energy’ has been prepared by the In- 
ternational Combustion, Limited, Aldwych House, 


Aldwych, London, W.C.2, to show the various stages in 
the manufacture of the plant turned out at their 
Derby works. The aim is to illustrate the variety of 

roducts dealt with, and in so doing human interest 
as been skilfully combined with technical information. 
The range of equipment covered includes Lopulco boilers 
and steam generators, Cantieny boilers, Beaumont 
coal-handling plant, Rovac filters, Hardinge thickeners, 
Robot automatic stokers, Lopulco, caine and 
Raymond mills, Hum-mer and Ty-Rock screens, Vacseal 
grit pumps and Beaumount drag scrapers. The film 
was taken during a normal working period, without any 
special preparation of the plant and without interruption 
to any process. [tis an excellent record of the activities 








Schemes for various other widenings were also approved. 





of an important British undertaking. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The situation in the 
Cleveland pig-iron trade is little changed, but the slight 
movement noticeable is in a direction that is welcome. 
Makers are providing home users with sufficient tonnage 
to keep works running smoothly and are overtaking, to 
some extent, arrears of delivery ; but the increased tonnage 
they are transferring to merchants still falls considerably 
short of requirements to enable fulfilment of contract 
obligations. New business is on a very limited scale. 
Customers are keen to negotiate for forward supplies, 
and would readily pay fixed minimum prices for almost 
any delivery, but producers are disinclined to entertain 
offers to meet needs over periods ahead, and intimate 
that orders placed, except for early delivery, are 
subject to price revision. Recognised market quota- 
tions remain on the basis of No. 3 description of iron at 
75s. delivered to local purchasers. 


Hematite.—While stringency in the East-Coast 
hematite branch of industry is less acute than it has 
been, the position leaves much to be desired, and the 
statistical state of the department cannot materially 
improve until output is increased. Producers manage 
to allocate to home consumers tonnage enough to meet 
current needs, and have been supplying merchants with 
larger parcels than for some considerable time, but 
deliveries to second hands may have to be made less 
freely, and once again difficulty in arranging for ship- 
ment to overseas buyers is threatened, but these onli- 
tions are expected to be of atemporary duration. Quota- 
tions are based on No. | grade of iron at 85s. 6d. for 
delivery to Northumberland, Durham and North 
Yorkshire, but 5s. is returnable as rebate to buyers who 
do not place orders elsewhere. 


Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke are less disinclined than of late to grant price 
concessions to regular customers, but are not pressing 
sales. The easier feeling is due to extensive enlarge- 
ment of make and the prospect of still greater production. 
For good medium qualities the quotation is 24s. 6d. to 
25s,, delivered to local works. 


Foreign Ore.—Consumers of foreign ore are well placed 
as regards supplies and imports against running contracts 
continue heavy, but the arrival of tonnage from Spain has 
ceased, and while Tees-side works use comparatively 
little Spanish ore, small supplies of rubio are essential to 
some firms, and outlook for the near future is perturbing. 

Manufactured Iron and Steel.—A heavy sustained ton- 
nage of semi-finished and finished iron and steel is passing 
into use as quickly as it becomes distributable, and cus- 
tomers would welcome larger deliveries of several com- 
modities. Re-rollers complain of difficulty in obtaining 
adequate supplies of semi-finished steel. Sheet makers 
have more work on hand than for some time. They 
have advanced prices by 10s. for home business, but 
have made no change in export quotations. Large 
quantities of finished steel are absorbed by requirements 
of the shipyards, engineering shops, and for construc- 
tional purposes. Among the principal market quota- 
tions for home business are: Common iron bars, 
101. 28. 6d.; best bars, 101. 12s. 6d.; double best bars, 
lll. 2e. 6d.; packing ( lel), 9. 7s. ; king 
(tapered), 101. 108.; steel billets (soft), 6l. . bd.; 
steel billets (hard), 71. 7s. 6d.; steel bars, 91. 7s.; iron 
and steel rivets, 12l.; steel boiler plates, 91. 178. 6d. ; 
steel ship plates, 91. 7s. 6d.; steel angles, 91.; steel 
joists, 91. 7s. 6d.; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over and 9. for smaller lots ; 
and fish plates, 12/. 10s. Black sheets (No. 24 gauge) 
are 121. for delivery to home customers and 91. 15s. f.0.b. 
for shipment abroad ; and galvanised corrugated sheets 
(No. 24 gauge) are 14/1. for delivery to home customers 
and 111. 15s. f.o.b. for shipment overseas. 





Scrap.—Business in scrap is quiet. Heavy steel is 
plentiful, and is offered freely at 57s. 6d. Demand for 
machinery metal has eased, and 67s. 6d. is a full quota- 
tion; while there are sellers of heavy cast-iron at 65s., 
and of light cast-iron at 55s. 








Roap Accipent Statistics.—During the week ended 
July 18, 1936, 154 persons, of whom 54 were pedestrians, 
were killed on the roads of Great Britain. During the 
same period, 5,224 persons, of whom 1,373 were pedes- 
trians, were injured. Since the beginning of the year, 
3,264 persons have been killed and 116,821 injured, the 
corresponding figures for the same period of 1935 being 
3,335 and 113,983. 


CuemMicAL ENGINEERING CoNGRESS: ERRATUM. 
Mr. W. F. Carey, whose remarks on June 25 at the above 
Congress were reported on page 58 of our issue of July 17, 
has asked us to publish the pane a eee pe summary. 
He said that coolers built on the is of the formule 
available for calculating film coefficients in practice 
gave a heat-transfer coefficient only about half of that 
estimated. The difference was due to the thermal 
resistance of the dirt deposits and to channelling. There 
was now available sufficient information for the per- 
formance of an ideal clean cooler to be predicted. The 
main uncertainty lay in predicting the effect of dirt 
deposits, and the formance of working heat-transfer 
apparatus should be interpreted in the light of informa- 
tion available. When this was done some additional 
allowance might have to be made for the roughness intro- 
duced by the deposits, as had been suggested by the 





work of Nikuradse. He believed that considerable 
economies would follow from the results of such an 
analysis. 
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LOCOMOTIVE TURNTABLE OPERATED BY BRAKE 


(For Description, see Page 117.) 
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ENGINEERING TRAINING AND | [YRS 


EDUCATION. hi ea 

The Massachusetts Institute of Technoloqgy.—It has 
been decided to extend the present course in Marine 
rransportation arranged by the Department of Naval 
Architecture and Marine Engineering at the Institute 
of Technology, Cambridge, Mass., to a fifth year, and 
the greater part of the fourth will now be spent at 
sea, The course is in the charge of Professor L. B 
Chapman and in the first two years students are 
given fundamental instruction in physics, mathematics, 





chemistry, English, & In the third, specialisation in 
marine transportation commences, the work covering 
economics, administration, ship design, & In the | 


fourth, three months will be spent in the engineering 
und deck departments, in the purser’s department, 
and three months at ports studying handling questions. 
the fifth vear will be devoted to intensive study at the | 
Institute. 


The Royal Sanitary Institute The autumn oman} 
for training courses for the examinations held by this | 
Institute for sanitarv and smoke inspectors, for asso- | 
ciateship, will commence on September 21. Par | 
ticulars are obtainable from the Secretary, 90, 
Buckingham Palace-road, S.W.1 


Es | (6.8) 





Busk STupenrsarr i AgrRonavtics.—The Busk 
Studentship in Aeronautics for the year 1936-1937 has 
been awarded to Mr. J. W. E. Clarke, B.Sc., Glasgow, 
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PLATE VII. 





UNION STEAM SHIP COMPANY, OF NEW ZEALAND, LIMITED. 


AND ENGINEERS, BARROW-IN-FURNESS. 
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WIND LOADS ON BUILDINGS. 


THE estimation of wind loads, and the corre- 
sponding provision of adequate resistance, may be an 
important and possibly a controlling factor in the 
design of modern buildings. Such provision can be 
regarded to some extent as a form of insurance, 
since few buildings are likely to experience the full 
force of the wind load which they have been 
designed to resist. Wind forces, like the water 
levels of great rivers, are subject to seasonal varia- 
tion within fairly well defined limits, but peak 
values, like exceptional flood levels, may occur, 
perhaps once in a lifetime, and they are virtually 
unpredictable. 

Designers are naturally reluctant to pay the high 
premiums necessary to cover such very remote 
contingencies, but the constructional engineer can 
hardly follow the example of the bridge builder in 
the kind of ingenious compromise adopted in 
spanning the Nerbudda River near Jubbulpore by 
a ‘submergible ” bridge, the roadway of which is 
just above the ordinary flood level and below the 
water surface during high flood. Buildings must, 
of course, be capable of withstanding exceptional 
wind loads, and a primary consideration is the 
estimation of limiting values. In the British Isles 
a wind velocity of 100 m.p.h. with a corresponding 
indicated pressure of 30 lb. per square foot is 
relatively infrequent, but occasionally recorded in 
exposed situations, and this value forms the basis 
of most of the rules relating to wind loads. Wind 
velocities are generally lower near ground level, and 
it is not until a height of about 1,500 ft. is reached 
that the wind velocity approaches the theoretical 
or gradient velocity calculated from the distance 
between isobars. Thus the maximum wind pressure 
may be reduced for buildings of moderate height 
and for the lower sections of high buildings, while 
a further reduction is justified in the case of a 
building which is shielded by surrounding buildings 





The problem of wind resistance is only stated and 
very far from solved when the external wind force 
has been estimated, and the more accurate this 
estimation, so the precise investigation of resultant 
stresses becomes the more imperative. This is the 
problem which has been engaging the attention of a 
research sub-committee of the American Society of 
Civil Engineers for a number of years past, and the 
publication of the fifth progress report on Wind 
Bracing in Steel Buildings (Am. Soc. C.E., Pro- 
ceedings, March, 1936) marks another stage in the 
development of a satisfactory solution, In the 
first report of the sub-committee, published m 1931, 
a recommendation was adopted regarding a design 
value for wind pressure, which was taken as varying 
from zero at ground level to 20 Ib. per square foot 
at 500 ft., and then increasing at a slower rate to 
30 Ib. per square foot at 1,000 ft. These recom- 
mendations are lower than those of the Steel 
Structures Research Committee, published shortly 
afterwards, of 15 lb. on the upper two-thirds of a 
building with an additional 10 lb. on all projections 
above the general roof level, just as the latter were con - 
siderably lower than the London rules then in force- 
The exact estimation of wind load is, perhaps, of 
less importance than the provision of adequate 
resistance to carry the assumed wind load in the 
frame of a building, since there is a wide margin 
between calculated resistance and the failing load of 
a building under the action of wind. Valuable 
evidence as to ultimate strength has been provided 
by the hurricanes and other wind storms of excep- 
tional violence which occur from time to time, and 
the effect of earthquakes also has a bearing on the 
problem of wind resistance, since in both cases the 
building is subjected to lateral forces. In almost 
all cases of observed failure due to wind or earth- 
quake, the failure has been due not to the under- 
estimation of design loads, but has resulted from 
insufficient attention having been given to the 
problem of lateral stability. Thus if the design is 
correct on a qualitative basis, the building will 
withstand much higher loads than the specified 
values. This reserve of strength, a measure of 
which is provided by the excess of calculated over 
observed deflections, forms a valuable safeguard 
against the effect of loads outside normal experience 
which might one day be encountered. The possi- 
bility of such exceptional loads is indicated by the 
regords established at Mount Washington, New 
Hampshire, where wind velocities of over 200 miles 
an hour, corresponding to pressures of over 100 Ib. 
per square foot, have been recorded. Designers 
would be unreasonably hampered if it were necessary 
to provide for such extraordinary values, but the 
assumption that such provision is unnecessary can 
only be justified by an accurate knowledge of the 
stresses actually caused by the lower load values 
used in design. Thus the main attention of the 
American Society’s sub-committee during the last 
five years has been focussed on the possibility of 
devising quick and convenient methods for deter- 
mining the wind stresses in the steel framework of 
a tall building. It is over twenty years since Wilson 
and Maney published their classical analysis of a 
complicated steel frame, and they have been 
followed by many investigators, all working with 
the same object in view, that of finding simpler or 
shorter methods of solution. A vast amount of 
individual and collective research work has resulted 
in the emergence of two systems. These are the 
moment distribution method introduced by Hardy 
Cross, and modified by Morris, Grinter and others, 
and the modifications of the original slope deflection 
system of which the Goldberg method is perhaps 
the most profitable. By either system accurate 
results can be obtained with a reasonable amount of 
computation. 
There are, however, many constructional engineers 
who distrust all forms of scientific analysis and still 
hope that a place may be found for the approximate 
or empirical methods upon which they have been 
accustomed to rely. Their methods have been 
elegantly expressed by Fleming, who states that 
when a college professor remarks “it is readily 
seen that .” he knows that he has an evening’s 
work ahead of him. At first sight the success of 
the conventional methods appears rather remarkable, 
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analysis tends to confirm that the empirical assump- 
tions upon which these methods are based approxi- 
mately represent the conditions which ought to be 
fulfilled and which actually exist in a well-designed 
framework. Thus it is by no means impossible to 
envisage a compromise between the so-called prac- 
tical designers on the one hand and the theoretical 
analysts on the other. 

When the safety of a building has been assured | 
by the designer, it still remains for him to see | 
whether it is likely to be comfortably habitable ; | 
the upper apartments will be untenantable if 
oceupants are likely to suffer from skyscraper | 
sickness, and the rigidity necessary to obviate this 
mal-de-mouvement can apparently be obtained by | 
limiting the calculated deflections to 2 ft. per 
thousand. British designers are rarely hampered 
by such considerations, but they are likely to be 
interested in the section of the sub-committee’s 
report which deals with wind loads on the roofs of | 





ENGINEERING. 

In the meantime design should be more closely 
related to the fundamental research work which 
has already been carried out, and attention is 
directed to the valuable summary of experimental 
data now available which is included in the report 
of the American Society’s sub-committee, together 
with interim recommendations, the adoption of 
which should undoubtedly promote “ increased 
safety’ and “a general improvement in design.” 
There is no justification for the specification of 
loadings which are the very reverse of those actually 
experienced, and their continued use must result in 
discrediting all empirical estimates and approxi- 
mations, which are methods of real value if they 
have a reasonable foundation in fact. 








THE FRACTURE OF METAL 
CRYSTALS. 


A FEATURE of modern scientific research is that 





single-storey buildings of large span. | while it is steadily increasing our knowledge it is 
also continually opening up new fields for further 
presents a very different problem from that of the| research; in other words, the more investigators 
tall building, but one no less important. The order | get to know, the more conscious they become of the 
of solution is now inverted, for the calculation of | gaps in the information at their disposal. This 
stresses becomes a relatively simple matter when | state of affairs, far from leading to a sense of 
the distribution of the applied loads is known, | disappointment, constitutes, on the contrary, an 
whereas the wind force can no longer be adequately incentive to further effort and makes of research 
expressed as a simple function of mean intensity and | work the real live force it is in industry to-day. 
projected area. The necessity for an accurate | [n the past few years the question of the fracture of 
determination of the distribution of wind load at| metals subjected to stress in various forms has 
various points of the roof surface is particularly occupied the attention of numerous workers in 
evident when dealing with arched forms of con-| many countries, but, as stated by Dr. H. J. Gough, 
struction, on which the action of eccentric loads is | F.R.S., in opening a discussion on “ Fractures in 
so much more severe than in the case of uniform | Metals and Brittle Materials,” held at the Royal 
pressures. | Society on June 11, an essential difficulty of the 
The existence of negative pressure, or suction, on | problem arises from the inadequacy of existing 
the windward side of a rounded or sloping roof, in| theory to offer even a qualitative conception of the 
addition to the suction on flat and leeward surfaces, | jaws of cohesion of the metallic state. Work on 
is well established ; yet in many specifications, “ the | the fracture of metal crystals has thus thrown into 
prescribed wind force has commonly been merely a | relief the fact that knowledge of a fundamental 
pressure on the windward slope with no force at all| character on the basic principles of cohesion is 
on the leeward slope.” This is highly erroneous,” exceedingly scanty. Meanwhile, however, investiga- 
continues the report, and few engineers will take| tion on the deformation and fracture of metals 
exception to such emphatic protest, for the New-| continues unabated and discussions such as that 
tonian treatment of wind force as a simple vector | with which we are dealing are helpful in that they 
has long been regarded as inadequate. The so-called | provide the means for correlating results obtained by 
lifting power of wind was recognised long ago, | different methods of attack. . 
although it was not fully explained until experi- | After stating that metals are principally en- 
mental investigation, stimulated by realisation of | countered in the polycrystalline state but that 
the possibility of mechanical flight, had demon- | research indicates that the normal deformation and 
strated that a horizontal wind could induce an| fracture characteristics are associated with the 
upward lift on obstacles which might be placed crystalline structure as such, Dr. Gough pointed out 
in its path, | that recent work on the mechanism of fracture 
The earliest experiments on model roofs were pro- | suggests that the criterion of the actual conditions 
bably those of [rminger, who used a small wind | ynder which fracture is produced is a certain local 
tunnel, air velocity being developed by utilising the | condition of the crystalline sub-structure and that 
draught of a high chimney. Irminger’s conclusions, | this criterion is independent of the actual type of 
published over forty years ago, were briefly that on | applied loading (e.g., static or cyclic direct, torsion, 
a dome-shaped roof the pressure is everywhere | bending, or impact).* Dr. “Gough also drew 
outwards and the resultant nearly vertical; and | attention to the time factor, emphasising that there 
that on pitched roofs, the pressure on the windward | is much experimental evidence of the reality of the 
side is greatest near the lower edge, that it diminishes | jnfiluence of speed of loading on deformation and 
and finally becomes negative near the ridge. These | fracture, adding, however, that a physical explana- 
results have since been elaborated, and though | tion as to why time. as such, should enter into the 
modified in detail they have been essentially con- | problem, has vet to be offered. 
firmed in all subsequent investigations, whether} In a contribution to the discussion, Sir Robert 
in model or full-scale tests. Experiments on models} Hadfield, F.R.S., dealt at some length with this 
could not, of course, be relied upon without corre- question of the effect of time and referred to a paper 
sponding tests on actual buildings, but the research | read in 1920 by Mr. S. A. Main and himself before 
work carried out by Stanton and subsequently|the Institution of Civil Engineers on ‘“ Shock 
continued under his direction at the National | Tests and their Standardisation.” In this investiga- 
Physical Laboratory clearly showed that, for the | tion the varying behaviour of ferrous materials, as 
purpose of investigating the effect of wind pressure | regards their mode of fracture, was investigated 
on buildings, actual conditions can be accurately | under a wide range of speeds of testing, from that of 
reproduced in a spill wind tunnel. | ordinary static tests to the sudden fractures caused 
The work recently carried out for the Building | by the impact of rifle bullets at high velocities—up 
Research Board by the Engineering Department | to nearly 3,000 ft. per second. Some materials 
of the National Physical Laboratory has there- | like over-heated mild steel, which are tough under 
fore been restricted to small-scale experiments ;| slow stressing, were found to be quite brittle at 
the effect of screening has been  investi-| only moderate speeds of testing. Moreover, mild 
uated by varying the spacing between models | steel of good ordinary quality, proved to be tough at 
of adjacent buildings, and work is at present in | all normal speeds used in testing but tended to break 
progress on a model representing about a quarter | with a brittle fracture when attacked at the high 
of a square mile of the Covent Garden district of | speeds of rifle bullets. On the other hand, Sir Robert 
london. The results of this research should be of | added that he had often remarked that there seems 
very great interest, and it is possible that they will | to be little difference between the appearance of the 
in due course lead to a revision of the specified | whe 
wind loadings for closely built-up areas. 


The action of wind on the roof of a shed or hangar 








* See ENGINEERING, vol. cxli, page 590 (1936). 
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fracture of steel produced as a result of firing a 
projectile at armour plate, and that obtained in the 
case of a steel specimen tested under ordinary static 
or dynamic conditions, at comparatively low 
velocities of impact. The question of time was also 
referred to by Mr. 8. A. Main, who in the course of 
his contribution to the discussion, suggested that 
among the points for investigation might be that of 
ascertaining whether, under extremely rapid rates 
of stressing, the mode of breakdown remained the 
same as it had proved to be under all conditions, 
from ordinary tensile testing to fracture by fatigue. 
Mr. Main made the point that very sudden loading 
occurs under some practical conditions and, in his 
opinion, it would be remarkable if, with the extreme 
limitation of time available in such cases, fracturing 
proceeds in quite the same manner. 

Another speaker in the discussion was Professor 
B. P. Haigh, who, in a contribution entitled 
“Theory of Fracture’ gave an interesting review, 
on broad lines, of his views on the problems under 
discussion, some of which views, incidentally, 
appear to differ from those expressed by Dr. Gough. 
In his opening remarks, Professor Haigh emphasised 
that the variety of form exhibited by the fractures 
of different substances, by one and the same metal 
broken in different ways, and even by different 
parts of the same fracture, can be taken as evidence 
that the mechanism of rupture includes more than 
one mode of relative displacement—associated with 
more than one characteristic physical and chemical 
change. His subsequent remarks on slip-bands, 
ductile strain, and fluid stresses contained much 
food for thought and, as he indicated the influence 
of these on practical problems, it will be of interest 
to quote his conclusions briefly. He stated that 
when a slip-band is formed in a grain of ductile 
metal, the increase of volume from the crystalline 
to the amorphous state must tend at first to produce 
fluid pressure in a core surrounded by increased 
shear stress, and the slip-band tends to spread across 
planes of easy cleavage in the grain. The subsequent 
cooling of the amorphous layer, and the reduction 
of volume associated with recrystallisation on the 
faces of the slip-band must tend to relieve the 
increase of stress. The heat liberated during ductile 
strain is attributed largely to that delivered 
during recrystallisation. Although ductile strain is 
commonly regarded as a sign of approaching 
danger, it may often be beneficial in respect that 
increase in volume and the production of fluid 
pressure tend to destroy fluid or “ triple ”’ tensile 
stresses which might be more immediately dangerous. 
Fluid or triple tension, which Professor Haigh 
describes as any combination of principal stresses 
acting in all directions as tension, is produced 
locally in many different ways and appears to b 
always a source of immediate danger—tending to 
produce fracture in a brittle manner, even in ductile 
metals. He believes that fhe greater number of 
internal heat-cracks. hair-cracks, and “ snow- 
flakes” in castings, forgings and welds are caused 
by triple-tensile stress produced by thermal con- 
traction of the interior after the exterior has cooled 
to a temperature low enough to provide the necessary 
resistance to shear stress, the triple-tensile stress 
producing brittle fracture by normal separation of 
the faces of the parts. 

In the space at our disposal, we have only been 
able to refer to a few of the speakers and to give 4 
bare outline of the trend of a phase of the discussion, 
but what we have said justifies the contention that 
research on such a complicated subject as the 
fracture of metals both clarifies and intensifies the 
problem. Many questions put during the course ol 
the discussion perforce remain unanswered, but these 
very questions constitute the seeds of new inquiries 
and investigations which will cause the conjectures 
of to-day either to become the certainties o! 
tomorrow or to be finally discarded as erroneous. 
One interesting and heartening feature emerges 
from the present, and similar recent discussions, a0 
that is that research physicists and chemists, 
mathematicians and men from other, and hitherto 
distinct, branches of science now contribute their 
quota to the elucidation of problems which, until 
comparatively recently, were considered the sole 
concern of the engineer user and the supplying 
metallurgist. 
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NOTES. 


British SatLine Fisnine CraFt. 

One of the British industries in which experience 
rather than calculation has played the greatest 
part is the building of the small sailing craft used for 
fishing and in other coastal occupations; in other 
yords the industry has been an art rather than a 
wience. But, as the tense of the last verb indicates, 
it is now largely moribund, and a very commendable 
action has therefore in our opinion been taken by 
the Society for Nautical Research in the organised 
recording of the construction of such of the craft 
concerned as survive. Some of the results of this 
effort are to be seen in the very interesting collection 
of drawings and models in the Special Exhibition of 
British Fishing Boats now open in the Science 
Museum, South Kensington. While the persist- 
ence of some of the types of boat displayed may be 
due to inertia it cannot be doubted but that others 
are the result of long years of trial and error in 
arriving at the best forms suited to the very varied 
conditions and services around the British coast. 
Apart from the general interest of the subject the 
preservation of the results of painstaking empiricism 
may be well worth while should circumstances ever 
call for their renewed employment. At present 
the sails of these craft are rapidly disappearing from 
our home waters. It is true that the Londoner 
can see in his river numbers of picturesque spritsail 
barges handled with consummate seamanship and 
the Norfolk wherry is also still actively useful, but 
of the 800 sailing trawlers which in Victorian days 
were based on the River Humber not one is left and, 
although 300 of the well-known Brixham trawlers, 
survived the hazards of the recent war, less than a 
dozen of the first class now remain. In other areas 
similar conditions obtain, the steam trawler and the 
motor boat are driving sail from the sea, and soon, 
were it not for the efforts now being put forth, 
what the fishing craft really was could only be 
guessed at, the artist being technically unreliable 
und the snap-shot providing but passing glimpses. 
It should not be inferred from the remarks above that 
the Society of Nautical Research is wholly respon- 
sible for the present Exhibition; on the contrary 
many of the models are from the marine collection at 
the Science Museum, and the head of that section, 
Mr. G. S. Laird Clowes, M.A., has provided an 
excellent review of tHe history and present position 
of the fishing-craft records in his introduction to the 
detailed catalogue of the exhibits. The exhibition 
was opened on Wednesday, July by the Right 
Hon. The Lord Macmillan, K.C., with the Earl 
Stanhope, K.G., H.M. First Commissioner of 
Works in the chair, It will remain open until 
Monday, August 31, and, we hope, will be as largely 
attended as it deserves to be. 
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MemoriaL IN Hatron-GARDEN. 

Although London is well provided with memorials 
to the outstanding figures in the fine arts and in 
politics, the many pioneers in the application of 
science to the development of industry who have 
lived and worked within its boundaries, are still only 
sparingly commemorated. Something has been 
done in recent years to remedy this defect and 
bring to the notice of passers-by the names of men 
to which so many modern processes, and even entire 
industries, owe their present importance, but 
hitherto such efforts have been confined, in their 
subjects, to single individuals or incidents, On 
Saturday last, however, a memorial of another and 
more compendious type was added to the list of 
London monuments, when the Mayor of Holborn 
(Mr. H. W. Langdon) unveiled a framed and glazed 
board in Hatton-garden recounting the historical 
associations of the district from medizval times, 
and more especially perpetuating the names of a 
tumber of scientists, engineers, inventors, and other 
nen of note during the last two centuries with whose 
early labours it is more or less closely identified. 
Among these may be mentioned Sir Hiram Maxim, 
who made his first machine guns at No. 57p, and 
P. N. Johnson, who succeeded in refining platinum 
in 1817 at No. 79, where the present firm of Messrs. 
Johnson and Matthey are still engaged in the 
smelting of fine metals. Electrical engineering is 
strongly represented by J. S. Sellon, who founded 
the Brush Electric Lighting Company and the 
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Electric Power Storage Company; Lane-Fox and 
Maxim, who did much of their early work on electric 
lamps in Hatton-garden, and Ferranti, who was 
established there in 1884. At No. 44, where was 
situated the instrument-making business of R. W. 
Paul, now amalgamated with the Cambridge 
Instrument Company, Limited, the first British 
cinematograph apparatus was constructed and 
demonstrated, and it was this fact which led Mr. E. 
Kilburn Scott to consider the desirability of erecting 
the memorial, the completion of which is largely due 
to his efforts, The viscose process for the manufac- 
ture of artificial silk was developed by Cross and 
Bevan at No. 57c in 1892. No. 32 was the office 
where Samuel Plimsoll, of load-line fame, was in 
business as a coal merchant before he became better 
known as a politician. In Cross-street, about 1700, 
Nathaniel Hadley established a works for the 
manufacture of fire-fighting appliances, which later 
developed into the firm of Messrs. Merryweather and 
Sons, Limited, now at Greenwich, At the junction 
of Cross-street and Hatton-garden stands St. 
Andrew’s Parochial School, a charitable foundation 
dating from 1696 and now the oldest building 
remaining in Hatton-garden, and it is to the front 
of this building that the memorial has been affixed. 


New Heating LaBorRaToRY AT THE BUILDING 
RESEARCH STATION. 

To make the work independent of weather condi- 
tions, a new laboratory, where researches on the 
heating of buildings will be carried out all the year 
round, instead of only in the winter, has been con- 
structed at the Building Research Station of the 
Department of Scientific and Industrial Research at 
Garston, near Watford. This laboratory was for- 
mally opened on Wednesday, July 22, by Sir Frank 
Smith, the date being that of the annual visit to the 
station of the Institution of Heating and Ventilating 
Engineers, who are providing a sim of 1,5001. to 
enable the studies of heating problems to be expedited 
and extended. The laboratory is really one room 
within a larger room. The smaller room, which is 
18 ft. by 12 ft., can be heated in a number of different 
ways and has a ceiling which can be raised or 
lowered, It is isolated from the weather by the 
outer room in which the testing instruments are 
installed. The various walls of this outer enclosure 
can each be refrigerated and their temperatures 
can be controlled to ; deg. F. The test room is 
thus exposed to constant “‘ weather ”’ and so requires 
a definite amount of heating to bring it to a com- 
fortable warmth. By this means the different 
methods of heating can be readily compared. Modern 
heating methods have been utilised in the control of 
the outer enclosure. Every surface is panel heated, 
or panel cooled by brine, which circulates in pipes in 
the walls, floor, and ceiling. The brine is supplied 
from a 4}-ton ammonia compressor, which is in- 
stalled at one end of the laboratory, while at the 
other end is the instrument room. 


Tue Britisn Association ; BLackPoot MEETING. 

In our issue of May 1 (page 485) we gave some 
preliminary particulars of the forthcoming meeting 
of the British Association at Blackpool. We are 
now able to give further details of the programme 
of Section G, though some items still remain to be 
finally settled. Section G proceedings will com- 
mence on Thursday morning, September 10, when 
the president, Professor Cramp, will deliver his 
address on “* The Engineer and the Nation.” This 
will be followed by a paper by Dr. C. C. Garrard 
on “* The Economic Incentive of the Engineer.”” A 
paper by Mr. L. Thompson, managing director of 
Pleasure Beach Company, Blackpool, will then be 
taken, the subject being a ‘“ Description of the 
Machinery of the Amusement Park.” The next 
item will be a report by Dr. L. G. A. Sims on the 
** Magnetic Permeability of Iron;” this will be 
followed by reports of committees. In the after- 
noon a visit will be paid to the Pleasure Beach dealt 
with in Mr. Thompson’s paper. On Friday, the 
first paper will be entitled ‘* Railway Locomotive 
Development.’ This is to be by Mr. W. A. Stanier, 
Chief Mechanical Engineer of the London Midland 
and Scottish Railway, and this will be followed 
by one Mr. Ashton Davies, Chief Commercial 
Manager of the railway, dealing with traffic pro- 





blems. This, it is understood, will deal largely with 
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the special problems arising in connection with 
crowds at resorts. A third paper on Friday morn- 
ing will be by Messrs. H. J. Deane and E. Latham, 
M.M.Inst.C,E., the subject being the preservation 
of sea beaches. In the afternoon it is hoped to 
arrange a dynamometer-car demonstration, and a 
visit to the Preston Grid Station. On Monday, 
September 14, the proceedings will open with a 
paper by Mr. H. F. Shanahan on “ Electricity for 
the Consumer,” to be followed by one by Mr. A. W. 
Ladner on ‘‘ Beam Wireless.”’ The morning pro- 
ceedings will conclude with a demonstration by 
Professor E. W. Marchant, of a method of varying 
frequency in an oscillating electric valve, as applied 
to the excitation of a monochord. In the afternoon 
there will be a general discussion on “ Traffic 
Safety,’ opened by Mr. E. H. Fryer, assistant 
secretary of the Automobile Association. Mr. 
Fryer’s opening contribution will be entitled the 
‘* Application of Science to the Solution of 
Road Users’ Dangers and Difficulties.” It is 
much to be hoped that in this connection practical 
suggestions will be put forward with regard to the 
improvement of cars in interests of safety. This, 
it is felt, is a special field in which the views of 
engineers should prove valuable, since their know- 
ledge acquaints them with the ideal requirements 
as well as with their practicability. On Tuesday 
the programme includes a paper by Dr. W. 8. Stiles 
on ‘ Headlight Glare and Illumination in Fog ;” 
one by Mr. R. G. Batson of the Road Research 
Laboratory, on the “‘ Effect of Road Surface and its 
Maintenance on Road Safety;”’ and a third by 
Mr. H. Ricardo, on ‘‘ High Speed Diesel Engines.’’ 
An afternoon visit will be paid to Messrs, Leyland 
Motors, Limited. On Wednesday the following 
papers are tentatively down for reading: ‘‘ Some 
Measurements of Radiation from Combustion 
Gases,’ by Dr. Margaret Fishenden ; and “ Trans- 
verse Elasticity of Building Materials,’ by Messrs. 
R. H. Evans and R. H. Wood. 


PAPERS FOR THE HiGH TENSION CONFERENCE. 

_ The Paris High Tension Conference is laudably 
taking steps both to reduce its labours and to 
improve the quality of the communication it sets 
out to consider. With this end in view it is 
limiting the number of papers that may be 
submitted ‘by each country and is increasing the 
responsibility of the National Committees by 
requiring them to exercise closer supervision Over 
their contents. As, nevertheless, it is desirable 
that British developments and practice should be 
adequately represented at the 1937 sessions the 
British Committee asks that intending authors 
should notify the secretary, whose address is the 
Institution of Electrical Engineers, Savoy-place, 
Victoria Embankment,~ London, W.C.2, of the 
subjects of the papers they propose to submit 
without delay. This notification should be followed 
by a summary not exceeding, say, 300 words, which 
should be received not later than September 15. 
The Committee has to submit all approved papers 
to Paris by December 31; authors should there- 
fore send them to the secretary not later than the 
middle of November and as much before that date 
as may be convenient. 


EXAMINATIONS IN GAS ENGINEERING. 

Of the 448 candidates who this year entered for 
the examinations in gas engineering and gas supply 
of the Institution of Gas Engineers, 22 obtained first 
class with distinction, 120 first class and 183 second 
class. In 1924, the number of candidates examined 
was 60. Four external candidates were awarded 
first-class, and four second-class, diplomas in gas 
engineering (manufacture) as the result of the 
presentation of theses, and one was granted a first- 
class diploma in gas engineering (supply). In 
addition, 28 external candidates and 51 internal 
candidates were awarded the higher-grade certi- 
ficate in gas engineering as the result of examination, 
and 18 external candidates and 33 internal candi- 
dates obtained ordinary certificates in the same 
subject. Higher-grade certificates in gas supply 
were awarded to 13 external and 38 internal candi- 
dates and ordinary certificates to 22 external and 
90 internal candidates in the same subject. Report- 
ing on the examination the Board of Examiners 
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; | . eandal P 
and that in most grades the average was higher than | has lately demanded investigation, and for this 


in 1935. There was, however, a general lack of 
practical experience, for which members of the 
Institution are urged to provide an adequate 
remedy. 
atill needed attention. In the examination for the 
ordinary grade certificate in gas engineering, the 
work of the internal candidates was of a fairly high 
standard, though in many cases the answers were 
spoilt by being badly written and untidy. Free- 
hand sketches were generally poor, though those 
made with instruments were reasonably good. 
Although the general knowledge displayed by 
external candidates was weak in the ordinary grade 
of gas engineering, it was higher than in 1935. In 
the higher grade the work was also a higher standard 
than in recent years, particularly in respect of those 
(questions which dealt with principles and processes. 
lhe work of the candidates for the higher-grade 
certificate in gas supply was also of a slightly higher 
standard than in 1935, though it is suggested that 
the questions should be read more carefully, to 
ascertain exactly what answer was required. In 
many cases the sketches were excellent. 





THE NATIONAL PHYSICAL 
LABORATORY. 
(Continued from page 72.) 

Vaterials for Use at Elevated Temperatures. Boiler | 
Plate, Pipe Flanges.—Studies of the mechanical 
properties of engineering materials under conditions 
of elevated temperature are proceeding at the 
Laboratory along two main directions, concerned 
respectively with what may be described as the prac- 
tical and theoretical aspects of creep phenomena. 
\ research under the first of these heads, which has 
recently been completed, was devoted to ordinary | 
nickel-chromium iron, and certain proprietary iron 
alloys including “ Silal,” “ Nicrosilal,” and “ Ni- 
resist."" In the more general cases of ordinary and | 
nickel-chromium cast irons, creep tests at 538 deg. C. | 
(1,000 deg. F.) were made to determine the effects | 
of a preheating treatment at temperatures higher 
than those to which the materials should be subject | 
in service, It was found that such pre-heating at | 
600 deg. C., and to an even greater extent at 650) 
deg. C., was remarkably effective in reducing the | 
creep and growth of these irons at the service tem- | 
perature of 1,000 deg. F. 

The important possibilities, on the one hand of | 
molybdenum as an alloying element of steels used | 
at elevated temperatures, and on the other of | 
appropriate heat treatments, in improving creep 
properties, are being systematically investigated on | 
behalf of a joint committee of the British Electrical | 
and Allied Industries Research Association and the | 
British Iron and Steel Federation. The work 
involves the study, along comparative lines, of the 
tensile, creep and impact properties of steel contain- 
ing 0-15 per cent. carbon and 0-5 per cent. molyb- 
denum, together with small additions of other 
alloying elements, which are added separately. 
With the co-operation of the Metallurgical Depart- 
ment, this last group of complex molybdenum 
steels, containing vanadium, tungsten, copper, man- 
ganese or titanium, is being examined by macro- 
scopic and microscopic methods following trial heat- 
treatments and the determination of the critical 
points in the various alloys. Normalising, oil quench- 
ing and tempering, and spheroidising are among the 
heat treatments applied prior to creep testing, and | 
it has been found that the steels exhibit considerable 
differences of behaviour, particularly as regards 
their creep propertie at 550 deg. C. and their resist- 
ance to embrittlement after prolonged heating at 
i) deg. or 550 deg. C. Careful metallurgical 
examination is being made to ascertain effects of 
prolonged subjection to stresses at temperatures in 
the region of 500 deg. C., while the development of 
intererystalline cracking as the result of such 
exposure is also included in the investigation. 
Other work in hand of a similar character, is con- 
cerned with the hardness, as well as the strength 
and creep properties, of carbon and molybdenum 
steels at temperatures ranging from 400 deg. to| 
Si) deg. C. Finally, the combination of 0-5 per | 
cent. molybdenum with a somewhat higher carbon | 
content, amounting to 0-3 per cent. in a cast steel, | 
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In some grades sketching was poor and | 


| intercrystalline break- 


purpose it has become necessary to increase the 
equipment of the department by constructing two 
additional high-sensitivity creep units. 

A somewhat related research of interest to 
engineers similarly engaged, is concerned with the 
cause and prevention of cracking in boiler plates. 
The simulation of severe service conditions is 
achieved in the Laboratory by a machine which 
subjects to repeated bending large specimens 
immersed in a boiling solution comprising 10 per 
cent. of sodium hydroxide in distilled water. Results 
already obtained from plain rectangular specimens 
have shown that boiler-plate material offers a much 


| greater resistance than does mild steel to these 


simultaneously applied conditions of stress and 
corrosion. In round figures, mild steel gave a 


| limiting stress range of 10 tons per square inch on 


an endurance basis of 3 million cycles, whereas the 
boiler plate samples sustained without fracture 
8 million to 10 million 
cycles of stress over a 
range of 18 tons per 
square inch. It is of 
interest to note that 
specimens which frac- 








tured revealed no 
evidence of general 


down. 

Following this work 
on plain plates, a series 
of tests was conducted, 
under the same condi- 
tions of cyclic stress 
combined with immer- 
sion in the hot, corrosive sodium hydroxide solution, 
with riveted joints, the specimens consisting of two 
plates § in. thick and 12 in. wide, joined by double 
riveted, double cover straps. Of five such samples 
tested, one endured, without fracture, 5 million cycles 
over a stress range of 17 tons per square inch calcu- 
lated on the plate. The other four at stress ranges 
from 18 tons to 24 tons per square inch in the plates 
fractured outside the joint at endurances ranging 
from 1-2 to 0-2 million stress reversals. Examina- 
tion of the fractures has disclosed a tendency for 
progressive flaws to follow the crystal grain boun- 
daries, while in one case, in the vicinity of a rivet 
hole, a small crack appeared, following a series of 
non-metallic inclusions which appeared to have 
been enlarged by the action of the caustic solution. 
The next stage in this research is the examination, 
now in progress, of the behaviour of welded joints 
in boiler plate under the same conditions as those 
described above. 

One further research directed towards improving 
the performance of engineering components subject 
to high temperatures is concerned with the principles 
of design of pipe flanges and joints for high-pressure 
superheated-steam service. The experimental equip- 
ment for this includes a pair of 8-in. diameter pipe 
flanges with which the tightness of gaskets and the 
deformation of bolts and flanges are tested at steam 
pressures up to 1,400 lb. per square inch, and steam 
temperatures up to 1,000 deg. F. In order to 
simplify the preliminary stages, a flanged joint at 
room temperature is employed to appraise the 
relative merits of different types of metallic and 
non-metallic gaskets, while separate creep tests, 
with a similar object, are being conducted to 
determine the relative deformation of washers, 
alloy-steel stud bolts, and nuts of mild or alloy- 
steel. This investigation is being made on the joint 
behalf of the Institution of Mechanical Engineers 
and of the Department of Scientific and Industrial 
Research. 

Lubrication. Wind Pressure. Heat Transmission. 
—The long-range investigation of lubrication has 
yielded, during the past year, the very interesting 
and practically valuable discovery that a journal 
must be rotated for a considerable period in both 
directions, in order that its bearing may be satisfac- 
torily run-in. This fact emerged from a series 
of very refined measurements undertaken to deter- 
mine the change of shape occurring at the crown 
of a bush constituting a bearing 2} in. long by 2 in. 
diameter. Successive tests were carried out to 
determine the seizing temperature of a journal 
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loaded to 500 Ib. per square inch, lubricated with a 
thin mineral oil of viscosity 0-5 poise at 25 deg. C., 
and having a diametral clearance in the bearing of 
0-0053 in. In successive tests to determine seizing 
temperature, the journal was run at 100 r.p.m., 
always in the same direction of rotation, and it 
was found that several seizures under these condi- 
tions led to the removal of material from the “ off ” 
side of the bearing crown, the impression being 
0-0002 in. deep as the result of six seizures, This 
wear had no effect on the seizing temperature, which 
remained very uniform at about 100 deg. C. for 
successive seizures. At this stage the journal was 
run in the opposite direction, and it was found that, 
presumably due to the modification of the shape of 
the inlet side of the bearings during the previous 
tests, the seizing temperature had now risen to 
160 deg. C. Repeated seizures with this direction 
of rotation gradually wore material from the other 
side of the crown, restoring the symmetry of the 


Fig. 7. EXTREME-PRESSURE LUBRICANT TESTING APPARATUS 








shape of the bearing about the load line. When, 
eventually, the original direction of rotation was 
repeated, a seizing temperature of 145 deg. C., 
and a minimum value of 0-0003 for coefficient of 
friction on the bush, were obtained. 

The foregoing journal-friction experiments are, 
for the time being, mainly associated with the 
study of aspect angle and eccentricity, the extreme 
precision of which has necessitated fitting the testing 
machine with lifting gear so that the bearing can 
be completely relieved of load, and modification of 
the shape of the bush, due to starting and stopping 
under the basic load of the machine, thus avoided. 
Some further work has, however, been carried out 
to determine the value of oxidising lubricating oils 
as a means of reducing seizing temperature. Here 
the results have been largely negative, the effects 
either of pre-oxidation or of oxidation by “ blowing” 
the oil with hot air during the test, being at best 
to yield a reduction of 10 deg. C. or 15 deg. C. in 
seizing temperatures of the order of 300 deg. ©. 
The final conclusion reached in this matter is that 
the optimum seizing temperature depends upon the 
formation of a highly finished running surface, and 
that oxidation of the lubricating oil may have a 
useful influence in the formation of such a surface. 
Apart from this secondary effect, and in the case 
of a bush with the requisite optimum surface 
already achieved, no difference can be distinguished 
between the seizing temperatures of oxidised or 
unoxidised oils. 

A new research of great industrial importance 
has recently been started on the subject of high- 
pressure lubricants. Work in this direction has 
been for some time in progress in the United States, 
and the principle of the machine employed by the 
Bureau of Standards is embodied in the apparatus 
designed for use at the Laboratory. With reference 
to Fig. 7*, which shows the machine in diagrammatic 
form, a and 6} are two rotating discs of which the 
lower is lubricated by dipping into a bath of the 
oil under test. The discs are pressed together with 
a uniformly increasing load, applied through 4 
system of levers by lead shot from the hopper & 
until breakdown of the film of lubricant on the 
rollers occurs. The disc 6 is driven directly by 4 
motor, the other, a, through gearing, so that the 
slip at the contact surfaces can be varied. Further, 
the lower disc is carried in a cradle d supported 
on rollers to allow measurement of the friction 4 


* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 
illustrations from the Report included in this review 
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the contact between the discs. In the preliminary 
stages of this study tests are being conducted on 
ordinary oils and other substances of known pro- 
perties ; but when the characteristics of the machine 
have been thus determined, the trials will be ex- 
tended to the extreme pressure lubricants available 
commercially, and used for gearing and similar 
omponents. 

With a view to providing systematic data for 
design purposes regarding the wind pressures on 
buildings, full-scale and wind-tunnel experiments 
have been in progress for some considerable time, 
respectively concerned on the one hand with the 
dynamic forces due to actual winds in this country 
and the size and duration of gusts, and on the other 
hand with the distribution of air pressures and 
rarefactions over buildings under the action of a 
uniform wind. It may be recalled that apparatus 
for taking measurements under the former of these 
heads was installed some years ago on the Severn 
Bridge at Sharpness. Sufficient records have now 
been obtained to enable this part of the investiga- 
tion to be satisfactorily analysed and terminated, 
and the apparatus has accordingly been dismantled. 
The second line of investigation is being pursued 
by wind-tunnel experiments, and has reached the 
stage where the effects of different roof slopes, 
different aspects to wind direction, and of the 
presence of neighbouring buildings have all been 
explored for model structures of generally rectan- 
guar form. An interesting extension of this part 
of the work is now in hand, involving the construc- 
tin to a scale of 1/240 of a model of a portion 
of London having a frontage along the Thames 
Kmbankment about half a mile long. It is pro- 
posed to determine, under various conditions of 
wind, the pressure distribution over a building 
situated near the centre of the area, but since the 
model is 11 ft. long, the tests must be carried out 
in the Duplex wind tunnel of the Aerodynamics 
department, which is 14 ft. wide. Aerodynamical 
scale effect, due to the necessarily small scale of 
structural models, is, of course, a source of uncer- 
tainty in this class of work and makes it very 
desirable for comparisons to be made between the 
pressure distributions measured over an actual 
building and its reduced-scale model. One such 
investigation, relating to a simple form of roofed 
shed, has already been completed, and a further 
comparison is now being made, for an aeroplane 
hangar. The full-scale work is difficult since 
steady conditions of high natural wind seldom 
occur, but such records as have so far been obtained 
for the hangar agree fairly well with the wind- 
tunnel measurements made on its model. 

The employment of the principle of the injector 
for the bulk conveyance of fairly finely divided solid 
material, as exemplified by sand or grain, is one of 
the most attractive aerodynamical projects at 
present in course of development by the Engineering 
Department. Laboratory experiments with a pneu- 
matic conveyor of this type, operated by compressed 
air from a receiver, are revealing some of the 
difficulties to be overcome in applying this process 
industrially, prominent among which is that of 
efliciently separating the solid material from the 
air stream after its passage through the injector. 
To some extent this trouble has been overcome by 
the use of two centrifugal separators in series, an 
arrangement which is so far successful as to allow 
tests to be carried out with Aylesford sand at 
injector pressures, ranging up to 40 lb. per square 
inch, in the course of which measurements are made 
of pressure drop along the pipe line, of the amount 
of sand conveyed, and of the air speeds corresponding 
to different proportions between the solid matter 
conveyed and the air used. By the use, for the 
granular material under trial, of linseed, which is 
exceptional in being slippery, in presenting a large 
surface area per unit volume, and in having a low 
density, it has been possible to make fairly extensive 
tests, including measurements of the saturation 
velocity (i.e., the minimum air speed necessary for 
the conveyance of the whole of the solid matter) 
‘orresponding to different grain concentrations. 
Comparison between the performance tests for sand 
and grain, respectively, shows, not unexpectedly, 
that the efficiency of the injector is higher when 
“onveying the lighter material, and that the pressure 
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drop along the system is related to the total mass 
of the air plus solids passing in unit time. 

Associated with the aerodynamic questions under 
investigation by the Engineering Department is a 
research into the influence of wall roughness on the 
fluid friction along pipes and the heat transmission 
from them, One series of experiments, over a 
range of Reynolds numbers from 2,000 to 30,000, 
with water as the fluid medium and with a moderate 
degree of roughness on the pipe walls, has revealed 
that the frictional coefficient is increased by as 
much as 10 per cent. with no corresponding increase 
in the rate of heat transmission, A closer study of 
roughness is to be made by using pipes artificially 
roughened on the walls to different extents in such 
a manner that the form of the irregularities is 
maintained geometrically similar. By a slight 
adaptation, the existing apparatus can be made 
suitable for tests with oil as the working fluid. 
Further similar tests with mercury are also con- 
templated, and for this purpose similar equipment 
on a smaller scale is being designed. 

Among the miscellaneous work completed during 
the year was an experiment on behalf of the British 
Standards Institution, to find a form of guide vane 
which, when placed in a chimney, will render the 
flue gases free from large eddies at a small height 
above the junction between the flue and the chimney. 
Tests were carried out with ;'s-scale models repre- 
senting large industrial chimneys, in one of which 
a single straight flue entered the chimney at right 
angles, while in the other two sharply curved 
flues entered the chimney on opposite sides. A 
successful solution to the problem was achieved by 
mounting a honeycomb straightener in the chimney 
and mounting fixed vanes opposite to the flue 
openings. Vanes of quite simple form gave satis- 
factory results, and the flow resistance of the 
system was imperceptibly increased by their 
presence. 

Impact Forces on Wheeled V ehicles.—For a number 
of years experiments have been in progress to 
determine the influence of the design and conditions 
of pneumatic and other tyres on the impact forces 
sustained by road vehicles, and on the mutual 
interaction between the road and the vehicle. 
One systematic series of trials, embracing high- and 
low-pressure types of single and twin tyres fitted 
to a six-wheeled lorry, have now been completed 
to determine the effects of these conditions over a 
range of loads and inflation pressures. A good deal 
of difficulty and inconvenience was encountered in 
conducting these tests on the Leatherhead By-pass- 
road, and the Roads Research Station at Harmonds- 
worth, in collaboration with which this work is now 
being done, accordingly supervised the construction 
of a private road at Ardley near Oxford upon which 
tests can be safely made at speeds up to 45 m.p.h. 
without interference by normal traffic. The contour 
of the road is such that the test section, having a 
pavement of thick concrete, is situated in the lowest 
part near the middle of the length of the road, so 
that the gradients at either end are of material 
help in achieving, and subsequently reducing, 
high speeds of the test lorry. Since this road became 
available for experimental use, last year, measure- 
ments of impact forces on the rear axle, due to the 
passage of the lorry over a standard obstacle in the 
form of a plank placed across the road, have been 
carried out with four tyre systems, each at a number 
of inflation pressures and with different loads on 
the chassis. On the whole, the results obtained 
have been satisfactorily consistent among themselves 
and show good agreement between the impacts 
imposed by a rough road and by the standard 
obstacle. The latter was, however, evolved from 
rough road tests with a vehicle having single, 
low-pressure tyres, and it is now being found that 
excessively high impact loads occur when the lorry, 
fitted with high-pressure twin tyres, is driven over 
the standard obstacle at 15 m.p.h., by comparison 
with the same tyres on a rough road. It appears 
probable that the greater stiffness of these tyres, 
as compared with the low-pressure tyre, and the 
smaller damping imposed by spring friction on 
double, as compared with single, rear axles, tends 
to give excessive maximum impacts with a single 
obstacle as compared with those imposed by the 








repeated, random irregularities of a rough road. 
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Further work intended to yield a more definite 
conclusion regarding this disparity, is in progress, 
and tests are also in hand to ascertain the effects of 
fitting shock absorbers to the middle and rear axles 
of the six-wheeled lorry. Up till the present nearly 
all measurements of impact have been made on 
the trailing axle, which is the rear driving axle, 
but the new work now proposed will involve 
measurements also on the middle axle. 

The accelerometers used for these tests of vehicle 
impacts must vary in size according to the fixing 
space available. With the object of obtaining some 
data relative to small motor cars used privately, 
two new accelerometers have been constructed at 
the Laboratory, rather smaller in size and weight 
than those employed on the lorry, but embodying 
the same principle, viz., that of a mass mounted on 
a stiff, disc spring, the displacement of which is 
measured by the inductance change in neighbouring 
electromagnets carrying alternating current, and 
recorded by the aid of an oscillograph. The electri- 
cal circuit for these new instruments has been 
modified to increase their sensitivity and improve 
the linearity of their calibration, and they were 
used, last year, to measure the wheel impacts 
transmitted to the driving axle of an express steam 
locomotive. 

A large volume of miscellaneous test work has, 
as usual, been carried out by the Engineering 
Department during the year, among which, asso- 
ciated with research on vehicular transport, is the 
examination and calibration, on behalf of the 
Ministry of Transport, of a recording type of speedo- 
meter, in which the speed and distance travelled 
are shown graphically. In order to simulate 
conditions of service the instrument was mounted 
on a panel vibrated by a revolving out-of-balance 
weight. Tests were conducted over variations 
corresponding with the range of road speeds from 
15 m.p.h. to 40 m.p.h., the accuracy of the instru- 
ment being re-tested after three successive periods 
of 1,000 hours’ running at a speed equivalent to 
30 m.p.h. of the vehicle. The power required to 
drive the recording speedometer, also measured 
periodically, was found to diminish rapidly at the 
beginning of the test, but to attain a fairly constant 
value after some time in operation. 

Of the large number and variety of mechanical 
failures investigated for outside bodies, the majority 
are due to fatigue. In this connection the attention 
of engineers may appropriately be directed to the 
importance of avoiding stress concentrations arising 
from holes, small transition radii, and machining 
scores in the components of running machinery. 
As illustrating, in conclusion, the surprising range 
of test work which the Laboratory is competent to 
undertake on behalf of industry, mention may be 
made of an investigation to compare the amounts of 
water which natural and artificial sponges are capable 
of absorbing. Almost every conceivable manu- 
factured object, from wall plugs to glass bottles, 
is tested at some time or other, while the equipment 
for routine tests of pressure gauges, pipe insula- 
tions, flow nozzles, and fans are in such constant 
demand as to reflect unmistakably the value of the 
Laboratory to industrial development. 


(To be continued.) 








CHEMICAL ENGINEERING CON- 
GRESS OF THE WORLD POWER 
CONFERENCE. 

(Concluded from page 86.) 

Tue final technical session, Section M., General 
Aspects, held in the afternoon of Friday, June 26, 
followed immediately after the discussion of the 
papers in Section L, Trend of Development, dealt 
with last week. The chairman was Dr. D. Kott, who 
first introduced some of the authors of the papers, 
and then called on the Reporter, Professor W. M. 
Cumming, to give his report. 

GENERAL ASPECTS. 

The report was actually taken as read, but 

Professor Cumming gave a summary of it and 

suggested some points which might be dealt with by 

speakers in the discussion. Professor Cumming’s 
report was, briefly, as follows:—The 11 papers 





included in the Section were classified under 
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the four headings: Fundamental research, applied 
research, chemical engineering, and industrial 
development. Professor H. H. Franck’s paper, 
which did not fall distinctly under any of these 
headings, dealt with the attempts being made 
to standardise laboratory equipment, including 
viassware and _ acid-resisting stoneware, and 
therefore formed a useful introduction to the 
work of the section. A paper by Mr. C. M. A. Stine 
dealt with the place of fundamental research in an 
industrial organisation, and pointed out that it 
provided a basis for future processes, a logical 
approach to more complex practical problems, and 
an assurance of continued leadership in quality and 
economy of production. It should not, however, be 
undertaken unless it could be sustained indefinitely 
through conditions of industrial depression. Exam- 
ples of fundamental work were described in a paper 
by Messrs. H. Mark and H. Motz, who had studied 
the formation of mono-molecular films on thin 
metal foil and on cellulose. The kinetics of the 
formation of thin layers was subjected to mathe- 


ENGINEERING. 
A synthetic-ammonia plant was a component of this 
organisation, the hydrogen being obtained by the 
electrolysis of water. Acetylene from calcium 
carbide now formed the basis of a series of important 
synthetic organic products. 

Canada was also represented under the heading 
of industrial development in a paper by Mr. A. W. G. 
Wilson, which dealt with raw materials for chemical 
|manufacture and the manufacture of chemical 
products in Canada. The Dominion possessed 
extensive resources in mines, forests and water 
power, in addition to natural gas and fuel oil. There 
were also good supplies of minerals such as asbestos, 
felspar, mica and pyrites. . Of the organic products 
cellulose was the most important and among the 
heavy chemicals produced sulphuric, nitric, hydro- 
chloric and sulphurous acids, alkalies, chlorine, and 
calcium carbide were important, while the manu- 
facture of artificial abrasives, such as silicon carbide, 
was a long-established industry. 

The discussion was opened by Professor Norman, 
who said the chief difficulty the industrial research 





matical analysis and the results were discussed in | worker experienced was that his mind was concerned 


the paper. The work of Mr. F. F. Nord on certain 
aspects of colloid chemistry might be similarly 
classified. It had yielded results of importance with 
regard to enzyme activity. A paper by Professor W. 
Gerlach described the application of spectroscopy to 
chemical problems. The method dealt with was 
specially useful for investigating local corrosion. 
It was of interest to note that ceramic materials 
and glazes could be subjected to analysis by the 
author’s method. Mr. F. Léwe discussed the general 
applications of optical methods to the examination 
of raw materials and finished products, and Mr. A. E. 
Dunstan dealt with the personnel and arrangement 
of an industrial research organisation. 

An interesting paper by Professor N. F. Jusch- 
kewitsch dealt with the development of the chemical 


industry in Russia since 1917, before which it was | 


practically non-existent. Now it might be said 
to be one of the foremost in the world. The various 
research organisations of the Soviet Union were 
described in the paper. These included research 
organisations connected with various scientific 
institutes and universities, in which representatives 
of the industries concerned participated actively and 
the so-called Branch Institutes, comprising some 
25 different industries. The main object of the 
Branch Institutes was to be of service to the 
designing organisations, and much of their work was 
tested on an industrial scale. A third group of 
research institutes comprised central laboratories 
situated at the factories, which were mainly con- 
cerned with the control of production. Mr. N. 8. 
Kyoku’s paper dealt with public and private 
research institutions connected with the chemical 
industry in Japan. Realising the importance of 
the manufacturing industries, the Government 
founded the universities in that country, com- 
mencing with the Tokio University in 1886. More- 
over, it started a number of independent research 
institutions and supported the research laboratories 
of certain private firms. At the present time, there 
were 180 institutions connected with the chemical 
industry, half of which were government institutions, 
including universities and colleges. The total per- 
sonnel engaged on research was 3,600. 

Under the heading of chemical engineering, some 
of the material in Professor Juschkewitsch’s paper 
might be included. He pointed out that the pre- 
liminary design had to prove the necessity for the 
new enterprise and give a rough estimate of the 
cost. A technical design was then made which 
fixed the output, plant required, and power supply 
arrangements. Finally a working design was pre- 
pared to include all essential details. Professor 
G. 8S. Whitby and Mr. F. G. Green dealt with the 
advances of chemical engineering in Canada, 
Reference was made to the automatically-controlled 
electric boiler, which had made possible the develop- 
ment of many industries in densely populated areas 


| with one particular problem so that his outlook 


became rather narrow. An attempt was sometimes 
made to overcome this by bringing him into contact 
with the fundamental research worker, but this was 
not a very satisfactory solution of the problem. 
He suggested that industrial research workers 
should be given an opportunity of returning at 
intervals to a college, in which research was carried 
on, for about six months at a time until they reached 
the age of about 35, in order to get an insight into 
the newer techniques. After this, he thought, if 
suitable men had been selected, they would probably 
have attained a commanding position in the 
industry. 

The next speaker, Dr. Pfeiffer, said he had been 
greatly interested in the papers by Mr. A. E. 
Dunstan and Mr. C, M. A. Stine, as he was engaged 
in research work for a large oil concern. Regarding 
the question whether fundamental research was best 
carried out in the universities or in industrial 
establishments he was of the opinion that if a large 
concern could justify itself in having a research 
laboratory of its own it should do so. Many of the 
problems arising could only be dealt with in close 
contact with the works. There were two points 
regarding fundamental and applied research to 
which he wished to direct attention. Firstly, those 
who gave orders for research to be undertaken should 
see that the problem was precisely formulated and 
information given regarding the actual objects of 
the research. Those engaged in research sometimes 
found that the particular problem they were en- 
deavouring to elucidate was only part of a larger 
problem. Secondly, Mr. Dunstan had said in his 
paper that “too much control was worse than no 





control at all. A too rigid organisation always 
defeated its own ends. Research cannot be assessed 
by so many pages of reports.” The speaker was in 
general agreement with this and expressed the view 
that any control should leave the chemist free to 
follow his own way to the object. Records should, 
however, be kept of the methods used, the reasons 
for using them and the results obtained. He added, 
however, the remark that very competent research 
chemists were not always able to keep to the same 
line of investigation and in some cases many in- 
vestigations were started but none completed. He 
thought therefore that some definite control was 
necessary. 

Dr. H. Motz, joint author of a paper on mono- 
molecular films, explained the work dealt with in 
his paper and its possible applications to technical 
problems, and Professor G. Stafford Whitby, one of 
the authors of a paper on chemical engineering in 
Canada, said Professor Cumming had asked for a 
description of the large multi-effect evaporator 
referred to in his paper. He was, however, unable 
to give this off-hand, but would bear the matter 
in mind for a future occasion. With regard to the 





without local coal supplies. The pulp and paper 


industry, it was mentioned, had established a} 
research institute of its own, in which special | 
attention was given to the recovery of by-products. | 
The development of metallurgical industries had | 
been rendered possible by the installation of hydro- | 
plants on the 


electric power Columbia River. | 


cost of steam raising by electric boilers, he said, 
that one kilowatt of installed capacity with a load 
factor of 75 per cent. was about equivalent to 
| ton of average coal. It was only when elec- 
trical energy was cheap that this type of boiler 
commended itself. Even in Canada electrical steam 
generation could not in all cases compete with coal, 
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but it must be borne in mind that, apart from cost, 
electric boilers had many advantages. The control 
and supervision required were much less, automatic 
operation was possible, and the maintenance costs 
were lower than with coal. Electric boilers also 
had the advantage of cleanliness, no dust or soot 
being produced, and they were particularly con. 
venient when intermittent operation was involved. 

The last speaker, Dr. R. H. Pickard, said he had 
one remark to make on Mr. Stine’s paper on funda. 
mental research in industrial research organisations, 
One of the difficulties Dr. Pickard referred to was 
that both types of research workers were inclined 
to regard themselves as a class of aristocrats and to 
hold the other class in contempt. He had got: over 
this difficulty by not having the workers engaged in 
fundamental research segregated from those engaged 
on applied research. The organisation was divided 
into two departments and fundamental research 
was carried on in one or the other, so that isolation 
was avoided. The proportion of the royalties 
received by his research association and distri- 
buted among the staff was divided in proportion 
to the salaries they received, no regard being paid 
to the particular work upon which they wer 
engaged. 

After votes of thanks had been proposed to the 
Reporter and the speakers in the discussion, the 
Chairman declared the meeting closed. 


CLosinc MEBRTING. 


The closing meeting of the Congress, held on 
the morning of Saturday, June 27, did not include 
the reading and discussion of any papers. It 
was presided over by Sir Harold Hartley, who, 
after declaring the meeting open, called upon 
Mr. W. A. 8. Calder, Chairman of the Technical 
Committee, to report upon the technical sessions. 
Mr. Calder very briefly reviewed the ground covered 
by the sessions and referred appreciatively to the 
help the Committee had received from the chairmen 
and others. The extent of the work done in the 
technical sessions is clearly indicated by the accounts 
given in several of our preceding issues, and further 
comment here is thus unnecessary. The third 
item of the agenda was a formal statement that 
there were no Resolutions to be recorded as having 
been passed at the technical sessions. The Chair- 
man then proposed that votes of thanks be accorded 
to the authors of papers and to the “ Authoritative 
Bodies” which had sponsored papers; to the 
chairmen and vice-chairmen of the techical sessions 
and the General Reporters; and to The British 
Chemical Plant Manufacturers’ Association for 
organising the British Chemical Plant Exhibition. 
These votes having been duly accorded, Sir 
David Milne-Watson moved a vote of thanks to 
the National Committees of the World Power 
Conference and to the members of the visiting 
delegations, which was also heartily responded to. 

The next part of the proceedings reflected ver} 
well the international character of the Congress. 
Professor Dr. W. Miiller, Official Delegate of the 
Austrian Government, rose to propose a vote ol 
thanks to His Majesty's Government in the United 
Kingdom; to the President of the Congress; 
and to the Organising and other Congress Commit- 
tees and their Officers. He was supported by 
a number of other Official Delegates of ditierent 
governments, viz., Professor Alfred Gillet, Belgium ; 
Professor G. Stafford Whitby, Canada; Professor 
Sheng Z. Wang, China; Ing. Eugéne Dolensky, 
Czechoslovakia ; Professor Carl Iacobsen, Denmark ; 
and Professor S. Pilat, Official Delegate of the 
Polish National Committee. All those delegates 
to whom English was a foreign tongue spoke in that 
language and all expressed their satisfaction not 
only at the technical results which had been achieved 
by the Congress, but at the harmonious spit 
which had prevailed and the manner in which the 
meetings, visits and social functions had been 
carried out. The meeting endorsed the resolution 
by vigorous applause after which The Rt. Hon. The 
Viscount Leverhulme and Sir David Milne-Watson 
expressed acknowledgment in brief speeches, and 
the latter read a telegram which it was proposed 
to send to H.R.H. The Duke of Kent informing 
him of the wholly successful progress of the Congre®- 





Sir Harold Hartley then rose to announce the close 
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WEIR, LIMITED, GLASGOW. 








Fie. 1. 

















Fie. 2. 50-H.P. Wem Enorne. 

of the meeting and the termination of the Congress. 
Speaking on behalf of the Executive Committee 
of the World Power Conference, he said that he 
wished to place on record its indebtedness to all 
who had been responsible for organising the Chemical 
Engineering Congress, particularly to its President, 
Lord Leverhulme, to all the Chairmen of Committees, 
Sir David Milne-Watson, Mr. Calder, Mr. Davidson 
Pratt, Sir Alexander Gibb, and Dr. W. E. Smith. 
The three Secretaries, Mr. M. W. Burt, Mr. C. H. 
Gray, and Mr. G. H. Ford, had done excellent orga- 
nising work. The International Executive Com- 
mittee of the World Power Conference were proud 
to have been associated with the Congress and 
to have helped in bringing together the represen- 
tatives of over 30 nations to the meeting. Though 
the union of the World Power Conference with 
Chemical Engineering was utilitarian in its origin, 
that union had now developed into a permanent 
alliance based on a solid foundation of many 
common interests. 

Continuing, Sir Harold quoted the closing words 
of H.R.H. the Duke of Kent’s speech at the opening 
of the Congress—“ May the effects of this meeting 
*xtend far beyond the technical confines of your 
tmmediate discussions.” The Congress, Sir Harold 


said, could not have met at a time when it was more | and illustrated in Fig. 1 on this page, was a Weir 





Srne.e-Seater Direct Take-Orr MACHINE 


|important that the nations of the world should 
|learn to know one another better and learn to 
| sympathise with each other’s outlook and diffi- 
culties. Almost every speaker had emphasised 
what the great developments of chemical engineering 
had already meant and their limitless potentialities 
in the future, yet all the advantages which technical 
progress offered to the world might be endangered 
by the present trend towards the isolation of one 
country from another, the result of lack of confidence 
and of a failure to understand what the ultimate 
effects of such a policy would be. There was a 
great contrast between this general situation and the 
Congress, but the difference could be accounted 
for by the fact that scientific knowledge had always 
been regarded as a common heritage. It could, he 
submitted, be explained by the knowledge that 
scientists had a common interest in sharing results ; 
modern technical development was so rapid 
and research was pursued with such intensity in 
every country that no one knew whence the next 
decisive advance would come. Hence the realisa- 
tion that selfish isolation was not profitable. 

In conclusion, Sir Harold said that it was for- 
tunate that at the end of this First International 
Chemical Engineering Congress permanent dissolu- 
tion was not to occur. Their German colleagues 
had sent a very welcome and timely invitation 
to the Committee to hold the second International 
Chemical Engineering Congress in Berlin in 1940, 
This meeting did not therefore constitute a final 
farewell. Although in saying this he was antici- 
pating the decision of the International Executive 
Committee at Washington on this invitation, he 
felt sure, from what he had heard from all the 
delegates, that, apart from accidents, it would be 
accepted. 


DIRECT TAKE-OFF TYPE 
AUTOGIROS. 


THE notable achievement of enabling a flying 
machine of the heavier-than-air type to rise vertically 
from the ground without any forward run and to 
descend in a similar manner was demonstrated on 
Hounslow Heath on Thursday, July 23, by two 
improved forms of autogiros. The larger of the two 
machines was an experimental model built up from 
one of the C.30 machines of Messrs, Cierva Autogiro 
Company, Limited, having a total weight of 1,850 Ib. 
and was fitted with an Armstrong-Siddeley Genet 
Major engine developing 145 h.p. Actually it was 
arranged as a single seater, but we understand that 











it can be made as a two-seater machine with but little 
increase in weight, The smaller machine demonstrated, 


single-seater light autogiro constructed by Messrs. 
G. and J. Weir, Limited, Cathcart, Glasgow, under 
licence from Messrs, Cierva Autogiro Company, 
Limited, and fitted with a four-cylinder inverted type 
engine of Messrs. Weir’s own design and construction. 
The total all-up weight of the machine is 650 Ib. 

It will be remembered that the earlier types of 
autogiros, although able to rise and descend at a 
steep angle, required a short run on the ground both 
when taking off and landing. This has been obviated 
in the machines demonstrated by making use of the 
inertia of the rotor to give the initial vertical lift. 
Both machines are fitted with a new type of two-bladed 
rotor, which is inherently stable under all conditions, 
the pitch of the blades being automatically variable. 

When taking off, the rotor is driven from the engine 
through the inclined shaft with universal joints, shown 
in Fig, 1, the upper end of the shaft being fitted with a 
bevel pinion which engages with a crown wheel on 
the rotor hub, and the lower end being connected to 
the engine through a clutch. When this clutch is 
engaged the rotor is turned and the speed is gradually 
increased until the rotor is running at a considerably 
higher speed than is required for normal flight. The 
pitch of the rotor blades is then such as to give no 
lift with a minimum drag. When the clutch is dis- 
engaged, however, the blades automatically turn to 
the high-lift position, and as the rotor continues tc 
rotate by its own momentum the lift produced is 
sufficient to overcome the weight of the machine, which 
rises to a height of some 20 ft. or 30 ft., after which 
normal flight is commenced. During flight the rotor is 
driven by the relative wind, only the airscrew being 
driven by the engine. The speed of the rotor blades 
in flight is independent of the forward speed of the 
machine and remains practically constant from the 
maximum speed in horizontal flight to zero forward 
speed, t.e., vertical descent. In descending, as soon 
as the machine touches the ground a brake is applied 
to the rotor, which turns the blades to the no-lift 
position and reduces the lift to zero. This prevents 
the machine from overturning after landing and is 
especially useful in gusty weather conditions. The 
characteristic of direct take off and vertical descent 
obtained in these. machines would obviously enable 
them to rise from or descend on to any field or other 
small open space to clear such obstructions as bushes 
or small trees. 

The method of control, we understand, is practically 
the same as that employed in the standard C. 30 
autogiro. The controls, however, are irreversible so 
that the reactions from the rotor are not transferred 
to the control column, Rudders were fitted on both 
the machines demonstrated, but we understand that 
these will be dispensed with in the subsequent produc- 
tion models, though the fixed vertical and horizontal fins 
seen in Fig. 1 will be retained. In these models, control 
in flight will be effected by means of a single hanging 
** joystick ’’ or control column connected to the rotor 
hub by jointed rods and enabling all movements of the 
machine to be effected by tilting the axis of the rotor. 

The engine fitted to the smaller machine, and illus- 
trated in Fig. 2, has been specially designed by Messrs. 
Weir for the purpose. As will be clear from the illus- 
tration it is of the four-cylinder in line, inverted air- 
cooled type. The cylinders are of 80 mm. (3% in.) bore 
and the piston stroke is 100 mm. (4 in.), giving a 
capacity of about 2,000 cc. Specialloid pistons are 
used with Wellworthy Thermochrome piston rings, and 
Sheepbridge cylinder liners. The normal brake horse- 
power is 45 at 2,300 r.p.m., and the maximum horse- 
power of 50 is developed at 2,550 r.p.m. The weight 
of the engine dry, complete with airscrew hub, exhaust 
stubs, air scoop, inter-cylinder baffles, filters, oil pipes, 
&c., is 112 lb. to 114 1b., and the fuel consumption at 
normal speed is about 0-52 pint per brake horse-power 
per hour. The general arrangement of the engine 
will be clear from Fig. 2, but it may be mentioned that 
dual ignition is employed with automatic advance, and 
an Amal aero carburettor is fitted. A gear-type pump 
supplies oil under pressure to the big-end and main 
bearings and duplicated gear-type scavenge pumps 
return the oil to the tank and also provide low-pressure 
positive lubrication to the camshaft, tappets and valve 
gear; all pinions are jet lubricated. The valves are 
directly operated by an underhead-type camshaft and 
the tappets are automatically adjusted to compensate 
for changes in engine temperature. The crankcase, 
as shown in Fig. 2, is fitted with bearer feet for mounting 
in flexible rubber blocks. The crankshaft is of Nitralloy 
and is extended forward to take a standard type “‘O” 
airscrew hub. It may be remarked, in conclusion, that 
although the engine was specially designed for the Weir 
autogiro, it is equally suitable for use on light aircraft 
of the fixed-wing type. 








Lone-Sran SusPENSION Bripge ar VANCOUVER.— 
Final approval has been given by the Dominion Govern- 
ment to the scheme for constructing a 1,500-ft, sus- 
pension bridge at the First Narrows, Vancouver Harbour, 





at an estimated cost of 7 million dollars. 
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LABOUR NOTES. 


Appressine the annual conference of the Mine- 
workers’ Federation of Great Britain, which was held 
in Searborough last week, 
president, said that there was widespread misconception 


as to the attitude of the Federation towards the Coal 


Mines Bill. Even in their own ranks, doubt had been 
expressed that the Federation had any definite views 
on the principle of amalgamation. The truth was that 
the Federation had always been a strong advocate of 
the scientific grouping of collieries. It had now been 
found that under the Coal Mines Act of 1930, the 
Reorganisation Commission did not possess the powers 
Parliament intended that they should have, and the 
recently-introduced Bill was no more than a measure 
designed to give the Commission the powers which 
were thought to be inherent in the Act of 1930. 


most urgent need to 
the coal industry,” 


* While to-day there is still the 
increase productive efficiency in 
the president continued, “there is perhaps greater 
need to secure a larger measure of concentration of 
production so as to neutralise the general policy of the 
owners uader Part 1 of the 1930 Act. Under that Act 
it has been the policy of the owners to spread production 
as widely as possible—that is, to spread it over good, 
bad, and indifferent pits alike. In consequence many 
of the old and indifferent pits have been kept in 
production at the expense of the modern, well-equipped 
collieries, which have been compelled to work short 
time, with a consequent increase of their overhead 
charges and a lowering of the general efficiency of the 
industry and its capacity to pay good wages.” 


“ Such a policy,” Mr. Jones went on to say, “ was 
wholly contrary to sound economy If persisted in, 
it must eventually create a huge bog of inefficiency, 
which would suck down and drown good, bad, and 
indifferent units alike. No one suggested that they 
should not continue to control production ; but surely 
control should not be on such hoplessly antiquated and 
inefficient lines, but should be on the basis of concen- 
trating production to a greater extent on those pits 
which were the better equipped, the better situated, and 
the better able to pay good wages. 


The following resolution was adopted by the Con- 
ference :—** That the Mineworkers’ Federation of Great 
Britain take all possible steps, nationally and inter- 
nationally, to bring about a reduction of working hours 
in all coalmines in the areas covered by the Miners’ 
International to 6 hours per day with a view to absorb- 
ing the unemployed within the industry.” 


A resolution submitted by Lancashire proposed that 
no further agreements should be entered into for the 
regulation of wages under the existing system of 
ascertainment and demanded that application should 
be made for a national wages agreement with basis 
rates equal to the existing minimum rates in the 
various districts, plus Is. a day flat rate advance to all 
workers over 18 years of age and 6d. a day for those 
who are under 18 years of age. After discussion, the 
resolution was withdrawn, and the matter left in the 
hands of the executive committee. 


The conference instructed the executive committee 
to demand in negotiations with the mineowners and the 
Government thet two weeks’ holiday with pay be 
conceded to miners “to bring them into line with 
many other trades and professions which enjoy that 
privilege.” 


Whether the speeding up of industry, especially in | The principal groups of workpeople affected by in- 
employments where a single operation is performed creases were coal miners in Warwickshire, women and 
throughout the working day, is having a detrimental | girls in the boot and shoe industry, and journeymen 
effect on the health of the workers, is discussed by Dr. | employed by electrical contractors. The most important 
Bridge, the senior medical inspector, in the | - 


John C. 


Mr. Joseph Jones, the 
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on the ground that the Commonwealth is a party to 
the Geneva Convention. The acting Attorney-General, 
Senator Brennan, pointed out, however, that Austra- 
lian acceptance of the Convention is qualified by a 
limitation of the Government's powers. The Common- 
wealth, he said, could not compel the States to adopt 
shorter hours. Mr. Lyons expressed disappointment 
that the unions had not joined the Government in an 
impartial investigation, or, alternatively, gone to an 
arbitration court with a test case. The people had 
stated by referendum that they did not wish the 
Commonwealth to possess the power of coercing the 
States. The Commonwealth would define its position 
at the Premiers’ Conference in August. Meanwhile he 
asked the States to consider their policy. Australia 
must consider the effect of a shorter san Hh week on 
industries if competing nations did not adopt it. 


The Ministry of Labour Gazette states that among 
workpeople between the ages of 16 and 64 insured 
against unemployment (excluding agricultural workers) 
the percentage unemployed, including those tempo- 
rarily stopped, in Great Britain and Northern Ireland, 
was 13-1 at June 22, as compared with 13-0 at May 25 
and 15-4 at June 24, 1935. For males alone, the 
percentage at June 22 was 14-8, and for females 8-3. 
At May 25 the corresponding percentages were 14-7 
and 8-5, and at June 24, 1935, they were 17-6 and 9-2. 


At June 22 there were 1,326,057 persons on the 
registers of employment exchanges in Great Britain 
who were out of a situation. This was 71,698 less than 
at May 25, 1936, and 229,127 less than at June 24, 
1935. The total included 1,066,193 men, 39,797 boys, 
182,256 women, and 37,811 girls. It was made up of 
$37,275 insured persons with claims for insurance 
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In the course of a reference to the recent conference 
of the International Federation of Trade Unions. in 
the monthly organ of the Transport and General 
Workers’ Union, Mr. Bevin, the general secretary of 
the organisation, says :—‘‘ It was inevitable that the 
Russian position should loom large in the discussions, 
Intensive propaganda has been carried on, but up to 
the present, the Russians have wanted to become asso. 
ciated with each national centre. The Russian trade 
unions, apart from the Red International, now have a 
fair chance to demonstrate whether they desire to 
affiliate with the rest of the national centres of the world 
and on the same terms. The reason the Russians have 
always approached the national centres is that they 
are, in fact, under the control of their Government and 
have mainly been used in relation to Russian foreign 
policy. Like their Government, they adopt one policy 
in one country and a different policy in another.” __ 


, 


“ This is a position,” Mr. Bevin goes on to say, 
“which cannot be tolerated by any international 
organisation. Associated with this domination by 
the Government has been the Red International, anid, 
through that International, attempts have been made 
to dictate to the various foreign national centres. ‘The 
unions in our country, and in other English-speaking 
countries—also the Scandinavian unions—greatly 
resent any attempt from outside to dictate policy to 
them. Such a course by any International can only 
lead to a breakdown in international relationships.” — 


The annual return of the number of persons in 
receipt of poor relief in England and Wales on January | 
has been made by the Minister of Health to the House 
of Commons. The return is procurable at the Stationery 
Office at a cost of 9d. The totals of the numbers 








benefit, 618,157 applicants for unemployment allow- 
ances, 160,336 other insured persons (including insured 
juveniles under 16 years of age and insured agricul- 
tural workers) not in receipt of benefit or unemploy- 
ment allowances, and 110,289 uninsured persons. 


There were registered as unemployed in Great 
Britain, 223,197 men, 7,419 boys, 67,458 women, and 
3,719 girls who were on short time or otherwise sus- 
pended from work on the understanding that they were 
shortly to return to their former employment. The 
total of 301,793 was 76,508 more than at May 25, but 
60,032 less than at June 24, 1935. The increase as 
compared with a month earlier was partly due to a 
temporary suspension of work at a number of coal 
mines in connection with the annual demonstration of 
the Yorkshire Miners’ Association. The total of 301,793 
included 262,663 persons with claims for insurance 
benefit, 9,773 applicants for unemployment allowances, 
and 29,357 persons not in receipt of benefit or unem- 
ployment allowances. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers in 
Great Britain, 72,800 men, 108 boys, 1,902 women, and 
16 girls; these are largely employed in dock and 
harbour service. The total of 74,826 was 7,176 less than 
at May 25, and 8,275 less than at June 24, 1935. It 
included 56,889 persons with claims for insurance 
benefit, 17,426 applicants for unemployment allowances, 
and 511 persons not in receipt of benefit or unemploy- 
ment allowances. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
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annual report of the Chief Inspector of Factories and | 


Workshops. 
of the effects of this system on the health of the workers 
so employed, but some apprehension cannot but be 
felt as to its ultimate results.” As to the effect of 
‘mechanical jobs on the young worker, Dr. Bridge 
says :— It remains to be seen whether the 
make-up of the present generation is such that work 
of this nature is detrimental or not ; to anticipate ill- 
effects would be to ignore the greatly altered conditions 
of modern life under which the young generation has 
been reared.” 

Melbourne 


Cabling on Wednesday last week, the 


correspondent of The Times stated that a deputation | above disputes (including workpeople thrown out of 


from the Australian Council of Trade Unions had that 


day had an interview with Mr. Lyons, the Prime | was about 32,500, and the aggregate duration in June 
Minister, seeking the introduction of a 40-hour week, of the disputes, was about 191,000 working days. | 


‘* It is too early yet,’ he says, “* to judge | 
a ‘ 


mental 


| June resulted in an increase of about 6,750l. in the 


rates of wages reported to have come into operation in 


weekly full-time wages of 85,500 workpeople, and in 
a decrease of 6,200/. in those of 93,000 workpeople. 


decreases affected coal miners in the Cannock Chase, 
North Staffordshire, Nottinghamshire, South Derby- 
shire and Forest of Dean districts. The changes so far 
reported in the six completed months of 1936 are esti- 
mated to have resulted in a net increase of about 
275,0001. per week in the full-time rates of wages of 
about 2 million workpeople and a net decrease of 
2.7001, in those of about 100,000 workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in June, 
was 67. In addition, 17 disputes which began before 
June were still in progress at the beginning of the 
month. The number of workpeople involved in the 


work at the establishments where the disputes occurred) 








relieved are analysed both geographically and according 
to the nature of the relief given. A comparison with 
the figures for previous years is also included. The 
total number of persons relieved on January 1 was 
1,387,720—a decrease of 85,171, or 5-8 per cent., 
compared with the numbers for January 1, 1935. The 
number relieved in institutions, other than casuals 
and rate-aid@ mental patients, was 180,295, this being 
the lowest figure recorded since 1877. The figure is 
53,387 less than the corresponding figure for March 31, 
1930, the last day on which relief was administered 
by Boards of Guardians. 





Since the date just mentioned, a number of Poor Law 
institutions, with about 48,000 beds in all, have, as 
part of the process of breaking up the Poor Law, been 
appropriated by the councils of counties and county 
boroughs for public health and other purposes. Most 
of the persons treated in these appropriated institutions 
are not in receipt of poor relief. The number of persons 
relieved in their own homes dropped from 1,282,530 
on January 1, 1935, to 1,207,425 on January 1, 1936. 
The reduction is due partly to the improvement in 
trade, but also to the fact that the Unemployment 
Assistance Board is now responsible for assisting a 
large number of persons who were formerly in receipt 
of poor relief on account of unemployment. There is 
an increase of 47,000 in the number of persons in 
receipt of relief on account of causes other than 
unemployment, e.g., old age and incapacity for work. 


The writer of the editorial notes in the July issue of 
the official organ of the American International Associa- 
tion of Machinists, expresses the opinion that there is 
nothing in the Constitution of the United States 
empowering the Supreme Court, or any other Court, to 
nullify acts of the legislative branch of Government 
signed by the President. He quotes Clause 2 of 
Section 2, Article 3 of the Constitution in support of 
the view. This reads :—* In all cases affecting ambas- 
sadors, other public ministers and consuls, and those 
in which a State shall be party, the Supreme Court 
shall have original jurisdiction. In all the other cases 
before mentioned the Supreme Court shall have appel- 
late jurisdiction, both as to law and to fact, with such 
exceptions and under such regulations as the Congress 
shall make.” 








H.M.SS. “ SHEFFIELD” and “ RorevaL.”—On July 
21, Messrs. Vickers-Armstrongs, Limited, launched at 
their Barrow Yard H.M. Submarine Rorqual, and on 
the 23rd, from their Naval Yard, High Walker-on-Tyne. 
H.M. Cruiser Sheffield. The latter is of the Southampton 
class, of 9,000 tons standard displacement. The vessel 
is 558 ft. long, 617 ft. beam, and has a draught of 17 ft. 
mean. The main machinery consists of Parsons turbines 
of 96,000 s.h.p., giving a speed of 32 knots. Her arma 
ment includes twelve 6-in. guns in four triple turrets 
The submarine Rorqual is of the same class as the 
Narwhal, particulars of which were given at the time 0! 
that vessel’s launch, also from the Barrow yard, in ou! 
issue of September 6, 1935 (page 256) 
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ELECTRICALLY-OPERATED 
MILLING MACHINE ATTACHMENT. 


THE interesting attachment shown in Figs. 1 and 2, 
annexed, is intended for the machining of parts with 
complex contoured surfaces, such as drop-forging dies, 
die-casting dies, bakelite moulds, &c. Such surfaces 
are, not infrequently, at an angle to the axes and 
planes of a milling machine, and, moreover, do not 
require heavy cuts or much power, indeed the average 
milling machine is overpowered for this purpose. The 
attachment is designed primarily for use on a milling 
machine the table movements of which can be employed 
to give the necessary feeds. Power, on the other hand, 
is not supplied by the machine, but is obtained from 
4 small motor mounted on the attachment itself. The 
arrangement will be clear from the general view given 
in Fig. 1, but for understanding of the way which the 
device is attached to the machine Fig. 2 should be 
referred to. The main casting consists of two cylinders 
with their axes at right angles and both provided with 
clamping screws. One cylinder embraces the partially- 
retracted round overarm of the machine, while the 
centre part of the casting carrying the spindle head 
and the driving motor passes through the other. The 
head and motor balance one another so that there is 
no tendency for the attachment to tilt. 

The driving pulley has six steps and is mounted 
on the motor shaft; the single driving belt passes 
through the trunnion portion of the head casting to 
& corresponding pulley on the spindle. This drive 
Provides spindle speeds ranging from 350 r.p.m. to 
4,000 r.p.m., the lower figure being the bottom speed 
in the 4 h.p. attachment and the higher the top speed 
im the } h.p. model. The capacity of the machine 
measured in terms of drilling in steel, is a hole § in. 
in diameter. The spindle is mounted in four rews of 
ball bearings. _The upper row is situated above the 
pulleys in a housing which, when removed, leaves a 





diate row is 
situated im- 
mediately be- 
low the pul- 
leys, and the two lower rows are close together at 
the bottom end of the head. These latter bearings 
are preloaded and all are sealed with permanent 
lubrication. The spindle takes either solid tang drive 
end mills, tool holders, or collets. It has a draw rod, 
indicated by the knurled knob in the illustrations, by 
which the tools can be either tightened or started out, 
and can be locked in position during setting up. 

The four circular faces seen in Fig. 2 on the lower 
part of the head are of hardened and ground steel, 
with their surface parallel to the spindle axis. They 
are used for squaring up the head when vertical or 
horizontal work is being done. The attachment can 
be rotated through 360 deg. round the overarm, a 
finely divided dial at the centre enabling a very precise 
angular setting in one vertical plane to be obtained 
by the aid of a metal plumb-bob not shown. In the 
vertical plane at right angles to this, a graduated circle 
on the trunnion flange serves the same purpose. Com- 
bination of the two movements enables a wide range 
of angular settings to be obtained. The motor is 
controlled by a reversing switch on its casing, a flexible 
cable connection being used to permit freedom of 
movement of the head. 

All the castings except the spindle pulley are of high 
tensile aluminium alloy. This pulley is of cast iron 
and weighs 7-5 lb., being so designed as to act 
as a flywheel. The attachment, which is known as the 
“ Dalrae S mill” and is made by Messrs. The 
Dalrae Tools Company, Syracuse-buildings, Syracuse, 
N.Y., U.S.A., is therefore light and readily installed, 
the weight being 92 lb. complete with motor. The 
main casting can be made to suit overarms of section 
other than circular or for attachment to obsolete 
machines of various types without overarm but having 
a flexible system of table movements which are still 
serviceable. The standard fitting for a circular over- 
arm is 4} in. in diameter and is locked by wedge-action 
bolts. 











large opening| ELECTRIC WELDING IN CRUISER 


CONSTRUCTION.* 
By C. E. Suerwiny, R.C.N.C. 


Tus paper is an account of the experience gained 
and the welding methods adopted at a dockyard during 
the building of a cruiser with a large amount of welded 
structure. A list of items welded is given in Appendix I, 
and the extent of the welding is shown in Fig. 1. 

Welders.—The number of welders available at the 
commencement of building was inadequate for carrying 
the ship through to completion, and welders were 
therefore trained on a system of group instruction, 
a course of six weeks being given to each trainee. 
A large number of the men trained were shipwrights. 
The policy aimed at is to make them primarily erector 
welders, i.e., welders doing all the necessary tacking for 
shipwrights erecting the structure. It is regarded as 
essential that work directly affecting the form of the 
ship should be done by men with a mechanic’s know- 
ledge of shipbuilding. To give them proper experience, 
shipwright welders must have a good deal of straight- 
forward continuous welding work, whilst all welders, 
when just out of the training school, must in general 
be given their initial ship experience on tacking work. 
In one respect the scheme is uneconomical, since a 
welding-point is assigned to an operator who, over 
long periods, may not make use of it. Any plan for 
increasing the number of welders per generator would 
greatly improve matters. About 15 welders can be 
safely connected to a generator of a maximum | ad 
of 1,000 amperes. The load will rarely exceed 600 
amperes or 700 amperes, but more welders cannot be 
connected up owing to the possibility of momentary 
overloads tripping the breaker and causing delay. 

Welding Arrangements.—At the slip the current for 
welding was supplied from four 500-kW portable 
welding sets, driven by a 440-volt alternating-current 
supply and generating direct current at 45 volts to 
60 volts. Eight concrete beds, four each side of the 
slip, were provided for the four sets, Assuming each 
welder required approximately 100 amperes, each set 
was capable of supplying 10 welders simultaneously 
“‘on are.” Taking a diversity factor of 150 per cent., 
this meant that 60 welders could be employed. As 
close as possible to each generator was placed a nest 
of 15 reactances, connected to the positive ’bus bar of 


* Paper read before the Institution of Naval Architects 
on Friday, April 3, 1936. Abridged. 
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the generator. From each reactance was taken the 
individual welder’s lead to a resistance placed, for con- 
venience, near the job. The ship’s structure was 
connected to the negative "bus bar by a cable of large 
cross-section. This arrangement met the prime 
requirement for minimum electrical interference 
between welders on the same generator, i.e., that the 
common resistance should be reduced to a minimum. 
All the main bulkheads were as far as possible 
assembled and welded on grids at the sides of the slip. 
Welding of frames and minor bulkheads was, to a large 
extent, carried out at a position opposite the scrieve 
board, enabling reference to the scrieve-board lines to 
be made with a minimum of transport. Various fittings 
were welded in the shop, e.g., bollards, storm valves, 
deck scuppers. As much as possible of the pipe 
welding was also done as bench work in the shop. 
Blectrodes Used.—For work of structural importance 
the electrodes used were mainly Quasi Are—Q.A. 
mild steel for mild-steel work, and Q.A. uranium for 
D and DI steels. Murex electrodes were also used— 
Cresta and Bluex for mild steel, and — 1 B for D 
and DI steel. D and DI steels are high-tensile strue- 
tural steels manufactured to Admiralty specification. 
Fer mild-steel welding work done in the machine sho 
Murex Cresta electrodes were used to a considerab 
extent. These were found tc be specially advantageous 
for fittings which had subsequently to be galvanised 
owing to the thoroughness with which the slag could 
be removed. “ Dockyard” electrodes were also used 
during the fitting-out stage for such work as ground 
plating, lugs for securing straps to all classes of fittings, 
mess fittings, tread strips, store-room lining, strips, 
brackets, &c. These “dockyard” electrodes are 
manufactured in the yard from 15-in. lengths of mild- 
steel wire, usually but not invariably 10 gauge. The 
wire is bound with twine and boiled in a solution of 
borax and a little salt. The electrodes are used wet, 
and are connected to the positive pole in the same way 
as proprietary coated electrodes. Stores of proprietary 
electrodes were kept to a minimum to ensure that 
a fresh stock was always available. Care was always 
taken to keep the electrodes in a warm dry store. 
Particulars of the Main Items of the Work. (i) Framing. 
—The frames in the double bottom consisted of 
lightened plate connected by welding to longitudinals, 
and by riveted angles to the outer bottom, inner 
bottom, and vertical keel. 
tight frames consisted of a staple angle in two parts, 










The oil-tight and water- | 
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were tack welded to the lightened plate frames, and 
provided with two bolt holes for connecting the frames 
to the longitudinals in their correct positions. For 
simplicity in smithing and erecting each frame was 
bent in one length from the keel to the platform deck. 
At positions where longitudinals were subsequently to 
pass through, the flanges of the frame were burnt 
away and short angle lugs were connected to the 


Fig.1. 


FO'CASTLE 





angle was either tacked or clamped to the bulkhead 
before the continuous welding. was commenced. 


Stiffeners were closed to the plates by a variety of 
simple methods, some of which are shown in Fig. 4. 
As a result of experience gained, improved devices 
may be tried in future for reducing the “ ridge ” which 
forms on the plate to some extent in the vicinity of the 
stiffener. 
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standing parts of the flanges. | 
After welding, the frames 
were checked by application 
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Occasional difficulties were experienced in welding 


D1 quality plating with uranium electrodes, a number 
of tacks breaking away. 
due to insufficient tacking, but the feature of most 
distortion due to welding | interest was that almost all the tacks broke at the 
junction of the weld, at either the plate edge or the 


This may have been partly 


welded at the butts, the plate being welded to the| web of the frame in way of the longitudinal was | plate face, leaving a fracture of brittle appearance. 


angle. Connection to ‘ongitudinals, outer bottom and | 
inner bottom is by riveting. The step-back method 
of welding was applied throughout. The plates were 


welded to the angles at inner bottom and outer bottom | to allow the longitudinal girder to be put into position | D quality plating, but to a lesser extent. 


then chipped out. 
frame was a permanent part of the structure and com- 
pletely welded. The outer bolted lug was removed | 


The angle lug on the inside of the | It seemed that the full strength of the uranium elec- 
trode was not developed at the junction with the plate. 
Similar cases occasionally occured with the welding of 


In all such 


before erection, the plate being held down flat. The | and then replaced until the outer bottom was moulded. | instances the first run of welding was done locally 


brackets were tested for accuracy by application to | 


(ii) Bulkheads.—The large transverse 


bulkheads | with mild-steel electrodes, the amount of deposit being 


the scrieve-board lines before despatch to the ship. | were entirely welded, except that the boundary angles | increased, and the second run put in with the uranium 


It was observed that the contraction of the welds | 


were riveted to the inner bottom. 


Some of the bulk- | electrodes. 


No further trouble was experienced. 


around the plate edges caused less bulging of the plate | heads could not be assembled completely at the grids, | All small and minor bulkheads have been welded 
in the oil-tight and water-tight frames than in the plate | and two were assembled in two portions with approxi-| completely before erection. The thin bulkheads, 


frames with lightening holes cut out. 


The plating of | mately half the stiffeners attached to each portion. | 5 lb. to 7 lb., are welded with vertical strakes, and 


these lightened frames was thereafter welded to the | In other cases, as much of the bulkhead as could be | generally with a Vee groove along one edge to 


angles first, and the lightening holes burned out subse- | lifted was constructed on the grid, and it was then | form a stiffener. 


quently. After completion of the welding, the burning | 


completed inboard by 


These bulkheads are welded direct 


assembling the remaining |to the deck over and to a strip on the deck below. 


of the lightening holes took out all visible bulging of | plates. The welding at the grids was on usual lines, | The fillet weld between the bottom of the plating and 


the plate. 
For erection purposes, angle lugs about 9 in. long | 





. 


by the step-back method. 





| the laps and stiffeners being tacked before welding | the strip has been a difficulty, as the 2-in. clearance 
In all cases the boundary | from the deck was not sufficient for the welder to 
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provide a good overhead run of welding. The strip 
was necessary, however, since it allowed for unevenness 
in the deck. 

(iii) Outer Bottom Plating—The outer bottom 
plating was completely welded for the foremost 80 ft. 
of the ship, being worked on the normal system of 
flush butts and lapped seams. In the region of the 
stem shoe piece the main strength run of welding was 








structure. Fig. 7 (d) shows a few of the simple types 
of “ lap closers ” which were freely used, 

Precautions were taken to avoid distortion and to 
minimise contraction stresses. Where tacking of the 
plates to frames had to be adopted, all tacking was 
at places at least 6 in. clear of subsequent longitudinal 
restraining influences, e.g., longitudinals, decks, &c. 
“Touch marks ” were put on the plate at either end 
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applied downhand outside the ship. The full (or 
strength) weld at a lap was in all cases applied down- 
hand. Not more than two successive plates of a strake 
were moulded at a time, and these were welded at the 
butts before moulding the next one or two plates on 
account of contraction. The “ laying up ” of the plate 
edges, i.e., continuing the dish of the plate out to the 
edges, which in the ordinary rolling process are left 
flat for about 9 in. to 12 in., helped to provide the 
close laps necessary for a good fillet weld. This is 
essential for efficiently welded lap joints if severe 
transverse shear stresses in the weld are to be avoided. 
No service bolt holes whatever were used. Fig. 7 
shows specimen types of closers employed. The 
“butt closer” shown in Fig. 7 (a) kept the correct 
initial 4-in. clearance between the plates and kept the 
correct alignment of the surfaces at the joint through 
the wedging action of the tapered drifts driven in 
opposite directions through the distance plate. These 
closers generally could only be used once, since it was 
found that when the joint was sufficiently tacked, 
the force exerted on the closers by the contraction of 
the weld material was such that their removal could 
often only be effected by chipping them away. In 
Fig. 7 (6) is shown the simple device used to reduce the 
gap where it was excessive. 

_ Fig. 7 (c) shows a “ frame closer” used quite exten- 
sively. The screwed sockets p took 1}-in. bolts, and 
were machined from 2}-in. round bar. Thus they 
took a heavy load without damage to the thread, and 
could be used an indefinite number of times. The 
tapped sockets were suitably disposed and welded on 
the plate for the frame strongback g—two sets to a 
frame being sufficient unless the plate was very wide. 
The plate could then be lifted into position and 
adjusted, and the necessary butt, frame, and plate 
edge closers applied. The above type of frame closer, 
by eliminating any need to tack the frames, allowed 
4 certain amount of fore and aft, and vertical freedom 
of motion to the plate during the welding of the butts 
and laps, and hence a reduction of stress locked in the 





across the lap (welded to unwelded plate), and about 
6 in. to 12 in. clear of the butts, The after butt was 
then welded, using the step-back method. The touch 
marks were watched during welding to ensure that the 
movements of both ends of the plate were the same. 
The movement was of the order of 4 in. Tacking of the 
longitudinals and deck edge, and fairing and ing of 
the lap then proceeded, and cap welding was completed. 
Where possible, completion of the longitudinals and 
deck edges was delayed until the adjacent lap was 
tacked, and similarly for frames between such longi- 
tudinal or deck edge and the lap. This was to minimise 
puckering of the free edges. Portions of the frames 
near the free lap were not welded until the next plate 
above was erected and the lap tacked. In welding the 
lap, those positions at which most fairing was neces- 
sary were welded first—elsewhere the procedure 
followed was the usual step-back method. 

At the commencement, the butts of raised strakes 
were arranged to have Vees with the open bevel out- 
side the ship, while the sunken strakes had butts 
with the open side of the Vee inside the ship, thus 
enabling a continuous uniform joint to be worked 
along the butts. It was found, however, to be better 
to have the open side of the Vee inside the ship where 
the butts of plating were leaning outboard to any 
extent. Hence the strake below the flare plates was 
provided with inside Vees, except at the connection 
to the stem contour plate. Where girders had Tee 
connections to the outer bottom, it was necessary to 
chase away the fitting flange of the girder in way of 
the butt, as shown in Fig. 10. For stealer butts and 
for plates housing into the stem, the inner plate of 
the two was chased away at the lap for about 6 in. 
A gradually-developed Vee was cut on the outer one, 
as in Fig. 11. When the plates were fitted together, 
the joint permitted a gradual change from a lap to 
a butt joint. When welding the flare plates to the 
forecastle deck boundary angle, slight local lamination 
was discovered in the top edge of a plate, as shown in 
Fig. 12. The lamination is interesting, since this edge 
was the only outer bottom plate edge at which there 
was no fillet weld with one leg on the edge itself. 
In closing the plate edge to the angle considerable 
strain was involved, and with the weld as shown, the 
conditions were most favourable for any local lamina- 
tion of the plate to spread. Welding was replaced by 








riveting over the length of angle involved. The 
knuckle to the flare at the bow of the vessel was unique 
in that butt joints at right angles had to be welded on 
a large scale, and hence the welding procedure was 
different from that for the rest of the plating. Tacks 
were not used to support these plates—the frame 
closers previously described being employed owing to 
the need for allowing the plates a certain amount of 
fore and aft freedom to take account of the contraction 
in the vertical butt joints, and vertical freedom to 
permit motion when the horizontal seam was welded. 

The vertical butts were welded first. The horizontal 
seam was then completed, welding on the step-back 
principle and working forward. No trouble was 
encountered until the foremost foot or so of the seam 
was reached, when cracks appeared in the welding 
soon after it had been completed. The failure was 
probably due to overstressing the weld material through 
its own contraction on cooling, as the surrounding 
plating was com tively rigid. The joint was 
remade with mild-steel electrodes, instead of the 
Quasi Arc uranium electrodes previously used at the 
seam, and no further trouble was experienced. When 
the butts and seams were completed, the forecastle 
deck was tacked to the outer bottom, after which 
welding proceeded on the frames. Two plates of the 
outer bottom on the starboard side of the ship could 
not be welded with the rest of the outer bottom, since 
a large tank had subsequently to be shipped through 
the side plating here. The postponement of the weld- 
ing in this ition was not permitted to delay the 
welding on the port side. 

Since the surrounding structure was more or less 
rigid, it was expected that some trouble might occur, 
and before beginning the work, a test was carried 
out to investigate the effect of a number of parallel 
welds across a tensile stressed plate. From this and 
other considerations the following ure was 
followed :—The framing was made good and welded 
up as far as possible. The “ filling-in pieces" to 
longitudinal intersections with bulkheads were carefully 
welded in the bosom of the longitudinals. Both plates 
were erected and secured to the frame by the frame 
closers, i.e., without tacking. In this free condition 
the after butts were welded. The plates had been left 
full at the forward butts to enable chipping of the 
butts to proceed accurately after movement due to 
welding the after butts had taken place. This chipping 
was next done, and the forward butts were welded. 
The shrinkages were ¥, in. across the after butts, and 
#; in. across the forward butts, which, of course, were 
the closing butts. This corresponded to a residual 
stress in the plate of about 2 tons per square inch. 
Following this, the end frames across the single plates 
were welded. Observation showed that the strain 
set up by welding the closing butts was reduced 
slightly during the welding of the frames. 

The frames common to both plates were reserved 
until the others were completed. The final weld was 
not commenced until all the other welds were cold, in 
order to secure the maximum stress relief. The edges 
were then welded; the top edge, involving overhead 
welding, being taken in hand first. The centre down- 
hand lap welded tacks fractured extensively, necessi- 
taining rewelding with a first run of mild-steel electrodes, 
instead of the uranium electrodes appropriate to the 
“D”’ quality steel, the amount of welding a. slightly 
increased to take account of the change of electrode, 
The bottom downhand welded lap a few broken 
tacks, but these had obviously been unequal to their 
work, and it was considered that the om had no 
special significance. 

(iv) Decks.—All the welded deck plating was 
arranged with lapped and joggled edges and butts. 
The butts and edges were welded first, the plating 
being merely tacked to the beams and girders mean- 
while. Fairing angles were, as far as possible, tacked 
along all seams during welding in order to prevent 
distortion. When the girders were welded to the 
deck, the fact that the laps were already welded 
helped to stiffen the deck against the tendency to pull 
downwards towards a girder on either side of it. 
Welded decks were, in general, connected to the outer 
bottom plating by direct Tee welds, Filling pieces 
were fitted round penetrating frames, as in Fig. 15, to 
secure watertightness. Where these frames had 
considerable slope, the difficulty of the “ blind” 
welding was increased behind the inboard flange. It 
was not easy to remedy minor leaks in welding found 
defective at these positions on water test, owing to the 
inaccessibility and the risk of damaging the frames. 

(v) Deck Girders.—In general, the longitudinal deck 
girders were continuous, and the beams intercostal and 
welded to them. Whilst the beams were being fitted 
it was necessary to support the girders on transverse 
antries between the bulkheads. 1 welding of 

ms to girders and girders to bulkheads was com- 
pleted, as far as possible, before laying on the deck to 
give maximum accessibility. The bulkhead was 
moulded at the scrieve board with the boundary angle 
at the top complete in one length, and this was welded 
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to the bulkhead after cutting the slots for the girders. 
The blanking plates behind flanges of penetrating 
girders to outer bottom and decks presented difficulty, 
particularly when such welding was done subsequently 
to the erection of the outer bottom or deck. Delays 
ocourred in the water testing programme due to porosity 
invariably discovered in this work. The most satisfac- | 
tory solutions for the welders are :—(1) To fit the | 
blanking plates immediately the beams and girders are | 
secured, and before the deck is fitted. (2) To fit the 
blanking plate on the same side of the bulkhead as the | 


boundary angle, chipping away the angle flanges slightly | 


to allow the blanking plate to overlap the bulkhead | 
plating, as in Fig. 16. This joint gives the welder the | 
greatest scope for obtaining a good weld, and is the | 
least costly. 

To minimise the number of filling pieces fitted, | 
intercostal] girders could be arranged to stop short 
on either side of the bulkhead, and to be welded 
thereto direct. There are constructional advantages 
in working the girders intercostally between the beams. 
This would facilitate erection, but the intercostals | 
must be cut very accurately to ensure that the welds | 
are pure fillet connections. On the whole, it is prefer- | 
able that intercostal members be disposed in that | 
direction which is least important from the point of | 
view of shrinkage, i.e., in the transverse direction. 

(vi) Stem.—A welded fabrication was substituted | 
for the orthodox stem casting. The operations | 
involved were briefly :—{1) A flat plate was cut 4 
the shape sketched in Fig. 17 (a). (2) It was then | 
dished cold to the shape shown in Fig. 17 (6) in the | 
hydraulic press, using the ordinary flanging knife and | 
Vee block. (3) The narrow part was heated and 
treated in the same press, with a deep spherical-ended | 
tool. 

The section in this region was sufficiently shallow | 
to admit of bending to shape, shown in Fig. 17 (c), 
without excessive puckering of plate-edges. (4) The | 
diaphragm plate and the filling plates indicated on 
Fig. 17 (c) were then fitted and welded, after which 
the lower section of the contour plate was fitted to 
the shoe piece and welded. On completion the whole 
was taken to the ship, and butt-welded to the fore- 
most keel plate. On erection, the contour plate, and 
later the port garboard plate, were welded to the 
“toe pieces” without difficulty. For the starboard 
garboard, however, the distance X Y (see Fig. 17 (d) ) 
was insufficient to allow the welder to lay a reliable back 
run on the butts to the toe piece and to the contour 
plate. A segmental is therefore welded to the stem | 
contour plate by tacking at the back at p, and by | 
continuous welding with gauge 12 electrodes at r. | 
The garboard plate was then erected, with a gap of | 
ty in. at the edge, and this enabled a second run to | 
be placed in the root of the Vee. By this means | 
adequate penetration everywhere was obtained. Run | 
q was then inserted without great difficulty. 





(To be continued.) 








THE COSTING SYSTEM OF MESSRS. 
DAVID BROWN AND SONS (HUDD.), 
LIMITED. 


FoLLowrne the publication in our columns (on page 
201 of our issue of February 21) of a letter by Mr. David 
Brown on Cut-Throat Competition and the desira- 
bility of a uniform costing system, requests have been 
made to Messrs. David Brown and Sons (Hudd.), 
Limited, that the methods used by the firm should 
be made known. The following brief description 
gives the outline of the system, which will more readily 
be understood by referring to the accompanying dia- | 
gram, prepared cn the lines of a “ flow sheet.” 

Code numbers, used for the classification of custo- | 
mers’ orders and overhead charges, are arranged as 
follows :— 





l to 99 
100 to 999 
1,000 to 9,999 


Departmental. 

Stock and Cost Control. | 
Overhead Charges. A number is | 
provided for each class of expense. 
10,000 to 99,999 Stock Manufacture Orders. 
100,000 to 999,999 Sales Orders, further sub-divided by | 
commodities. 


Labour Cost.—Attached to each drawing issued | 
to the works is a planning sheet giving details of the 
operations for the particular job concerned and the 
time allowed for each operation. Each man is supplied | 
with a time sheet twice weekly on which he enters the 
date, machine number, order number (one of the 
five- or six-figure order numbers listed above), job | 
number, operation number, time started, time finished | 
and time allowed. In the case of machine repairing, 
labouring, crane driving, &c., a time sheet is made 
out indicating the job number or labour classification, 
the appropriate overhead charges code number and | 
departmental number being inserted by the cost office. 

When the time sheets have been checked, the total 
number of hours allowed against each sales order is 
extracted by means of “ Powers” tabulating equip- | 
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commodity and vary for the different sizes. The total 
time allowed for an order extended at the appropriate 
rate gives the total cost of direct labour and overhead. 
The indirect labour costs against the overhead numbers 
for each department is then extracted from the time 
sheets. 

Material, &c.—The cost against each sales order 
and against each overhead number for the different 
departments is obtained in the “ Powers ” equipment. 
The items dealt with under this heading include 
purchases, material from stores, depreciation, electricity, 
rates, taxes, insurances, &c. 

Overhead.—The indirect labour and material, &c., 
against each code number is summarised depart- 
mentally, totals being obtained for each department 
and for the works as a whole. 

The absorption figure is obtained by deducting 
the total direct labour amount from the combined 
total direct labour and overhead amount. The 
difference between the overhead expenditure and 
absorption amount, represents the gain or loss on 


| overhead. 


Manufacturing Profit—Summaries are prepared 


| showing the total cost of direct labour, overhead and 


material, &c., for the four-weekly period plus the work 
in progress at the commencement of the period for 
each order. The cost of sales is obtained by taking 
the whole or a portion of the cost against orders which 
are wholly or partly delivered. The difference between 
the cost of sales and the selling value represents the 
manufacturing profit. 

Total Profit.—This figure is obtained by combining 
the manufacturing profit and the gain or loss on 
overheads. 








RECTIFIER SUB-STATION FOR 
TROLLEY ’BUS SUPPLY. 


Tue new sub-station at Putney Bridge, which has 
been constructed by the London Passenger Transport 
Board to supply the trolley "bus services in the neigh- 
bourhood, is equipped with three 250-kW rectifier units. 
These units, which each comprise two six anode recti- 
fiers, are of the General Electric Company’s air-cooled 
steel-clad type, the particular feature of which is a 
vitric seal. This seal consists of a number of thin 
mild-steel cones which are separately coated with a 
vitreous enamel. After assembly, the cones, together 
with the top and bottom members, are fused up solid 
in an electrically-heated oven. It is claimed that the 
resulting seal has a very high dielectric strength and is 
perfectly vacuum tight. It is secured to the rectifier 
in a very simple way, all the metal-to-metal joints 
being welded. There are no pumps, and the rectifier, 
which is of high efficiency, is stated to be capable of 
carrying heavy overloads and of withstanding short 
circuits. 

The sub-station will normally be unattended, and 


will be remote-controlled from an adjacent railway | 


sub-station. Provision has also been made so that the 
outgoing direct-current feeders can be controlled from 
pillars, which are installed along the trolley "bus routes. 
This will enable the power to be quickly cut off trom 
any section in the event of a street accident. Power 


Rates per hour, for direct labour and overhead, | 
based on allowed time, have been established for each | 





is supplied to the sub-station on the three-phase 
system at 11 kv. and 33} cycles through two feeders, 
one for each rectifier unit. These feeders are connected 
through isolating links to the primary windings of the 
main transformers. These are of the core type and are 
mounted in a brick chamber, into which the cooling 
air is blown by a fan. It then passes through ducts 
in the windings and is exhausted through an adjustable 
baffle in the top of the housing. Balancing choke coils 
are fitted to ensure equal distribution of the loads 
between the two rectifying cylinders which each trans- 
former supplies. The rectifiers themselves are fitted 
with smoothing apparatus to eradicate ripple on the 
direct-current side, and thus to minimise interference 
with radio and communication services. This apparatus 
includes a series connected reactor coil for each cathode 
and resonant filter circuits, which are tuned for the 
principal harmonics in the direct-current output. The 
auxiliary equipment is supplied from three small 
transformers, each of which is energised from the low- 
tension side of the appropriate main transformer. 
The windings on two of these transformers are con- 
pletely insulated from earth and supply the ignition 
and exciter equipment, while the third, one phase of 
which is earthed, supplies power at 230 volts to the 
cooling fan motors and for operating the contactors 
and relays. 

As regards automatic control, provided the incoming 
high-tension links are closed, it is only necessary to 
close the circuit-breaker at the remote station to start 
up the rectifier plant, the sequence being that first the 
primary of the main transformer is energised and the 
cooling fan started. When an adequate air flow has 
been established, the blower relay operates and the 
ignition and excitation circuits are energised, thus 
bringing the rectifier into service. As soon as a direct- 
current voltage has been established at the rectifier 
terminals, the reverse current high-speed circuit breaker 
in the positive main closes. This operation is imme- 
diately followed by the closing of the negative con- 
tactor, which is gang-controlled with the high-speed 
breaker. Shutting down is effected simply by opening 
the remote control breaker. 

There are six outgoing feeders and in the event of an 
overload, a summation overload relay operates after 
a predetermined interval, and trips all the feeders 
simultaneously. All the feeders are also tripped when 
the entire rectifier plant is shut down. Faults on 
individual feeders are cleared by high-speed circuit 
breakers. Should such a breaker, with its gang- 
controlled negative contactor, open on a fault, both 
are closed again after a given time by an auto-re-close 
relay. 

If the fault persists, this relay will lock out after 
a given number of re-closings, but can be re-set, 
when the fault has been cleared, from any of the 
control pillars on the "bus routes. Overloads or earth 
faults on the primary windings of the main transformer 
are cleared by double-pole overload and single-pole 
earth leakage relays on the high-tension circuit breakers. 
If the rectifier becomes overheated, due to continued 
heavy loads, a thermostat in the top plate trips the 
breaker. When a safe temperature has once more been 
reached, the thermostat contacts open and again close 
the breaker. The breakers are also tripped should the 
cooling air fail, the fan motors be overloaded, or the 
main transformers become overheated. 
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UNDERGROUND ELECTRICAL 
EQUIPMENT FOR MINES. 


(Concluded from page 84.) 


THE increased employment of electrically-driven 
coal cutters, conveyors and drills in mines, to 
which attention was called in the first part of this 
article, has led the Metropolitan Vickers Electrical 
Company to develop a range of flame-proof control 
units for these types of equipment. These include 
the M.U. 80 type units, which have been designed 
to control one or more cutters and conveyors, the 
M.U. 150 type section switches, the M.U. 10 drill 
units, and the M.U. type lighting units. All the 
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|assembly consisting of a section switch by which 
|the supply to the entire coal face can be cut off, 
| and an MU 80 unit which controls a conveyor placed 
in the main roadway. From the section switch a 
cable J is led to a five-panel assembly, which is made 
up of four MU 80 units for the cutters and face 
conveyors, and a single MU 10 unit for controlling 
the two drills. 

The roadway cable is generally of the three-core 
armoured type and is connected to the section 
switch by a detachable bolted-on cable box. The 
connection from the section switch to the five-panel 
assembly generally consists of three-core pliable 
armoured cable in 100-yard lengths, the last length 





equipments are of convenient shape and mobility for | installed having its slack stowed in a figure of eight 





sealing box and multi-directional gland, or with a 
flameproof cover. 

A standard 100 ampere BSS plug and socket is 
fitted on the front of the unit for the outgoing con- 
nections, This plug contains three power circuit 
pins of equal length and a shorter pin for the 20/25 
volt control circuit. There is also a substantial 
screw for connecting the earth core to the body of 
the plug. A screw action ensures slow withdrawal, 
during which operation the control circuit is first 
broken and the power circuit opened by the con- 
tactor before the power circuit pins and their 
sockets are separated. This enables the plug to be 
withdrawn easily and without risk of shock or spark- 
ing when it is desired to disconnect a cable. More- 








Fic. 26. Sxkrp-Mountep CoaL-CuTTreR 


the work they have todo. Their depth is so shallow 
that they can be installed in an accessible position 
at the side of the roadway. Being mounted on 
standardised skids, they can be moved to follow 
the advancing coal face, while they can easily be 
separated and used singly or re-assembled in fresh 
combinations to suit either changed working or 
altered geological conditions. The power circuits are 
made and broken within a flame-proof enclosure by 
an electrically-operated contactor, which has been 
designed to ensure low maintenance costs. The 
protective arrangements are such that the equip- 
ment is guarded against overload, open sparking 
is prevented, and the operators are protected from 
injurious shocks. The employment of control circuits 
operating at 20/25 volts, not only ensures increased 
safety to the workers but makes possible remote 
control whereby after a temporary stoppage, due to 
overload, restarting can be effected from the 
machine, and the time which would have been 
occupied by going back to the contractor to close it 
by hand is thereby saved. 

The application of the mining units is shown 
in Fig. 28, page 136, which is a diagram of a typical 
lay-out for a double unit coal face equipped with 
two cutters, two drills, two face conveyors, and one 
main roadway conveyor with a fixed loading point, 
The coal cutters are indicated at a, the drills at 
b, and the conveyors at c. The positions of the 
MU 150, MU 80 and MU 10 units are shown at 
d, ¢, and f, respectively. Both face conveyors are 
Provided with push-pull switches A. The various 
plug connections are shown at i and a flit plug at k. 
Power is supplied, usually at from 440 volts to 
“60 volts, through a roadway cable to a two-unit 
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to avoid kinks, when it is uncoiled to follow the 
advancing coal face. To avoid cable jointing under- 
ground, each length of cable is fitted with sealed 
end-coupling boxes, and can be rapidly connected to 
others without disturbing the sealing. When the 
number of 100-yard extension pieces is sufficiently 
large, they can be replaced by a permanent extension 
of roadway cable. 

Views of the MU 80 controller are given in Figs. 
26 and 27. The latter shows the main panel, with 
its steel frame and equipment withdrawn from the 
case. This can easily be done by disconnecting the 
connections and removing four screws. The case 
is of flameproof construction. The upper part 
contains a three-pole combined isolating and 
reversing switch, a control switch, a core balance 
transformer for earth leakage protection, "bus bars, 
and arrangements for incoming and outgoing 
connections. The isolating switch is of the air-break 
pattern with an external handle which can be 
locked in the off position by a re-set key. It is 
fitted with interlocks, so that the front cover can 
only be removed when the switch is in the off 
position, to prevent the switch being closed until 
the cover has been replaced and to ensure that the 
power circuit is made and broken by the contactor 
and not by the switch. The control switch is of 
the push-pull type with a spring return to the off 
position. It is designed to suit either local or 
remote control, and in the latter case can be adapted 
for emergency stop only from the unit by changing 
the position of a link. Identical terminal plates 
with copper connection straps carried in insulators 
are provided at both ends of the "bus bar chamber, 
Either plate can be fitted with a spreader chamber 





Main Panet or Coat-Cutrer CoNTROLLER. 


over, if a live plug is withdrawn any arcing is confined 
to the 20/25-volt control circuit and takes place 
inside a flameproof compartment. A diagram of 
connections of the equipment panel shown in Fig. 27 
is given in Fig. 29, page 136. This panel carries a 
three-pole main contactor a, whose operating coil is 
indicated at 6. This contactor is fitted with mag- 
netic blow-out arc shields and renewable contact 
tips. The three adjustable overload protection coils 
with independently adjustable two-rate time-lag 
dash pots are shown at d, while a transformer e 
provides a pressure of 20/25 volts for the control 
circuits. The control circuit fuses are shown at c, 
the core balance earth leakage transformer at l, with 
its test winding at m, the three relays for earth 
leakage, control interlock, and pilot core protection 
respectively, from left to right, at f, the rectifier 
for the pilot core protection at g, and the flag 
indicators, re-setting devices and test contacts for 
the earth leakage and pilot core protective relays 
at A and k, respectively. 

Some 73 fatal electrical accidents, involving 
116 deaths, occurred at the face or gate end in 
British collieries between 1923 and 1934. The 
MU 80 units have, therefore, been provided with a 
complete protective system. This includes three 
independently-adjustable over-current solenoids, 
which operate by tripping the main contactor. 
These solenoids are fitted with two-rate time-lag 
dash pots to give normal overload protection and 
also prevent operation by momentary starting peak 
currents. Under-voltage protection is given by the 
contactor, which trips if the supply voltage drops 
seriously or fails completely. Earth leakage pro- 
tection when the neutral point is earthed is secured 
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by the system shown diagrammatically in Fig. 30, | 


page 148. This consists of a core balance transformer 
a, an earth leakage relay 6, and a test switch c. 
The core balance transformer has a separate 
primary winding for each of the three phases 
and a secondary winding, which is connected 
to the relay. There is also a 20/25 volt test wind- 
ing d. Under no-fault conditions, the sum of 
the currents in the three main primary windings 
is zero, and no current is induced in the secondary. 
Any leakage current to earth upsets this balance 
and induces a secondary current. This causes 
relay b to break the circuit of the operating coil 
of relay e and this in turn opens the main contactor. 
This arrangement will operate with only 5 per cent. 
of the full load current, so that it is extremely 
sensitive. Consequently, if a fault develops, for 
example, from the windings of a coal cutter motor 
to the frame of the machine, the power is cut off 
within a fraction of a second at the beginning of the | 
fault. Thus not only will the rise in potential of 
the frame be merely momentary in deviation, but, 
it will also, in general, be limited in amount. When 
the relay b operates it latches itself in the tripped 
position and drops a red flag. The equipment 
cannot be re-started until the flag has been re-set 
by the re-set key. The test switch enables routine 
tests to be made at regular intervals and thus to 
demonstrate that the system is maintained in work- 
ing order. It is closed by the re-set key, an action 
which causes the 20/25-volt winding of the trans- 
former to be energised. If everything is in order, 
the secondary current thereby induced trips the 
relay, so that the main contact is opened and the 
flag dropped, after which re-setting is effected by 
turning the key in the forward direction. Such 
routine tests are the more necessary as months, or 
even years, may pass before a fault to earth occurs. 
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For connection between the MU 80 unit and the | 


coal cutter a trailing cable is required in which, in 
addition to the three power cores, a separate earth 
core is necessary to comply with the mining regula- 
tions. In many trailing cables there is also a pilot 
core which makes possible not only remote control, 
but also electrical interlock, and earth continuity, 
as well as protection of the pilot core itself. A 
diagram showing, oly the circuits essential for these 
purposes is given in Fig. 31, from which it will be 
clear that the operation of the master switch on 
the cutter completes a circuit from the 20/25-volt 
secondary of the transformer a through the operating 
coil of relay 6. This causes the relay to lift its core 
and to close contacts which complete a circuit 
through the operating coil of the main contactor c. 
This contactor then closes and energises the power 
cable. 
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with the mining regulations being bonded to the 
earthing system of the mine. It also provides 
an electrical interlock, which ensures that the 
removal of a plug either at the mining unit or at 
the cutter will break the pilot circuit and open the 
contactor. Any possibility of handling a plug with 
live power terminals, a frequent source of accident 
in the past, is therefore prevented. 

To prevent an unexpected start when the supply 
is restored after a stoppage, a resistance d is inserted 
in series with the operating coil of relay 6 when the 
master switch e is in the running position. This 
resistance passes sufficient current to hold the relay 
closed, but not sufficient to close it, so that to start 
afresh the master switch must first be returned to 
its off position. 

The system of pilot core protection used is indi- 
cated diagram matically in Figs. 32 and 33, which show 
the essential connections for a healthy and a faulty 
connection, respectively. In an unprotected remote 
controlled equipment, a fault in the trailing cable 
sufficient to cause a short circuit between the pilot 
core and the earth core would be equivalent to 
closing the pilot circuit by the master control 
switch, and with the motor at rest, would close the 
main contactor and energise the power cores of the 
cable. Should the fault occur with the machine 
at work, operation of the master switch would fail 
to open the main contactor, and not only would 
the power contacts of the master switch be called 
upon to break the power circuit, but the power 
cores and plugs would remain alive at the full 
voltage. To guard against these contingencies, 
a relay f, a metal rectifier g in the master switch, 
and a second rectifier A in the M.U. 80 unit are 
used. The two rectifiers are connected in opposi- 
tion, so that, as shown in Fig. 32, there is no 
current in relay f. When a fault occurs, as shown 
in Fig. 33, rectifier g is short-circuited and a half- 
wave current operates relay f, so that the main 
contactor is opened. The relay also latches itself 
in the tripped position and drops a white flag, 


| which can be seen through the window in the relay 


The relay and flag are reset by turning the 


pilot core, the earth core and the operating coil of | re-set key in one direction, while turning it in the 
the relay can be completed the cable plugs at both | other direction passes a half-wave current through 


ends of the trailing cable must be fully screwed 
home ensures a proper earth continuity between the 


| 


relay f, and thus provides a means of testing whether 
the system is in an efficient condition. Conse- 


cutter and the mining unit, the latter in accordance ! quently, as with the earth leakage protection system, 
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means are provided whereby tests can be made at 
regular intervals to demonstrate that the pilot cor 
protection system is maintained in efficient working 
condition. 

The five-core cables, remote control and protective 
features just described are recommended for use on 
all electrically-driven coal cutters, and also on all 
remote controlled electrically-driven conveyor. 
Where, however, the M.U. unit can be placed so near 
the driving head of the conveyor that the latter can 
be started and stopped by the push-pull switch, 
remote control is not required, and pilot-core protec- 
tion become unnecessary. Earth-leakage protection 
is, however, recommended on all conveyors. If the 
M.U. 80 unit is connected to the conveyor by 4 
flexible cable with detachable plugs at each end, an 
earth core must be included to comply with the 
regulations, and an additional pilot core is recom- 
mended, i.e., five cores in all, to enable electrical 
interlocking and earth continuity protection to be 
used. If, however, the cable is of the pliable 
armoured type with three-power cores only and 
with cable sealing boxes and armour clamps at each 
end, electrical interlocks and earth continuity pro- 
tection cannot be employed. 

When two or more conveyors are installed to 
work together, the M.U. 80 units can be intercon- 
nected to give sequence control. For instance, in 
the installations shown in Fig. 28 the main roadway 
conveyor must be started first and stopped last. 
In other words, the face conveyors can only be run 
when the roadway conveyor is running. 

The M.U. 150 running unit section switch, illustra- 
ted in Fig. 34, page 148, is used both for cutting of 
the supply to the entire coal face and acting in the 
dual capacity of a joint box and circuit breaker 
where a smaller branch is teed off a main cable. It 
consists essentially of a three-pole contactor type 
circuit breaker which is hand operated and provided 
with a trip free mechanism. For overload protection, 
three over-current coils are provided, each fitted with 
a two rate time-lag dash pot, but there is no under- 
voltage protection. There is an isolating switch 
in the upper part of the case which can be locked 
in the off position. Interlocks of the same kind 
as those already described are fitted. 

The M.U. lighting unit consists of a standard 
flame-proof case containing either a 650-volt oF 
3,300-volt air-cooled trarsformer with a capacity 
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of either 2 kVA or 4 kVA. There is a combined 
main switch and isolator in the upper part of the 
case. This combination is interlocked with the 
cover, which is so constructed that when it is 
removed no live metal is accessible. Both the 
primary and the secondary windings are protected 
by fuses, the secondary winding being generally 
arranged for two separate 110-volt lamp circuits, 
with the mid-point brought out for SArthing. In 
addition, the 300-VA compound-filled lighting 
transformer, illustrated in Fig. 24, page 83 ante, 
ean also be fitted on any of the mining units. 

The M.U. 10 mining drill unit, which is illustrated 
in Fig. 35 has been developed for use with one or 
two Crofton high-frequency drills. The weight of 
this drill is 30 Ib. and, while its performance depends 
largely upon the operator and the type and con- 
dition of the drilling bit, speeds up to 6 ft. per 
minute are possible when working in coal. Drills 
of the same design are used for drilling stone, 
except that they incorporate a torque conservation 
device and weigh 38 lb. They are capable of hand 
operation, but a ratchet-operated feed screw can 
also be supplied for applying pressure to the drill 
when it is attached to an ordinary pit prop. When 
using this device drilling speeds from 8 in. to 24 in. 
or more, per minute can be obtained in normal 
stones. 

The drills are fitted with ball bearings throughout 
and consist of a flameproof aluminium alloy casting 
which contains a Metrovick 125 volt 150 cycle motor 
witha synchronous speed of 9,000 r.p.m. This motor 
drives through gearing to give drill speeds of 318 
rpm. for stone and either 410 r.p.m. or 534 r.p.m. 
for stone and coal. In consequence of the kinetic 
energy stored, the power available is so high that it 
is claimed that stalling is impossible with one-man 
operation. The combination of the M.U. 10 unit 
with the drill also gives automatic protection against 
misuse. The essential feature of the M.U. 10 unit 
isa novel form of frequency-changer, which consists 
of a 400 /600-volt 50-cycle squirrel cage motor and a 
generator with four slip rings, three of which supply 
three-phase current at 110/125 volts and 150 cycles 
to either one or two drills. This frequency-changer 
is fitted with ball and roller bearings, one of which 
is constructed to carry the weight of the vertical 
rotor. The neutral point is brought out to the 
fourth slip ring for earthing and earth leakage pro- 
tection. Control is effected by a 20-volt to 25-volt 
pilot circuit from a small switch mounted in the 
handle of the drill through a 20-volt to 25-volt pilot 
circuit. When this switch is closed on either drill, 
one of two four-pole contactors on the unit is 
energised. The fourth contact energises the operat- 
ing coil of a three-pole contactor which closes in 
turn and starts the frequency changer. When both 
control switches are released all three contactors 
open and the frequency-changer stops. No energy 
therefore is consumed when the drills are not at 
work. The control circuit is supplied from an 
auxiliary transformer similar to that employed in 
the M.U. 80 units. 

The trailing cable supplied for connecting the 
M.U. 10 unit to the drills has five cores: i.e., three 
power cores, a pilot core, and an earth core. These 
are laid round a cradle centre and are protected 
with a tough sheathing. The cables have either 
four 0-007-sq. in. cores and a 0-0225-sq. in. earth 
core or five 0-007-sq. in. cores, the latter being 
recommended because the consequent concentric 
construction gives longer life and permits ease in 
handling. Connection at each end of the trailing 
cable is made by a 30-ampere flameproof plug and 
socket. This has a screw mechanism to ensure slow 
withdrawal and consists of three power pins and a 
shorter pilot-core pin. The latter pin breaks 
arcuit within a flameproof chamber inside the plug 
in the way described for the MU 80 unit. The 
earth core is also connected in the same way to 
the body of the plug. The protective features 
include fuses in the stator circuit of the frequency- 
changer and in the primary circuit of the auxiliary 
‘ransformer. Electrical interlock and earth-con- 
Unuity protection are provided by using the pilot 
and earth cores for the control circuits. These 
cannot be completed until the plugs at both ends 
have been fully screwed home. Any interruption 
of the circuit will then immediately stop the drill. 








ENGINEERING. 





137 








Under-voltage protection is provided by the electri- 
cally operated contactors, which open in the event 
of a fall in or complete failure of the supply pressure. 
They can be closed from the drill directly the full 
pressure is restored. A three-coil relay is fitted for 
overload and earth-leakage protection. This has 
flag indicators for each drill which fall and lock out 
separately in the event of an overload and together 
in the event of an earth-leakage fault on either drill. 
Both indicators and relays can be re-set by means 
of the standard testing key. The over-current 
coils have separate windings in each of two phases. 
These relays give instantaneous protection in the 
event of the current exceeding certain limits, but 
do not act under normal peak loads. For earth- 
leakage protection the mid-point of the secondary 
circuit of the frequency-changer is connected from 
the fourth slip-ring to earth through the third coil 
of the relay. Normally no current flows in this 
circuit, but directly a leakage to earth occurs the 
leakage coil operates and completes a circuit 
through a third winding on each of the over-current 
coils. These drop their flags and lock out, at the 
same time tripping all three contactors. 

A further important feature of the Crofton 
“ Victor” drill is that when boring in rock the 
dust produced is coarse and falls to the floor. The 
quantity of air-suspensible dust comprising particles 
of less than 5 microns in diameter is claimed to be 
negligible, and therefore pathologically harmless. 
The drill has been tested by the Mines Department 
and has been officially approved as a silicosis pre- 
ventative measure without the application of 
trapping devices or water. 





TESTS ON LARGE COLUMNS. 


PRoGRESS in the science and art of constructional 
engineering frequently necessitates advance along 
unbeaten tracks that can be surveyed only with the aid 
of structural models, since the unknown factors 
usually involve quantities which are implicated in 
the assumptions found in the analytical treatment 
of the theory of structures. Experimental work in 
this sphere thus includes the consideration of such 
matters as the elastic characteristics of new 
materials, the design of structures having dimen- 
sions that exceed those encountered in practice, 
and the strength of built-up members compared 
with the value derived from experiments with 
standard test-pieces. All these factors entered, for 
instance, into the initial stages of the work con- 
nected with the George Washington Bridge, at 
New York, in the construction of which about 
33,000 tons of silicon steel were used in the towers 
and other parts of the structural system which 
supports a span of 3,500 ft. In view of the lack 
of experimental data relating to the behaviour of 
large columns when under load, the Port of New 
York Authority requested the Bureau of Standards, 
at Washington, to determine the strength and 
other properties of the large fabricated columns 
used in the bridge, and an interesting account of 
the investigation is given in the Journal of Research 
issued by the Bureau in September last, while in 
the March issue are recorded comparative tests 
on similar columns encased in concrete. 

The first set of tests were conducted on six 
columns that were half-scale models of the actual 
structures, with the exception of the length, which 
was made 24 ft. in order that the work could be 
undertaken with the largest available testing 
machine, having a capacity of 10,000,000 lb. The 
research was therefore carried out on built-up 
columns 24 ft. in length, 344 in. overall in section, 
and having a moment of inertia amounting to 
15,794 in. units. Symmetry of loading during the 
tests was ensured by milling the ends of the struc- 
tures, and it was estimated that the error in the 
results obtained did not vary beyond the range of 
2 per cent. and 4 per cent. 

The strain on the loaded structures was indicated 
by 16 micrometer dial-gauges placed symmetrically 
about the columns with respect to the sides and 
mid-length, in such a manner that it was possible 
to estimate variations within 0-0001 in. with a 
gauge length of 20 ft. In addition, 18 “ tele- 
meters,” having a gauge length of 8 in., were placed 
at mid-length of the columns, to measure the local 








strain on the angles and plates forming the struc- 
tures ; eight of these instruments were attached to 
the principal members of each column. Further, 
the lateral deflection at mid-length of a column 
was measured with the aid of micrometer gauges 
used in conjunction with a fixed steel frame sur- 
rounding the member under test, by which means 
11 readings were taken on each of the four sides of 
the structure, for increments of load equivalent to 
a stress of 4,000 Ib. per square inch. 

A series of independent experiments were carried 
out on standard test pieces, in the course of which 
the yield point was taken at the stress for which 
the strain was 0-002 greater than that computed 
from the stress and Young’s modulus for the 
material, which also defines the yield strength of 
the columns. With reference to these standard 
tests, it is to be noted that the rate of movement of 
the head of the testing machine was arranged to 
be practically the same as that used in testing the 
structures referred to below, since one of the aims 
was that of determining the “efficiency” of the 
columns, which is given by dividing the yield 
strength of the structure by the statistically 
“weighted ’’ yield strength obtained from the 
tensile tests of the standard specimens. 

During the examination, attention was devoted 
also to the effect of repeated loading and to the 
time-load variation for the pairs of columns, which 
may be referred to as being respectively made of 
carbon, silicon, and manganese steel. In_ this 
connection it may be recalled that nearly 5,500 tons 
of manganese steel was used in constructing the 
bottom chord of the Kill van Kull Bridge, so that 
the results obtained afford a means of comparing 
the different materials found in modern practice. 
To attain the first-mentioned end, the load on the 
columns was released after the first application, 
and reapplied, when it was observed in the case of 
the silicon-steel structure that the proportional 
limit for the second loading was about 3,000 Ib. 
per square inch greater than the value corresponding 
to the first application of load. With the same 
column, the increase associated with a third loading, 
however, proved to be insignificant. This charac- 
teristic of the silicon-steel structures was found 
also in the tests on the columns of manganese steel. 

In order to examine the time-load variation, in 
the region of maximum load, the readings were 
taken for increases of stress equal to 1,000 lb. per 
square inch until the structure commenced to deform 
plastically, which was indicated by the need for 
continuous operation of the pump to keep the beam 
of the testing machine balanced for a constant 
load. The dial-micrometers and the frame for 
measuring the deflection were removed at this 
stage of each test, and the pump was operated 
continuously at a rate that caused the columns 
to shorten about 0-1 in, a minute. Under these 
conditions, one of the carbon-steel columns showed 
a first maximum load that remained almost con- 
stant in value for about 20 minutes with con- 
tinuous working of the pump, but a slight decrease 
occurred during this phase of the test in the case 
of the second structure made of the same material. 
With continued operation of the pump, the loads 
on these columns “ picked up ” to second maximum 
values of load, and subsequently decreased when 
rapid deformation occurred locally on the structure. 
Although the columns of silicon steel showed no 
first maximum load effect, with continued pumping, 
the load increased very slowly for 5 minutes, when 
it increased more rapidly to a final maximum 
value, which was followed by a decrease as local 
deformation of the structure took place. No 
indication of more than one maximum load was 
given by the manganese-steel columns. 

In regard to this “ pick-up” phenomenon, it is 
remarked in the report that the difference in the 
behaviour of the various structures is accounted for 
by the different character of the stress-strain relation 
for the materials concerned. For instance, while 
almost all the stress-strain graphs for the test-pieces 
of carbon steel showed well-defined yield points, 
this characteristic was less common in the case of 
silicon steel, and absent from the graphs yielded 
by the test-pieces of manganese steel. It is of 
practical importance to note that, since the final 
maximum load on a column possessing this pick-up 
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property connotes a dangerous state of instability 
that is reached only when the structure is badly 
deformed and slight changes of load make the 
columns unstable, the final maximum loads recorded 
should not be used as a basis of design. 

Taking the yield strength associated with the 
above defined yield point as the most satisfactory 
measure of comparative strength, the tests reveal 
that the yield strength for the silicon-steel structures 
was 1-55 times that for the carbon-steel columns ; 
the corresponding figure in the case of manganese 
steel was found to be 1-71. As these ratios are 
approximately the same as the ratios of the average 
yield strength for the respective test-pieces, it 
follows that the column efficiency in each case was 
nearly equal to 100 per cent. According to the 
tests, the exact value of the efficiency is 100 per 
cent, for the manganese-steel column, and 98 per 
cent. for both the carbon and the silicon-steel 
structures, though these values should be regarded 
as somewhat high, for reasons given in the report. 

With reference to the failure of the columns 
made of both the carbon and the silicon steels, it 
was found that the yield strength of the outermost 
angles was greater than the statistical average of 
the value given by the test-pieces, but the opposite 
relation applies to the angles of manganese steel. 
Moreover, as the load on the structure was increased, 
Liider lines appeared first on the plates and subse- 
quently on the outermost angles in the case of the 
carbon and the silicon steels, but Litider lines were 
seen first on the outermost angles and then on 
the plates of the structure made of manganese steel. 
No rivets failed on any of the columns, and the 
outermost angles buckled with easy curves situated 
between the structural diaphragms and on the 
concave side in each instance, which failures were 
accompanied by shallow buckles on the plates and 
angles at points where the plates intersected. 
Although local buckling took place only after con- 
siderable shortening of the columns, plastic yielding 
of the material was the primary cause of failure. 

A second and equally valuable investigation was 
carried out with four similar columns made of 
carbon steel and encased in reinforced concrete, 
the tests of which have been, as stated, described 
in the March issue of the Journal of Research, 
published by the Bureau of Standards. The work 
was undertaken to determine the increase in strength 
and stiffness produced by filling and surrounding 
the structures with concrete having a minimum 
thickness of 1 in. over the reinforcements. The 
latter consisted of straight bars, 0-5 in. in diameter, 
arranged longitudinally and transversely, and the 
average proportions of the cement and aggregates 
were 1:2-17:3-77. With the reinforcements in 
position, the concrete was placed simultaneously 
inside and outside the structural box-sections, the 
process involving the use of steel forms which 
were not removed before 48 hours had elapsed after 
the concrete was placed. The columns were sub- 
jected to test at ages that varied from 71 days to 
74 days. It is to be noted that the concrete was 
made flush with the ends of two of the columns, 
but the steel projected 0-5 in. beyond the ends of 
the concrete on the remaining two columns, which 
were thus loaded on the steel alone. 

Telemeters and micrometer gauges of the same 
type as those used in the earlier tests mentioned 
were utilised on this occasion, and to facilitate the 
recording of the stress acting on the material 
during the experiments, some of the telemeters 
were attached to the steel plates before the concrete 
was added to the structural system. The strain 
on the horizonta' teinforcement bar nearest the 
mid-length on each side of the structures was also 
measured by means of gauges, and in each case 
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concrete were practically the same after 45 days’ 
ageing of the material. The data thus obtained 
shows that no appreciable increase of stress on the 
steel was caused by the ageing process of the 
concrete, since both tensile and compressive stresses 
are involved in the small values recorded by the 
instruments. 

For the purpose of reference in connection with 
the stress on the steel structure, the term “ quasi- 
stress’ is used to denote the value obtained by 
dividing the load on a column by the effective 
sectional-area of the steel. As the stress given by 
the telemeters was always less than the quasi- 
stress, it follows that the concrete carried part of 
the load, and further ‘consideration of the data 
shows that the proportion of load carried by the 
steel increased with the load involved. The 
stress on the reinforcement bars also increased with 
the quasi-stress, to a maximum value of about 
10,000 Ib. per square inch on the bars. No material 
difference was observed between the stresses on 
the columns with the steel projecting beyond the 
concrete compared with the values for the structures 
loaded on both the steel and concrete. In the case 
of the systems loaded on the steel alone, the stresses 
recorded on the metal at mid-length were less than 
the values found for the points near the top and 
the bottom of the columns, and these stresses 
increased rapidly when the quasi-stress exceeded 
35,000 Ib. per square inch. With regard to the 
maximum stress recorded on the concrete at various 
points along a column, near the top it was found 
to be 2,620 lb. per square inch with a quasi-stress 
of 46,000 lb. per square inch, at mid-length it 
amounted to 2,560 lb. per square inch for the same 
quasi-stress, and near the base of the column it 
was 1,400 lb. per square inch with a quasi-stress of 
36,000 Ib. per square inch. The results also 
demonstrate that for a quasi-stress of about 
20,000 lb. per square inch, which is approximately 
the working value, the load was carried about 
equally by the steel structure and the concrete. 
Practical interest is also attached to the observa- 
tion that at the yield strength the load on the 
reinforced columns was about 50 per cent. greater 
than the value obtained for the non-reinforced 
structures of the same size. 

In the tests involving repeated loading, the strain 
increased with each application of the load, but the 
increases became smaller and smaller as the repeti- 
tion was continued, and the permanent set after 
the twenty-fifth application of load was less on 


THE ESTIMATION OF THE SLIP IN 
AIR COMPRESSORS BY ALTERING 
THE CLEARANCE VOLUME. 


By Rosrert THOMSON. 


| Tue determination of the free air discharge of an 
| air compressor can be accomplished by measuring 
the air either as it leaves or before it enters the 
compressor. Each method has its advantages in 
particular cases, but it is recommended that when 
the delivery pressure is high, the air be measured 
after compression. That a compressor takes in 
|S certain amount of air in a given time does not 
necessarily imply that the same amount will be 
discharged. There exist such losses as the slip past 
the piston and valves, and the air leakage in the 
receiver and pipe lines up to the point where the 
actual air discharge is measured. This air leakage, 
plus slip, can be found by measuring both the 
intake to and output from the compressor. To 
carry out such tests would require two identical 
standard nozzles, this being, however, impractic- 
able, as most compressor makers require only one 
set of nozzles for test purposes. Moreover, there is 
another loss which can be found by measuring the 
intake only, this being the loss due to the entering 
air receiving heat in the suction ports and cylinder 
which, together with the difference between the 
atmospheric and suction pressure, prevents the 
cylinder from receiving its full complement of air. 
This combined air loss, due to slip, leakage and 
heating, will be here referred to simply as slip, for 
want of a better term. 

With a view to evolving a simple method of 
estimating this quantity, we may study the effect 
of clearance volume on volumetric or discharge 
efficiency. Referring to Fig. 1, on the opposite page, 
let 


Vs = stroke volume. 
Ve = clearance volume. 
Cl. = clearance volume as a fraction of the stroke 
Ve 
volume = =—. 
Vs 
P, = initial pressure. 
P, = final pressure. 
The theoretical volumetric efficiency 
volume of air taken in per stroke 
stroke volume 
Ve+ Ve— Va 
Vs 
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the columns with projecting steel ends than on 
the structures completely covered by concrete. | 
A general examination of the results reveals that | 
the concrete and the steel do not act as a unit| 
when loads are applied repeatedly, but this is 
probably due to the large proportion of steel involved 
and the effect of insufficient bond between the steel 
and concrete. According to these tests, the final 
maximum load for the reinforced column is 42 per 
cent. greater than the value for a non-reinforced 
column of the same size, but both types of structure 
showed the pick-up phenomenon. 

No material difference was noted in the failures 
of the two sets of columns loaded respectively 
on the steel alone and on both steel and concrete, 
this being probably accounted for by the steel 
ends sinking into the platens on the testing machine, 
and thereby causing a direct transmission of the 
load on to the concrete of the two columns con- 
cerned. From photographic illustrations in the 
report, it appears that the length of the buckles on 
the angles amounted to only a few inches, whereas 
with the non-reinforced columns, the length of a 
buckle at failure was equal to the distance between 
the structural diaphragms, about 3 ft. The tests 


the deflection was indicated by a mirror type of | Were discontinued when the lateral deflection 


instrument working on a length of 20 ft. 
nine copper-constantin thermocouples were situated 


Further, | @ttained a value of 6 in., at which stage large 


pieces of concrete had fallen away from the column, 


in the concrete, so that the temperature could be | but it was observed that a decrease in the deflection 
observed inside and outside the structural box- did not take place on removal of the final load. 


sections, at mid-length and at points near the ends | 
of the columns. The maximum temperature of the | 
concrete, found near the longitudinal axis of the | 
structures, did not exceed 83 deg. F. with a room 
temperature of 66 deg. F., which was attained after 
18 hours’ ageing; it is also to be added, on this 
point, that the temperatures of the room and the | 








GERMAN Roap Conoress.—Organised by all industries 
interested in road construction in Germany, a German 
Road Congress will be held in Munich from September 
16-21. In connection with the Congress, an art exhibition, 
entitled “ The Road Seen by Modern Art,” and an exhibi- 
tion of road-constructing machinery, will be held, both 
of which will remain open for some time after the ter- 
mination of the Congress 
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which is an expression obeying the straight-line law 
y = —azx-+ b, so that, if volumetric efficiency be 
plotted against clearance volume, the curves will 
1 

be straight lines of fgradient — {(p)" - a} and 
will cut the volumetric efficiency ordinate at unity. 
This has been done in Fig. 2 for discharge pressures 
of 20 Ib., 50 Ib., 80 Ib., and 110 Ib. per square inch 
absolute, and for values of n of 1-4, 1-3 and 1-2. 
It will be seen, therefore, that, theoretically, the 
volumetric efficiencies for any one delivery pressure 
lie in a straight line, which commences at unity, 
when plotted to a base of clearance volume. Now, 
if this is the case with actual volumetric efficiencies, 
an easy solution to the evaluation of the slip at any 
delivery pressure is available. Tests with a view 
to estimating the slip at various pressures wet 
carried out on a small, single-acting, commercial 
compressor with a cylinder diameter of 6} in. and 
a piston stroke of 6 in., running at 275 r.p.m. 
From the data obtained, the free air discharge pe 
stroke, the discharge efficiency and the value of 
the expansion exponent were determined. Figs. 3 
and 4 show, respectively, the free-air delivery pe 
stroke and the discharge efficiency plotted on a base 
of clearance volume. 

Assuming that the straight lines in Fig. 3 af 
continuous back to zero clearance volume, it ® 
found that every line, when produced, meets at ® 
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point in line with the stroke volume. This pole 
point, which has been thrown to the right of the 
ordinate for convenience in drawing, ought to lie 
on the y axis, having all discharge curves radiating 
from it into the first quadrant. If, therefore, on 
the assumption that the curves are straight lines, 
this pole point is found to be to the left of the 
ordinate, it is reasonable to assume that the point 
where each line cuts the F.A.D. per stroke axis is 
a measure of the slip for that particular delivery 
pressure. The slip found in this way will include 
all the air losses, for even if it were possible to 
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obtain a compressor with no clearance volume and 
no air leakage during compression, there would 
still exist the loss due to the entering air receiving 
heat from the cylinder walls during suction. As 
in Fig. 3, the straight lines in Fig. 4 head for a 
common pole point and in so doing cut the dis- 
charge efficiency ordinate at definite intervals. 
These intervals give the discharge efficiencies at 
zero clearance volume, the remaining portions 
expressing the slip as a percentage of the stroke 
volume. These slip values agree with those found 
by calculation from Table I. Knowing the total 
slip per stroke and the total slip expressed as a 
percentage of the stroke volume, the F.A.D. per 
stroke and the discharge efficiency can be corrected 
for slip. (See Figs. 5 and 6.) These, again, are 
straight lines and meet the ordinate at the stroke 
volume and unity, respectively. These corrected 
curves show the true effect of altering the clearance 
volume, it being possible to calculate the points in 

Fig. 6, since the expansion exponents are known. 

If Fig. 6 be superimposed on Fig. 2, it will be 
seen that the curves of delivery pressure 0 Ib., 
30 Ib., 60 Ib., and 90 lb. per square inch gauge on 
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Fig. 6 practically coincide with the curves of | 


delivery pressure 20 lb., 50 lb., 80 lb., and 110 Ib. 
per square inch absolute on Fig. 2, when the index 
of expansion is 1-3 to 1-37, and as the expansion 
exponents obtained from the tests lie between 
these two figures, we have an exact check on the 
accuracy of our slip values. It must, of course, 
be remembered that owing to the metal in the end 
of the cylinder being very hot at the end of compres- 
sion, the expanding air, if the clearance is small, 
will take up more heat from the surrounding metal 
than if the clearance is large ; in other words, the 
expansion index will be less with small clearances. 
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It may be noted here that indicator cards were 
taken at zero delivery pressure, and it was found 
that the delivery pressure was momentarily 5 lb. 
per square inch greater than atmospheric pressure, 
so that the compressor, when discharging into the 
receiver the pressure gauge of which pointed to 


TaBLe I.—EZstimated Slip and Discharge Efficiency at Zero 
Clearance Volume. 














| 
Total Estimated Estimated 
Delivery Total Sli F.A.D. per Discharge 
Pressure, Slip qrestent Stroke at Efficiency 
Tb. per per Stroke = of Zero at Zero 
8q. in. (cub. | Stroke Clearance Clearance 
Gauge. ft.). Volume). Volume Volume 
| - (cub. ft.). (per cent.). 
0 | 0-00125 | 1-085 0-11395 98-915 
10 0-00305 2-65 0-11215 97-35 
20 0-0045 3-905 0-1107 96-095 
30 0-00615 5-335 0-10905 94-665 
40 0-0073 6-33 0-1079 93 -67 
50 0-0087 7°55 0; 1065 92-45 
60 0-00995 8-63 0-10525 91-37 
70 0-0112 9-72 0-104 90-28 
80 | 0-0124 10-77 | +=0+1028 89-23 
90 |} 0-01365 11-85 | 0-10155 88°15 
100 | 0-0147 12-75 0-1005 | 87-25 











Note.—The total slip per stroke was obtained from Fig. 3. 
The estimated discharge efficiency was obtained from Fig. 4, or 
calculated from the Tabie. 


zero, was actually delivering air against a pressure 
of 5 lb. per square inch, this 5 lb. per square inch 
being required to overcome the force in the discharge- 
valve springs and to overcome the friction in the 
delivery pipe line and aftercooler. The pressure 
drop due to the difference between the actual dis- 
charge and receiver temperatures will also be 
included. Therefore, although the receiver gauge 
indicated 0 Ib., 30 lb., 60 Ib., and 90 Ib. per sq. in., 
respectively, the actual discharge pressures were 
5 lb., 35 lb., 65 lb. and 95 lb. per sq. in., respectively, 
or 20 Ib., 50 lb., 80 Ib. and 110 Ib. per sq. in. absolute. 





Plotting the slip values found to a base of delivery 
pressure gives the smooth curve shown in Fig. 7 
from which the slip at any delivery pressure can be 
determined. It will be seen that the curve strikes 
the abscissa at a pressure 5 lb. per square inch less 
than the receiver gauge pressure, thereby confirming 
the value obtained from the indicator cards. By 
logarithmic plotting, the slip is found to be a 
simple linear function of the delivery pressure, and 
for the compressor under test was :— 

log slip = 0-81 log (delivery pressure in lb. per 

square inch gauge + 5) — 0-53. 


Fig. 3. 
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The slip values obtained and the difference of 5 lb’ 
per square inch between the pressure at the end of 
compression and the receiver pressure are in keeping 
with what is expected in the performance of small 
air compressors, but will, of course, vary slightly 
with the type and design of the compressor. 

Presuming the foregoing argument to be sound 
both in its theoretical and practical aspects, . we 
have a simple and effective means of estimating the 
air slip or loss in air compressors, as follows :—Test 
the compressor in the normal way at different 
pressures, measuring the air discharge after com- 
pression, then alter the clearance till it is about 
doubled and carry out identical tests. The clear- 
ance volume may, of course, be altered temporarily 
by placing a distance piece between the cylinder 
and cylinder head. Plot the discharge or volumetric 
efficiency to a base of clearance volume and deter- 
mine the slip in the manner explained above. 

One advantage of this method is that only one 
air-measurement nozzle is required, and this should 
prove attractive to makers who do not carry a 
duplicate set of standard air-measurement nozzles. 
Accepting the slip values given as typical, com- 
pressor designers, knowing as they do average 
expansion exponents of many types of compressors, 
should be able to estimate with a fair degree of 
accuracy discharge efficiencies at any delivery 
pressure and clearance volume. 








CanaDIAN National Exuisition.—The Canadian 
National Exhibition will be held this year in Toronto 
from August 28 till September 12. One of the features 
in the British Section this year will be an information 
bureau under the auspices of the Department of Overseas 
Trade. The British Section is organised by the British 
Trade Section of the Toronto Trade Board, in co-operation 
with the exhibition management, the Home Government 
being represented by -M. Trade Commissioner in 





Toronto. 
























































COOLING TOWER. 


THe condenser circulating-water cooling tower is a 
familiar object, both in its timber and concrete forms, 
in the lay-out of electric generating stations and large 
steam-driven factories, and, as is well known, makes 
use of the principle of cooling water by the evaporation 
of a part of it, an operation which abstracts heat from 
the remainder. The cooling tower is, however, being 


found of use on a smaller scale, and for other purposes, | 


on sites where space is limited and water, though 
plentiful as regards supply, has to be purchased. 
Such circumstances arise in the air-conditioning plants 
now to be found in the United States, in which plants 
the dust-laden and heated air of a factory, cinema, 
railway station, &c., is washed and cooled by sprays of 
chilled water, derived from a refrigerating plant. 
water employed in this plant, naturally becoming 
warm in its turn, thus requires to be itself cooled 
unless its cost is low enough to permit it to be run to 
waste. An example of a modern cooling tower used 
for this purpose is given in Figs. 1 to 3, on Plate VIII, 
and on this page. It is the Coey multi-stage cooling 
tower, manufactured by Messrs. Research Corporation, 
405, Lexington-avenue, New York, U.S.A. 

The actual cooling tower which we illustrate is 
situated on the roof of the Grand Central Terminal 
of the New York Central Railroad, in the City of 
New York, and is used to cool the condensing water 
of a 230-ton Carrier centrifugal compressor unit 
situated in the basement and employed to condition 
the air in the various stores, restaurants, &c., of the 
building, some of which are also in the basement, 
and are, therefore, difficult to ventilate adequately 
except by artificial means. It is stated that before 
the cooling tower was installed the cost of the water 
used in connection with the conditioning system was 
70 dols. per day, as it was run to waste. This figure 
has been reduced, by installing the tower and thus cir 
culating the water, to 4.70 dols. per day, of which sum 
it is estimated the operating costs of the fan motors 
account for 3.90 dols. 

Before we proceed to describe the construction 
of the cooling tower, the principles governing its design 
may be briefly commented upon. The tower follows 
conventional practice in that the water to be cooled 
is broken up into drops in order to accelerate evapora- 
tion by increasing the surface exposed to the air, 
while the surface is further increased by interrupting 


the passage of the drops by barriers of wood on which phere with the result that the upkeep charges are | 
The system presents no | high. The entering air with the arrangement shown is, 
i. its passage 


a thin film of water forms. 


difficulty in large towers, such as those mentioned|on the contrary, warmed sufficiently 


earlier, but in confined situations similar to the present 
case a tower of the usual type becomes too bulky for 
installation. The Coey multi-stage cooling tower, by 
reason of the form of the air circulating fan incorporated, 
which passes the air stream three times through the 
water screens, is of small volume and weight and can, 
therefore, be fitted in confined spaces, while no con- 
siderable structure is needed to support it. Another 
general objection to the system is that spray may be 
thrown out of the tower in such quantities as to result 
both in waste and in annoyance or damage to adjacent 
premises and their occupants. This objection is 
obviated in the Coey tower by intercepting such spray 
in the tower itself. It is claimed, too, that the form 
of fan adopted is neither noisy nor difficult to maintain, 
defects not infrequently found in connection with disc 
type fans. 

From the exterior view of the cooling tower given 
in Fig. 1, it will be seen that it is by no means unsightly 
nor difficult to instal. In this case a pair of joists have 
been run across a well in the buildings and are cross 
connected by lighter joists on which the tower rests. 
A suspended platform below the frame provides access 
to the motor ¢rive. The external dimensions are 
15 ft. 8} in. in diameter at the bottom by 20 ft. 2} in. 
high. The tower is octagonal in plan and is constructed 
of steel alloyed with copper. The grids over which the 
water flows are of red Gulf cypress, a wood particularly 
resistant to the conditions imposed. The supports 
for the grid are of hot dipped galvanised nickel cast iron. 
The internal arrangement is shown in Fig. 2, and the 
fan drive, pipe connections and platform in Fig. 3. 
The fan is driven by Vee-belts from a vertical spindle 


The | 





motor in this installation, though direct motor drive 
is adopted in smaller towers. The fan shaft is carried | 
in top and bottom bearings and lies, for the greater | 
part of its length, within a cone which serves to deflect | 
the air entering the fan in an upward direction. 
fan is of the shrouded centrifugal type, the upper | 
shroud consisting of a flat dise extending right across | 
the interior space between the grids and the lower 
shroud being conical. The steel surface of the blades, 
shrouds, &c., is protected by a sprayed-on rubber 
coating about x in. thick. The design of the fan is | 
such as to deliver a constant volume of air over a 
wide range of static pressure 

It will be seen that the fan delivery is not situated 
at the bottom, but approximately mid-way up thé 
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tower. The object of this arrangement is to pass 
the air entering the fan through the water screens 
| formed by the trickles of water from the lower group 
|of grids, which are situated in the open part of the 
tower as will be clear from Fig. 1. When operating 


under winter conditions ice frequently forms on the | 


blades of fans drawing air straight from the atmos- 


through the water screens to prevent ice formation. 


The air delivered from the fan periphery, of course, | 


flows outwards, the grids being contoured so as to 
present crooked passages between them, thus ensuring 
a somewhat turbulent flow with more intimate contact 
between the air and the water. The air after passing 
through this second group of grids flows upwards into 
the annular space between the grids and the casing, 
and is there deflected inwards by the baffles shown 
through the third group of grids to the central space. 
These grids have likewise crooked passages. The air 
is passed through the water screens three times, the 
coldest air encountering the coldest water. The 
screens consist of the drops falling from stage to stage 
of the grids. The water to be cooled is introduced at 
the top of the tower into an annular tray with a weir 
outflow, which gives uniform distribution, and the 
cooled water is eventually collected in a deeper annular 
tray at the bottom of the tower. This tray is provided 
with an overflow pipe to prevent flooding should the 
outlet valve be inadvertently closed. The latter is to be 
seen towards the centre of Fig. 3, the overflow is to 
the left of it, and still further to the left is the control 
valve and pipes for the water to be cooled. 

The conical roofing in the tower is designed to act 
as aspray eliminator. This consists of a series of over- 
lapping segmental plates arranged radially and with 
their surfaces set at an angle thus providing the neces- 
sary outlet area, the arrangement of the whole being 
analogous to a multi-bladed stationary propeller. The 
ascending vapour from the central chamber of the 
tower is deflected by the plates and flows over their 
under-surfaces, but the moisture is separated by a 
baffling device at the outlet edge of the plates. This 
is formed by turning over the edges so as to form 
a tube on the under side. The bending is not, however, 
carried far enough to make a complete tube, a slot 


The | being left adjacent to the under-surface of the plate. 


The moisture on being gradually driven over this 
surface is thus entrapped in the tube down which it 
flows to the inside of the tower casing to join the water 
in the lower trough. The plates are of thick aluminium 
so that painting is not required. The other parts of 
the tower are coated with a paint which has been 
found, following tests of some six years’ duration, to 
prevent corrosion taking place underneath it. 
estimated life of the tower, as regards corrosion, is 
stated to be about twenty years. The tower is shown 





The | 





Moror-Drive, Pire CONNECTIONS AND OPERATING PLATFORM. 


| operating in Fig. 1, at a rate of flow of 700 gallons per 
| minute. Except for the presence of water in the bottom 
trough it is difficult to detect that the tower is working, 
as there is no trace of mist or fog above the spray 
eliminator. The multi-stage cooling tower is the 
invention of Mr. Stewart C. Coey, of the Research 
| Corporation. 








THE TWIN-SCREW TURBINE 
STEAMER ‘“ AWATEA.” 


(Concluded from page 117.) 


| Havene illustrated and described the propelling 
machinery of the Awatea on page 114, ante, we propose 
to complete our account of the vessel by dealing with 
the passenger accommodation, and with some of the 
details contributing to the comfort and safety of those 
on board. Accommodation is provided for 377 first- 
class passengers, who are carried in a total of 164 single- 
berth, two-berth and three-berth rooms on the boat 
deck, and on decks A, B, and C. The half plans of 
decks A and B and the plan of the boat deck given 
in Figs. 19, 20 and 21, on page 142, show the arrange- 
ment of the accommodation on those decks and it 
will be noted that several of the cabins have private 
bathrooms annexed ; actually 25 cabins are so fitted. 
Each cabin is comfortably furnished and fitted with a 
hot and cold water supply to the wash basin; a tele- 
phone is also provided in each. The interior of one of 
the single-berth first-class cabins is illustrated by the 
photograph reproduced in Fig. 27, on page 143. The 
tourist passengers, of which 151 are carried in 42 cabins, 
are accommodated on B and C decks, the arrangement 
of the accommodation on the former being shown on 
the left of the half plan, Fig. 19. Only 38 third-class 
passengers are carried, their accommodation being 
located at the after end of C deck. The crew com- 
prises 204 persons. The captain’s and senior officers 
accommodation is situated at the forward end of the 
sports deck, and the engineers are accommodated on 
the after end of the boat deck, as will be clear on refer- 
ence to Fig. 21. Each cabin is well furnished in modern 
style and, in addition, an officers’ lounge and engineers 
| mess room are provided, as shown in Fig. 21. 
The principal public rooms of the first-class accom- 
modation, with the exception of the dining saloon, 
are located on the promenade deck, as shown in the 
| plan, Fig. 18, and extend from the bridge front aft for 
a distance of 256 ft. At the forward end is a musi 
room panelled in toned sycamore and having furniture 
| placed informally round a grand piano, as shown by 
|the photograph reproduced in Fig. 22, on Plate IX. 
| Decorative bronze French windows at the forward 
end and along the sides give access to the observation 
| deck, which is actually the enclosed forward part of the 


| promenade. Aft of the music room is a library and 
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writing room, having glazed metal-work screens on 
three sides. Six writing desks are provided and from 
the tops of these a series of three shallow coves extend 
up the walls and across the ceiling, where a concealed 
lighting trough is suspended in each. By this means 
the light is very effectively diffused. The first-class 
entrance, immediately aft of the writing room, is 
panelled in Australian walnut, and from this corridors 
on each side lead to the lounge, which is entered through 
wide double doors. As will be gathered from the 
photograph reproduced in Fig. 23, on Plate IX, this 
is a particularly attractive apartment, the walls being 
panelled horizontally in figured ash with bands of 
straight-grain ash and walnut. The lounge extends 
through two decks, galleries being formed on each side 
at the boat-deck level, as shown in Fig. 21 and also 
in Fig. 23. An interesting feature of the lounge is 
that a cinema sereen is provided at the after end, the 
screen being covered by large decorated lac panels, 
which slide together when the screen is not in use. At 
the forward end, on the boat-deck level, is the cinema 
room, which is fully equipped for the projection of 
talking films, and below this a recess is formed, as 
shown in Fig. 23, in which a decorative radiant fire 
with a black and gold marble surround is located. 
White-metal light fittings are provided in the ceiling, 
in the centre of which a shallow circular dome is 
formed, the main light fitting being in the form of a 
pendant in the centre of the dome. The furniture in 
the lounge and galleries consists of settees and easy 
chairs with small tables in convenient positions. A 
large carpet square covers the parquetry floor, which 
can be used for dancing when the carpet and furniture 
are removed. 

Aft of the lounge is the ’midships entrance hall, and it 
may be noted that the staircases from this entrance hall 
and those from the forward entrance hall both enclose 
& well for a passenger lift. The forward lift runs 
between “C” deck and the boat deck and the 'mid- 
ships lift between “B” deck and the boat deck. 
From the ’midships entrance on the promenade deck 
‘corridor on the port side leads to a club for gentlemen 
and on the starboard side to a ladies’ club. The club 
mm the port side is panelled in English oak relieved 
with panels of blue hide studded with silver bosses, 
while that on the starboard side is panelled in West 
Indian satinwood of a light golden colour. The corri- 
dors also lead to the smoking room, which is panelled 
i Australian maple of straight and curl figure. As 
shown in Fig. 26, on page 143, a wide fireplace in 
black marble and Hopton woodstone is provided, and 
in this is an electric fire of the radiant parabolic type 
covered with a decorative grille. The furniture in the 
smoking room is of birchwood covered with vermilion- 
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coloured hide, The lighting is obtained principally 
from concealed fittings located in the raised roof, but 
decorative effects are secured by isolated fittings on 
the ceiling and walls. The side windows, it may be 
mentioned, are provided with glazed inner screens 
formed of obscure glass etched and acid-bitten in 
fancy designs and mounted in sliding metal-work 
frames, each being lit from the top. A pleasing effect 
is thus obtained both in daylight and after dark. 
These screens are visible in the background in Fig. 26. 
From the after end of the smoking room two wide 
glazed folding screens, one of which can be seen in 
Kig. 26, give access to the verandah café and dancing 
space which forms the aftermost public room on 
the promenade deck. At the sides large double case- 
ment windows are fitted which allow practically the 
whole of these two walls to be opened up. 

From the ’midships entrance hall, previously men- 
tioned, a short flight of steps leads up to a gymnasium, 
the location of which is shown in the plan of the boat 
deck, Fig. 21. By this entrance, passing down through 
“A” deck, access is obtained to the first-class dining 
saloon situated in the deck below and shown in the 
half plan, Fig. 19. The walls of the dining saloon, the 
interior of which is illustrated by the photograph 
reproduced in Fig. 24, on Plate IX, are panelled in 
Nigerian cherry with cross bandings of rosewood and 
sapeli and horizontal beadings of a red colour. The 
engine casings pass partly through the saloon and at 
the forward end a bow-fronted baleony surmounted 
by a metal-work balustrade forms the front of an 
orchestra gallery situated on “A” deck. A large 
sideboard is located in the recess under the gallery, 
and at the bulkhead farther forward access is given to 
the staircase of the forward entrance hall. The illumin- 
ation of the saloon is effected by a series of directly-lit 
fittings in continuous lengths, while from the main 
fitting in the central dome the ceiling is stepped down 
in shallow planes to the outboard panelling, two runs 
of continuous lighting being provided on each side, 
with independent fittings at intervals where necessary 
to ensure an even distribution of light. The scuttles are 
sereened with glazed metal-work panels. floodlit from 
behind to give a decorative effect. Thesé panels can 
be seen on the left-in Fig. 24. Seating for 26@ passen- 
gers is provided at tables for 2, 4, 6 or 8 persons. 

The tourist accommodation includes a-dining saloon 
and lounge bar on “ B” deck, shown in Fig. 19, and a 
smoking room, lounge and entrance on “A” deck, 
shown in Fig. 20. While natutally smaller than the 
corresponding rooms in the first-class accommodation, 
they are comfortably and tastefully furnished and 
decorated, as will be gathered from the photograph of 
the lounge reproduced in Fig. 25, on Plate IX. As 





previously mentioned, the third-class passengers are 
accommodated on “ C” deck aft, and the third-class 
dining saloon is located just forward of the cabins, 
The whole of the decorative work throughout the ship 
was designed by Messrs. A. McInnes, Gardner and 
Partners, of Glasgow, who also supervised the work of 
various contractors. 

The galleys, as shown in Fig. 19, are located on 
“B” deck, between the first-class and tourist-class 
dining saloons, and the equipment includes a 10-oven 
island range, hot presses and bains marie, Hobart 
mixing machines and various electrical appliances 
supplied by Messrs. General Electric Company, Limited, 
as well as a number of boilers, ovens, grills, &c., supplied 
by Messrs. Henry Wilson and Company, Limited. In 
each pantry and bar a cold cupboard is fitted, these 
cupboards being cooled by Messrs. J. and EK. Hall's 
Hallmark refrigerating machines. 

Special attention has been given to the ventilation 
of the vessel, the Thermotank system having been 
adopted with Punkah Louvres for each person in 
each cabin. In the public rooms, Thermotank air 
distributors have been installed, and in the main 
galley, exhaust trunks have been fitted over the ranges 
to ensure that no cooking odours shall reach the saloons 
or passenger accommodation. Thermotank fans are 
arranged to exhaust air from the whole of the passen- 
ger and crew accommodation. The sewage-disposal 
apparatus was supplied by Messrs. Adams Hydraulics, 
Limited, York, and consists of two Amphistoma 
automatically-controlled centrifugal pumps. The 
pumps are of the vertical-spindle type and are each 
driven, through a flexible coupling, by an electric 
motor mounted on top. The sewage first enters a 
small steel collecting tank, and when a predetermined 
level is reached the motor is started up by a float 
switch and the pump discharges the contents of the 
tank overboard below the water line. Each pump is 
capable of discharging 100 gallons of sewage per minute 
against a head of 40 ft. Automatic float-operated 
alarm gear is fitted to each tank to give audible warning 
if the pump should fail to keep the sewage below the 
predetermined level. 

For protection against fire, two fire-detecting systems 
are connécted to the wheelhouse. Of these, one is 
a complete installation of Grinnell sprinklers supplied 
by Messrs. Mather and Platt, Limited, and visible 
in some of the interior photographs reproduced on 
Plate IX, and on page 143. The equipment is divided 
into 17 sections, each of which has its own set of con- 
trolling valves on the wet-pipe system and an auto- 
matic electric alarm switch. The division of the equip- 
ment into sections facilitates the discovery of a fire 
by immediately localising the position of the outbreak 
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of the new British Post Office type 2000 pattern, which, 
we understand, is the first of this type to be fitted on 
board ship. 

The trials of the Awatea, the name of which is a Maori 
word meaning Eye of the Dawn, were carried out in the 
Firth of Clyde on Monday, July 27, and we understand 
that the speeds obtained were in excess of the owners’ 
expectations. A photograph of the vessel taken during 
the trials is reproduced in Fig. 17, on page 141. This 
photograph, as well as those reproduced on this page and 
on Plate IX, were taken by Mr. Stewart Bale, of Liver- 
pool. Our representative, who travelled on the ship 
from Birkenhead to the Clyde, found her particularly 
comfortable in every respect, although it must be 
admitted that the weather conditions were fine and the 
sea calm. We have no doubt, however, that the 
Awatea will aquit herself well in service, and wish to 
congratulate both her owners, Messrs. Union Steam 
Ship Company of New Zealand, Limited, and her 
builders, Messrs. Vickers-Armstrongs Limited, of 
Barrow-in-Furness, on her production. We under- 
stand that she left the Clyde for Wellington via the 
Panama Canal on the 5th inst., and will enter the 
owners’ inter-Colonial service on arrival. If required, 
she will be able to maintain a weekly return service 
between Australian and New Zealand ports. 








ANNUALS AND REFERENCE BOOKS. 


The Mining Year Book.—The 1936 edition of this 
well-known work of reference constitutes its 50th 
annual issue, and whereas the first edition of the 
Mining Manual, which made its appearance in July, 
1887, contained particulars of some 800 companies, 
chietly registered in the United Kingdom, the present 
volume deals in the text with 1,400 companies, oper- 
ating in all parts of the world, while an additional 
580 are enumerated in a supplementary index. In 
1913 the Mining Manual was amalgamated with the 
Mining Year Book under the title of Mining Manual 
and Mining Year Book, and in 1928 the present title 
was adopted. The three main sections of the book 
comprise a directory of mining and kindred companies, 
atranged in alphabetical order, and alphabetical lists 
of the directors of mining companies and of mining 
and consulting engineers, mine managers and agents, 
With their addresses and the names of the companies 
with which they are connected. A useful dictionary 
of mining terms, and tabulated data of African, 
Canadian, Australian, and Indian gold outputs and of 
metal prices, are included. The particulars for each 
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company given in the directory section comprise lists 
of the directors and officials, the date of establishment, 
the seat of operations, a brief description of the 
property, the plant erected, the present” working 
results, ore reserves, and financial data. The stipple- 
mentary index deals with companies which have ceased 
to be of public or market ‘interest. ‘The ' book is com- 
piled by Mr. W. E. Skinner and is published, price 20s. 
net, or 20s. 6d. post free inland and 21s. 6d. post free 
abroad, by him at 15, Dowgate-hill, London, E.C.4, 
and by Messrs. The * Financial Times,” 72, Coleman- 
street, London, E.C.2. 


British Rainfall, 1934,, The importance of an 
accurate knowledge of the rainfall in Great Britain 
extends beyond questions affecting water supplies; the 
situation of a new industry, for example, may 
depend upon the rainfall in a. particular locality, while 
the health of individuals may be determined by it. 
A large amount of reliable data on the subject is to be 
found in the work, British Rainfall, 1934, now obtain- 
able from H.M. Stationery, Office, Adastral House, 
Kingsway, London, W.C.2, price 15s. net, postage extra. 
This volume, the 74th of the series, gives maps, tables 
and descriptive matter showing the distribution of the 
rainfall each month and for the whole year and_ its 
relation to the average, studies of heavy falls of par- 
ticular interest, discussions, of heavy falls of rain in 
short periods, the number of days with rain and of 
spells of dry or wet weather during the year. Although 
the year 1934 was on the whole one of average rainfall, 
it is interesting to observe that in a belt across Central 
England and Wales, including parts of South Wales 
and the Cheshire Plain, the rainfall varied between 
80 per cent. and 90 per cent. of the average, and that 
even this small difference meant conditions approaching 
drought, as an illustration in the book shows Rudyard 
Lake, Staffordshire, practically dried up in August, 
1934. Of the three special articles with which the 
book concludes the last is of, some technical interest, 
as it describes the construction of a new type of rain 
gauge driven by clockwork so as to enable the rainfall 
during the day and. that during the night, to be 
separately collected. It may be ,noted that differ- 
ences of measurement were observed when glass 
receptacles were used instead of metal ones, and the 
causes of this somewhat unlooked-for result are discussed 
in the article, 

The Sweden Year-Book, 1936.. This informative 
book, reeently published by the Ministry of Foreign 
Affairs in Stockholm, and issued in London from) the 
Swedish Consulate General, 329, High Holborn, W.C.1, 
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may well be described as a model of its kind. Written 
in excellent English, it is both well printed and attract- 
ively illustrated. It must not be supposed, however, 
that it is merely a variety of tourist’s guide book; on 
the contrary, a great part of it is devoted to a frank and 
detailed account of the industries of the country, the 
distribution and scale of the major ones being illus- 
trated by a series of instructive maps. In addition, 
there are sections on every phase of the national life and 
on Sweden’s trading and shipping relations with other 
countries. A concise and up-to-date history is included, 
and bibliographies of a large number of books in English 
dealing with Sweden or the works of Swedish authors 
are appended. To sum up, the book would appear to 
give the most comprehensive account of Sweden that 
it is possible to get into a single handy volume. No 
Eee is stated, but the title-page bears the names of 

essrs. Almqvist & Wiksells Boktryckeri-A.B., Stock- 
holm. 

Stock Exchanges Ten-Year Record,—The twenty- 
eighth issue of this publication, of which the full title 
is Stock Exchanges (London and Provincial) Ten- Year 
Record of Prices and Dividends,” has now been pub- 
lished, and covers the period 1926 to 1935 inclusive. 
Its contains, the recent history of some 7,000 securities 
officially quoted in the various stock exchanges, giving 
their highest and lowest quotations on different lines, 
and stating the amount of dividends, either actual or 
af a rate per cent, per annum. The share capital in 
1926 and in 1935 is also recorded. A somewhat 
cursory examination of the transactions in the shares 
of a number of industrial companies shows a general 
rise in prices which may be taken as indicative of a 
return of more prosperous times, Apart from the 
utility, of such comparisons, the work should prove of 
value to, those who have to pay sur-tax or who are 
entitled to income-tax relief, as the incidence of divi- 
dends is stated. The work is published by Messrs. 
Frederic C. Mathieson and Sons, 16, Copthall-avenue, 
London, E,C.2, at the price of 20s. net, postage extra, 








Wreck Rerurns,—aAccording to Lloyd’s Register 
Wreck Returns for the quarter ending December 31, 
1935, a total of 68 steamers and motorships making a total 
of 89,086 tons, were lost or condemned in consequence 
of stress of weather. A further 122 vessels, ating 
253,829 tons, were broken up and condem , though 
not known to be in consequence of stress of weather, 
making a total reduction of such vessels in the world’s 
mercantile marine, of 190 vessels, representing 342,915 
tons. In these last figures, Great Britain is represented 
by 58 vessels, totalling 152,156 tons. 
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LABOUR NOTES. 


Staff National Tribunal gave its 
decision on Friday last week on the claims of the 
National Union of Railwaymen and the Railway Clerks’ 
Association on the subjects of the percentage of deduc- 
tions from earnings, and overtime, night duty and 
Sunday duty rates. The award is that the nt 
deduetion of 24 per cent. from all earnings shall be 
replaced by a uction of 1} per cent., and that so 
fur as the conciliation grades are concerned, the stan- 
dard rate of time and a quarter for overtime shall be 
restored in place of the present rate of time and an 
eighth. The special rates for night duty and Sunday 
duty are to remain unchanged. The decision is to 
have effect for a year from August 16, and to continue 
thereafter until modified by agreement or later decision. 
it will entail an addition to the companies’ wages bills 
of approximately 1,100,0001. a year. The only difference 
between the Tribunal’s fin and the proposal 
which emerged from the joint disenssions of the repre- 
sentatives of the companies and the unions is the 
variation of the overtime rate. The award is to be 
considered by a special delegate conference of the 
National Union of Railwaymen,in London,on August 11 
and 12. The déedision of the Tribunal was unanimous. 


—_~ = 


THe Railway 


In the course ‘of its report, the Tribunal says that 
the effect of the decision of March, 1931, was to reduce 
the earnings oftH® conciliation grades by an average of 
about 38. Td. &A Week, which was brought down to 
about 38. 2d. a by ‘the agreement of 1934, when 
fully operative ffom January, 1935, until the present 
date, certain losses, not capable of state- 
ment in aa precise eee eee 
economies, The tion distxi tors, 
which had averaged 3°40 r cefit. in 1930, fell to an 
average of 3-17 ‘per cent? for 1931, 2-68 per cent. for 
1932, 2-76 per cenit. for 1983, 2-97 per cent. for 1934, 
and 3-08 cent. for 1935. The Tribunal, it is 
explained, taken the averages for capital as a 
whole, without distinguishing between debenture, 
preference, and ordinary stockholders, the latter of 
whom have in many cases received no dividends for a 
long period, stating that the members of it “ felt bound 
to regard the distribution of the * net product ’ between 
workers as a whole and investors as a whole without 
distinction as to the varying rights within the general 
‘ lass.’ 

At a national delegate conference of the Amalgamated 
Union of Building Trade Workers, held in Scarborough 
last week, a report was submitted indicating that a 
joint committee of the representative organisations of 
operatives and employers had been instructed to 
approach the Minister of Labour at once and endeavour 
to negotiate a “ wet time losses’ scheme under the 
Unemployment Insurance Act. Such a scheme, the 
report suggested, should be national in scope, jointly 
contributory in character, applicable to all employers 
and operatives, and limited as to the proportion of 
compensation to an amount not exceeding 50 per cent. 
of time lost. hia 

Addressing the conference at a later stage, Mr. George 
Hicks, M.P., the general secretary, said that when they 
met employers on wages and conditions, they were 
almost invariably told that improvements were impos- 
sible because of the competition of other countries. 
Yet British employers refused to take part in an 
international convention on hours of labour, which 
would have brought about uniformity. It was entirely 
the reactionary attitude of the British Government, 
through its spokesman, the Minister of Labour, that 
had prevented the adoption at Geneva of a convention 
for a 40-hour week, not only in the building trades, 
but also in the steel, textiles, engineering and other 
industries. 





Speaking in the House of Commons last week, on 
the motion for the second reading of the Appropriation 
Bill, Mr. Terence O’Connor, the Solicitor-General, 
said that the Geneva hours’ convention was an attem 
compulsorily to spread available work. It might 
be a conyenient way of achieving this on the part 
of a dictatorial State such as Italy, which did not have 
to consider conditions and wages as we had to in 
this country. The point of view which this country 
held was that any convention must contain some pro- 
vision for the maintenance of earnings, and that was 
a condition which he understood none of the other 
countries at Geneva was prepared to accept. Labour 
members were living in a world of unreality if they 
thought the convention could be of any practical value 
to the conditions of employment in this country. 


Regarding the complaints about excessive overtime, 
Mr. O’Connor said that the Minister of Labour was 
at present actively pursuing inquiries to see what 
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could be done to bring this within reasonable limits. 
In this matter industry had a collective responsibility 
to the State, now that the burden of unemployment 
was to a large extent being placed on the shoulders of 
the taxpayers as a whole. 


Under the new agreement negotiated by the Iron 
and Steel Trades Employers’ Association and the Iron 
and Steel Trades Confederation, the wages of adult 
steel works’ labourers are increased by 4s. a week, and 
there are jportionate advances to semi-skilled 
men. An adjustment is also made in the basis of the 
sliding scale agreement ‘> provide a permanent 
increase of 3} per cent. to all workers coming within 
the scope of “that agreement. The new agreement 
applies to men in the heavy section of the iron and 
steel industry which comes within the purview of the 
Iron and Steel Trades Employers’ Association, as 
distinct from the Sheffield steel trade proper and the 
South Wales Siemens steel trade. 


At the end of June, 11,319 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society 
were “signing the books’’ compared with 11,858 
at the end of May. The number of members on super- 
anniiation benefit decreased during the month from 
1, to 1,761, and the number on sick benefit from 
867 to 863. The expenses in June were 2,7981. 12s. 9d. ; 
in May, which tad to bear five weeks’ outlay, they 
amounted to 3,9411. 16s. 9d. 
of 24 in the membership. 


There was a net decrease 


The Domini Buileau of Statistics at Ottawa, in 
its June report@n the employ ment situation in Canada, 





shows that fifms, employing fifteen or more 
persons each, @ total payroll on June 1 numbering 
963,513 as eg with 940,218 on May 1. The 
index number of June | stood at 102-0, as compared 
with 99-5 in the preceding month and 97-6 on June 1, 
1935. Although the increase recorded .on June 1 was 
substantial, exceeding the gain noted at the same 
date last year, it was smaller than the average advance 
indicated between May and June during the years 
since 1920. The index, after adjustment for seasonal 
variation, therefore declines, falling from 102-4 at 
May 1 to 100-5 at the latest date. Improvement 
was reported in manufacturing, particularly in the 
food and lumber divisions. In the non-manufacturing 
industries there were important increases in logging, 
mining, communications, transportation, highway 
and railway construction and maintenance services 
and trade. On the other hand, building construction 
was not so active. 





A week ago we mentioned two interesting studies on 
sickness absence and labour wastage respectively, 
which have been issued through H.M. Stationery Office 
by the Industrial Health Research Board, on the recom- 
mendation of the Statistical Committee of the Medical 
Research Council. As the Board points out in a 
preface to the studies, the evaluation of sickness 
rates and the determination of the financial liabilities 
imposed by sickness upon the State, the employer 
and the employee, are tasks which require, for their 
adequate performance, both much technical knowledge 
and access to masses of detailed information. Every 
technical term employed, moreover, has to have a 
precise connotation, and conclusions are drawn only 
when the weight of evidence, based upon strictly 
homogeneous data, is very great. The study of 
sickness absence which May Smith and Margaret A. 
Leiper, with the co-operation of Millais Culpin, have 
made, and is included in this volume, is much less wide 
in scope and has a more limited object. 


In the course of the work of the Industrial Health 
Research Board, it is explained, help is frequently 
invited when, in the view of employers or employed, 
things are not going well. “There is a feeling that 
workers are unhappy, or that in spite of apparently 
unimpeachable environmental conditions there is too 
much ‘sickness’ or ‘lost time.’ When a case of 
this kind has to be investigated, some sort of datum 
line has to be found. It is necessary to make use of 
information, statistical information sometimes, which 
would be far too vague and ill-defined to serve as a 
basis for calculations upon which important financial 
issues turned.” Arithmetical calculations, therefore, 
are not regarded by the authors of the report on 
sickness absence as an end uct, but merely as 
“pointers to help the field investigator to find which 
part of the organisation or system should first receive 
attention.”” The authors also feel, it is stated, that 
“much time might be saved if those in industry were 
to have their attention directed to the compilation of 
records intended to be used precisely as indicators, and 
for no other purpose.” 
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Much the same may be said to apply to the discussion 
of the subject of industrial wastage, which forms the 
second part of the volume. It is admitted by the 
Board that on a nation-wide scale, the analysis of 
wastage, by the methods described by Major Green- 
wood and May Smith, would become almost meaning. 
less. ‘‘ In that sense,” it is stated, “ real ‘ wastage, 
viz., the permanent lapsing from employment, is plainly 
best revealed by official data, while ‘ wastage’ in the 
sense of passing from one firm to another, or from one 
department of a particular firm to another, is not of 
national importance. But, from the point of view of 
the internal economy of any one firm, this ‘ wastage’ 
problem is of serious importance, and it is desirable 
that some simple method of measuring it should be 
available. It is thought that the suggestions made 
and the illustrations given will be helpful to those 
who keep records of personnel—a responsibility not 
perhaps so seriously regarded as that of keeping 
particulars of merchandise.”’ As aids to those who wish 
to make preliminary surveys in both fields, these 
discussions should have a high value, but they also 
contain much that is not without interest for the man 
and woman whose association with industry is less 
intimate. The price of the publication is 1s, 3d. net. 


° 





A new Confederation of Engineering and Shipbuilding 
Trades, with a considerably increased total membership, 
has been formed to take the place of the old Federation 
of Engineering and Shipbuilding Trades. All the 
unions affiliated to the earlier organisation are mem bers 
of it, and Several of those which were formerly members 
have rejoined. The Amalgamated Engineering Union 
is the only important unaffiliated body. 


Mr. Kenneth Lindsay, the Civil Lord of the 
Admiralty, stated in the House of Commons last week, 
in reply to a question, that the Shipbuilding Trade 
Joint Council for Government Departments had agreed 
that the standard rate of bonus payable to adult male 
industrial employees of the Admiralty, in home 
establishments outside the London area, should be 
increased by 38. per week in three instalments of ls, 
from June 28, September 27, and December 27, respect- 
ively ; and that a similar increase should be made in the 
bonus of (a) semi-skilled and unskilled adult male 
employees in Admiralty establishments and (6) skilled 
men in the Admiralty Research Laboratory at 
Teddington, to take effect from June 29, September 28, 
and December 28, respectively. The increases, it was 
added, would affect over 50,000 workpeople and would 
cost about 400,0001. in a full year. 


On June 30, the President of the United States 
formally approved the Government Contracts Act, 
which gives effect on a restricted scale, and so far as 
constitutional limitations permit, to the labour 
standards formerly contained in the Codes of fair compe- 
tition. It provides that all public contracts in excess 
of 10,000 dollars, made by any executive department, 
independent establishment or other agency or instru- 
mentality of the United States, shall include stipulations 
that the contractor, inter alia, (a) shall not pay less 
than prevailing rates of wages; (b) shall observe the 
eight-hour day and the forty-hour week; (c) shall 
employ no males under 16 years of age, no females under 
18 years, and no convict labour; and (d) shall not 
perform the contract in a plant or under working condi- 
tions which are insanitary or unduly hazardous. 





In addition to providing penalties applicable to 
violations of stipulations of contracts for Government 
purchases, the Act sets up machinery whereby 
contractors found guilty of aggravated offences may 
be barred from bidding on Government contracts for 
three years. The Act designates the Department of 
Labour as the administrative agency charged with 
enforcement, and confers the necessary powers upon 
that Department. a 

It is stated that general regulations are being 
prepared in Germany on the subject of payment of 
wages for public holidays which fall on working days. 
Up till now the compensation has been obtained by 
working overtime. Under the new arrangement public 
holidays will be regarded as periods of rest and payment 
of wages for them to all classes of workers will be 


obligatory. 


Industrial and Labour Information states that at 
a recent public meeting in Ludwigshafen, the chief 
of the Saar industrial organisation supported a propos! 
by the Governor of the Saar that, as an initial step 
this direction, the various industrial groups in the Saar 
should be asked to pay wages for Whit-Monday to al! 








workers. 
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Fig. 1. 


NON-INFLAMMABLE SOLVENT 
CLARIFIER. 


TuE centrifugal separator has steadily made its way 
into a number of different industries. One of the latest 
of its uses is that of clarifying the non-inflammable 
solvents now so largely used in the dry-cleaning of 
clothes, grease removal, &c. A good example of the 
centrifugal clarifier for such solvents is shown in the 
accompanying illustrations, Figs. 1 and 2. The machine 
is made by Messrs. Hopkinsons, Limited, Huddersfield, 
and is driven by an electric motor housed in the base. 
Before describing its construction, however, it is 
necessary to describe briefly its function. The dry- 
cleaning machines used im modern laundries now 
often employ such grease solvents as trichlorethylene 
instead of benzine, the latter, as is well known, giving 
off readily-inflammable vapour ; that from the former 
8 non-inflammable. Such a machine was. described 
and illustrated in ENGINEERING, vol. exxxvi, page 295 
(1933). The soiled garments, &c., are placed in a 
perforated drum rotating in a bath of the solvent. 
After being subjected to this process for some time, 
the solvent is withdrawn and the drum is rotated at 
a higher speed so that an extracting effect is exerted 
on the solvent remaining in the garments, this solvent 
being also in due course withdrawn, The drum rotates 
in a closed casing. The final stage of the cleaning 
process is that of passing hot air over the contents of 
the drum in order to dry them, the last remnant of 
the solvent being thus vaporised. The air is afterwards 
passed to a condenser for recovery of the solvent. 

As the extracted matter is retained in the solvent 
tt is necessary that this must be itself periodically 
deansed. Filtration or evaporation, or a combination 
of both, have hitherto been used for this cleaning, but 
Messrs, Hopkinson’s clarifier deals with the solvent 
continuously thus providing a constant flow of clean 
fluid for work in such a condition as to necessitate 
Several washings and rinsings. The machine follows 
the general design of extractors or dehydrators in that 
it consists of a bowl mounted on a vertical spindle and 
driven at a high rate of speed. The bowl, however, 

ffers from conventional design. This is due to the 

t that in removing impurities from solvents the 
Conditions differ from those obtaining with most other 
liquids. In these latter the solids or liquid fractions 





















Fig.2. 








rast 73m 
no ays)-ye 
AA Same Kod! 








to be separated are heavier than the liquid in which 
they are borne. With the solvents in question, which 
have a specific gravity varying from 1-47 to 1-67, 
some of the impurities are lighter than the liquid, 
while others are heavier. The special construction of 
the bowl will be clear from Fig. 2. The unclarified 
solvent enters at the right-hand and passes to the 
conical nipple at the top of the cover, which nipple 
engages with the central tube of the bowl. This tube 
is expanded in its lower part and is surrounded by 
two cylindrical casings, which form two enclosed 
annular spaces, A third annular space formed by the 
outer wall of the bowl is open at the top and com- 
municates with the outlet sleeve surrounding the 
central tube. 

The several cylindrical divisions are pierced with 
holes in different positions and the two outer annular 
spaces are partitioned by vertical webs. The whole 
structure is somewhat analogous to a labyrinth packing 
gland, but the action is different, the different divisions 
in this case serving to regulate the centrifugal force so 
that particles having different specific gravities can be 
successively dealt with. After traversing the several 
chambers in alternate upwards and downwards 
directions, the clarified solvent overflows from the out- 
let tube of the bow] on to the upper surface of the lower 
dome and thence finds its way to the outlet pipe on 
the left of Fig. 2. The separated dirt remains, of course, 
in the bowl, the construction of which enables it to 
function until completely filled. When the machine 
is stopped for cleaning, then, very little solvent is left 
in the bowl and the necessity for complicated draining 
devices is eliminated. The drainage pipes, seen in 
Fig. 1, are coupled respectively to the solvent inlet 
and to the bow] chamber, in the first case to empty the 
cover before removing it, and in the second to recover 
any solvent which may have entered the chamber 
through a dribble from the bow] outlet on starting up. 
It will be noticed that these drain pipes as well as the 
solvent inlet and outlet branches are provided with 
windows for observing the flow. The inlet and outlet 
pipes are permanently coupled up and the interior of 
the machine is accessible through the hinged cover 
without disturbing them. 

Referring again to Fig. 2, it will be noticed that the 
bowl spindle is mounted on ball-bearings carried in 
concentric sleeves, the inner sleeve being fitted at the 
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top with a ring of resilient material between it and the 
outer sleeve. The whole assembly may be withdrawn 
vertically without removing the driving pinion or 
brake drum at the bottom. “Phe spindle is formed with 
a fine worm at the extreme end for driving the speed- 
indicating device. The constant speed of rotation 
essential for effective centrifugal clarification is secured 
by the positive drive from the motor. The gear wheel 
engaging with the bowl spindle pinion is coupled to the 
motor spindle by a clutch of the  spring-controlled 
centrifugal type, which damps out any speed variations. 
The gears have helical teeth and work in an oil chamber 
in which they are lubricated by an oil mist. The motor 
is ventilated by a fan on the spindle below the rotor 
and the spindle is mounted in protected ball bearings, 
which carry both the thrust and radial loads. The 
motor affords ample power for accelerating as well as 
running. The actual power consumption in the smallest 
machine, viz., 200 gallons per hour capacity, is 0-56 
brake horse-power. In the largest machine, of 1,600 
gallons per hour, the consumption is 2-5 brake horse- 
power. Two intermediate sizes complete the range of 
standard sizes as at present manufactured. 








THE LATE M. LOUIS BLERIOT. 


By the death of Louis Blériot, which occurred in 
Paris on the Ist instant, the world has lost another 
of the pioneers whose names must be included in any 
history of aviation that has been or may be written. 
Blériot, it will be remembered, was the first man to 
fly across the Channel in a heavier-than-air machine, 
having accomplished this almost miraculous feat, 
as it was regarded at the time, in a monoplane of his 
own design and construction, fitted with a 20-h.p. 
(R.A.C. rating) Anzani three-cylinder engine, driving 
a tractor airscrew. The flight, which was made on 
Sunday, July 25, 1909, occupied 43 minutes, and 
won for Blériot a prize of 1,000I. offered by The Daily 
Mail for the first cross-Channel flight. Full particulars 
of the flight, and data relating to the machine and 
i a used, will be found on page 152 of our 88th 
volume (1909). 

Blériot, who was born at Cambrai, on July 1, 1872, 
so that he was 64 at the time of his death, was trained 
as an engineer at the Ecole Centrale des Arts et Métiers. 








He set up an aeronautical establishment in 1899 and 
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in the following year built a model flying machine | 
made | 


of the flapping-wing type. Afterwards he 


glider. By 1906, he had built four biplanes of his own 


completion. Several subsequent monoplanes were 
made with varying degrees of success, but in his tenth 
machine, built in 1908, he achieved a flight of 84 minutes’ 
duration, and in this same machine he flew from Toury 
to Artenay and back, but it was subsequently wrecked. 
The epoch-marking cross-Channel flight was made in 
Blériot’s eleventh machine, the weight of which, fully 
loaded, was 718 Ib., the estimated speed being 43-3 
m.p.h. 

The success of the Blériot monoplane was such that, 
according to Jane’s All the World’s Aircraft, larger 
works at Levallois-Perret and Courbeyoie had to be 
taken, and by the outbreak of war over 800 aeroplanes 
of 40 different types had been produced. Shortly after 
this, the Suresnes works were built, and by the end of 
the war, during which the Blériot Company amalga- 
mated with the Société Spad, these works were turning 
out 18 machines a day. Since the war, Blériot’s firm, 
known as Blériot Aéronautique, has turned out a large 
number of military and civil aeroplanes and seaplanes, 
but in recent years has not been greatly supported 
by the French Government. In 1934, however, the 
Blériot Company, with the Farman and Mureaux 
concerns, formed the Union Corporative Aéronautique, 
for the pooling of production orders, and the first 
production order for the Blériot-Spad 510 single-seater 
high-altitude fighting biplane was placed early in 1935. 
Messrs. Blériot Aéronautique also constructed a flying 
boat designed for trans-Atlantic service, which was 
used in 1935 on the regular trans-Atlantic mail service 
of Air France. This machine, which is a monoplane, 
weighs 49,500 lb. in the loaded condition, and its 
power plant consists of four Hispano-Suiza engines 
each developing 650 h.p., giving an estimated maximum 
speed of 136 m.p.h. Comparison of these figures with 
those given above will give some indication of the 
development of aviation since Blériot’s first cross 
Channel flight. 
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CONTRACTS. 





The main contract for the new coke-oven plant for | 


Messrs. The South Durham Iron and Steel Company, 
Limited, having been placed with Messrs. Gippons Bros., 
LimirepD, Dudley, the latter firm has sub-let the contract 
for the reinforced-concrete work to Messrs. Holst and 
Company, Limited, 1, Victoria-street, S.W 

Messrs. YarRRow anp Company, Limrrep, have 
received an order from the London Passenger Transport 
Board for 16 of their land type boilers, with mechanical 
stokers, &c., for the Greenwich Power Station. 

Among recent orders, Messrs. Davey PAXMAN AND 
CompanyY (Coucuester), Limrrep, Colchester, state 
that they are supplying Paxman-Ricardo engines for 
locomotives as follows Twelve 40-44 b.h.p. engines to 
Messrs. Hudswell, Clarke a.d Company, Limited, Leeds ; 
seven 60-66 b.h.p., one 60-55 b.h.p., six 40-44 b.h.p., 
and some special 20-22 b.h.p. engines, to Messrs. F. C. 
Hibberd and Company, Limited, London, &e. 








RaiLcaRs ror THe Eoyrrian Strate Rattways. 
Last year the Egyptian State Railways purchased 10 
eight-wheel railears of the Ganz-Jendrassik rapid type, 
from Messrs. Ganz and Company, Budapest, and owing 
to successful experience with these have decided to 
increase their number by a further 20, for use on the 
Cairo-Bat el Louk-Helwan line, These 
accommodate 82 passengers, 28 being first class, and 
54 third class. In 10 of the cars accommodation will be 
provided for th» carriage of mail, and in the other 10, 
for luggage. It is intended that the cars shall operate 
as two-coach trains, with control of both engines from 
either end. 


Conge-Rine Fuieximce Covuritine.—The _ resilient 
properties of rubber, of great value in compensating for 
want of alignment in shaft couplings and in damping 
torsional oscillations, are not fully utilised if the aie 
seatings are prevented from changing their shape under 
stress. Messrs. David Brown and Sons (Hudd.) Limited, 
Huddersfield, in developing their “ cone-ring” flexible 
coupling recently im roduced, have avoided any such 
constraint and have secured very satisfactory performance 
in a simple manner. ‘he coupling is of the conventional 
flanged type with the driving bolts rigidly attached to 
one flange and having their shanks carried in rubber 
bushes inserted in the holes of the other flange. The 
bushes, however, are of distinctly original type. They 
are larger in diameter than the usual solid bush and are 
made up of a number of relatively thin dises, the outer 
faces of which, beyond the bolt pitch circle, taper towards 
the edge, that is, are of double conical form. The 
material is thus free to deform in all directions and the 
coupling is capable of effectively carrying a momentary 
overload of 1b0 per cent. The torque capacity of the 
small size of coupling at present made, viz., with a shaft 
0-75 in. in diameter is 0-59 h.p. at 100 r.p.m. The 
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TENDERS. 


| of the undermentioned tenders, the closin 


the reference number given in each case. 


Public Works Depart- 
(T.Y. 30,576.) 


| equipment for water rheostat. 
ment, New Zealand; November 3. 
Generator and Turbine, 22,200 kVA capacity. 
Works Department, Wellington, New Zealand. 
ber 3. (T.Y. 30,573.) 
Rolled-Steel Sections and 


Novem- 
Plates. 


3rd-class main-line saloons. 
and Harbours Administration, Johannesburg ; August 31. 
(T.Y. 30,607.) 

Steam Travelling Cranes. One 10-ton and two 20-ton 
steam travelling cranes. South African Railway and 
Harbours Administration, Johannesburg ; September 21. 
(T. 30,608.) 

Water Meters.—-1,000 }-in., 200 }-in., 20 1-in., and 10 
1}-in. water meters of the dry-dial type. Baghdad 
District Water Board, Baghdad; September 1. (T. 
30,616.) 








BOOKS RECEIVED. 
The Alloys of Iron and Carbon. Volume I.—Constitution, 
By Samvuert Epsrern. London: McGraw-Hill Pub- 
lishing Company, Limited. [Price 308.} 


Seventy-Second Annual Report on Alkali, d&c. Works. 
By tHe Curer Inspecrors. Proceedings During the 
Year 1935. London: H.M. Stationery Office. [Price 


9d. net.) 

Factories and Workshops. Annual Report of the Chief 
Inspector of Factories and Workshops for the Year 
1935. London: H.M. Stationery Office. [Price 2e. net.] 

Twenty-Eighth Annual Report of the Hydro-Electric Power 
Commission of Ontario for the Year Ended October 31st, 
1935. Toronto: T. E. Bowman. 





Department of Overseas Trade. No. 642. Economic 

Conditions in Mexico, March, 1936. Report. By 
Joseru Pyke. [Price ls. net.] No. 643. Economic 

| Conditions in Poland, March, 1936. Report. By 
Cc. B. Jerram Price ls. net.] London: HLM. 
Stationery Office 

| The Motor Industry of Great Britain, 1936. London: 

| The Society of Motor Manufacturers and Traders, 


Limited. [Price 2s. 6d 

Department of Scientific and Industrial Research. Forest 
Products Research Records—No. 11. The Properties 
of Home-Grown Oak. London H.M. Stationery 
Office. [Price 6d. net.] 

Council for Scientific and 


Bulletin No. 100. Radio Research 


Board Report Ne. 10. Melbourne: Council for 
Scientific and Industrial Research. 
Wandlungen in der Weltwirtschaft. No. 6. Zinn. Wand- 


lungen in der Erzeugung und Verwendung des Zinns 
nach dem Weltkrieg. By Dr. Joser Wottnik. Leip 
zig: Bibliographisches Institut A.G. [Price 10 marks 
(Germany), 7.25 marks (other countries).] 

"D1 .-Porschungsheft | 379. Warmetibergang bei freier 
Strémung am waagerechten Zylinder in zweiatomigen 
Gasen. By R. Hermann. Berlin: V.D.1.-Verlag, 
G.m.b.H. [Price 5 marks.) 
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Tes British Roap Tar Assoctation.—The British 
Road Tar Association, which was formed in 1927, as an 
extension of the Joint Tar Committee of 1924 and whose 
offices are at 17, Grosvenor-gardens, London, 8.W., 
now represents 844 undertakings in the gas, coke-oven 





cars. will} 


and tar-distilling industries. It is carrying out researches 
with the object of improving the quality of tar in co- 
operation with the Ministry of Transport, the Ministry 
of Agriculture and Fisheries and numerous highway 
authorities, close co-operation being maintained through- 
out the country by means of District Tar Boards. In 
1931, it was responsible for the formation of the 
International Road Tar Conference, the fifth meeting of 
which has just been concluded at Gleneagles. 


CottarsisLe Hanp Tar.—The solid hand-sizing tap 
necessarily suffers from wear in the process of backing-out, 
an operation which, moreover, is nearly as lengthy as 
that of the tapping itself. To overeome these drawbacks 
Messrs. The Landis Machine Company, Waynesboro, 
Pennsylvania, U.5.A., have recently introduced a 
collapsible hand-sizing tap for threads ranging from 
lj in. to 12. in. in diameter. The tap, for which the sole 
agents in Great Britain are Messrs. Burton, Griffiths and 
Company Limited, Montgomery-street, Sparkbrook, 
Riretinheas, has the chasers accurately set in a solid 
body. The chasers are instantly collapsed by a small 
bolt on the side of the body and are re-set by pressure 
on a plunger projecting slightly from the shank which is 
provided with the usual square end for use with a wrench. 
An adjusting screw, of the ratchet-type so that it is 
self-locking, is situated at the front end of the tap and 
provides a total adjustment in diametral size of 0- 0625 in., 
that is, 0-0312 in. both over and under the nominal 
chaser size. A turn of one notch of the adjusting screw 





: : . we We have’ received from the Department: of Overseas 
numerous experiments on the Seine with a Voisin-type | Trade, 35. Old Ganmn-cheest. — §.W.1, particulars 

: , = ~~ 2 dates of which 
design, and in March, 1907, he constructed his first | are furnished. Details may be obtained on application 


monoplane, which was wrecked a few days after its | to the Department at the above address, and quoting 


Penstock Gate.—Motor-operated weir penstock gate and 
Public 


—Mild-steel sections 
and plates for the construction of 40 underframes for 
South African Railways 
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| PERSONAL. 


Following the recent retirement of Dr. O. P. Hood, 
Mr. A. C. Fre~tpner has been appointed Chief of the 
Technological Branch of the United States Bureau of 
Mines, Department of the Interior, Washington, D.C. 

It is announced by the London and North Eastem 
Railway Company that Mr. C. H. NicHoison has been 
appointed district docks machinery engineer, Hull, and 
Me E. Gouicutty, district docks machinery engineer, 
Grimsby and Immingham. 

Messrs. E. H. Jowms (Macuine Toots) Lrmrrep, 
Baldwin. , Wharf-road, Islington, N.1, inform us 
that in order to cope with increased business in the 
Midlands, they are enlarging the accommodation of their 

irmi showrooms, having secured additional 
premises adjoining their present address at 50, Church. 


Messrs. Dante. ApAmson anp Company, Limirep, 
Dukinfield, have recently found it necessary to make 
considerable additions to their works, in order to cope 
with their business. 








CATALOGUES. 


Filters.—A great variety of filtering problems form the 
subject. of a catalogue recently issued by Messrs. Vokes, 
Limited, Vokesacess House, 95-97, Lower Richmond. 
road, Putney, London, 8.W.15. Air, oil and fuel filters 
for all types of internal-combustion engines, pipe lines, 
air compressors, &c., and air filters for theatres, hotels, 
and factories form part of the comprehensive range of 
appliances manufactured by the firm. 

Steam Production.—Recent installations of the so-called 
balanced combustion system applied to various boilers, 
including water tube, hand and mechanically-stoked 
Laneashire and other t ,are described in a well-prepared 
catalogue by Messrs. Smokeless Combustion Company, 
Limited, Danes Inn House, 265, Strand, London, W.C.2. 
Very efficient combustion conditions are claimed for the 
use of this apparatus, with the maximum output at low 
cost, and absence of smoke emission. 

Pneumatic Dust-Collecting Installations.—The problem of 
free dust in textile mills is discussed in a pe let issued 
by Messrs. Davidson and Company, Sirocco Engineering 
Works, Belfast, Ireland. This deals with a_ typical 
“Sirocco” application and arrangement of plant for 
dust collection and cleaning. Ventilation and dust 
removal in factories for the manufacture of pottery to 
ensure compliance with the Pottery (Silicosis) Regulations 
form the subject-matter of a separate leaflet. 

Steel Poles.—Economy in connection with standardisa 
tion, installation, storage, transport and maintenance is 
claimed for Adastra sectional steel poles for electric 
traction and transmission, lighting, telegraph and tele- 
phone services, &c., in an informative catalogue pro 
duced by Messrs. Poles, Limited, 4, London Wall 
avenue, London, E.C.2. These poles, recently described 
in our columns, consist of tapering interlocking sections 
of 6 ft. 6 in. in length and have an elliptical cross section 

Machine Toole.—Messrs. William Asquith, Limited, 
Highroad Well Works, Halifax, have published a special 
catalogue covering a wide range of machine tools specific- 
ally designed and built for machining operations incidental 
to the aircraft and automobile industries. They include 
eylinder-boring machines, honers, horizontal machines 
for drilling and reaming crankcases, combined boring 
and honing machines, and fine borers, the latter for pro- 
ducing an accuracy both for roundness and parallelism 
of hole within extremely fine limits. 

Electrical Mines Equipment.—A general description of 
safety electrical apparatus appertaining to mining and 
other industrial uses where perfect safety is imperative, 
is contained in a handy and well-arranged pamphlet 
ublished by Messrs. The General Electric Company, 
Pimited, Magnet House, Kingsway, London, W.C.2. 
References are made to the various Government regula- 
tions controlling the installation of such apparatus, and 
diagrams are given to assist in conforming with the 

rules laid down. 

Rotary Vacuum Filters.—‘ Rovac ” rotary filters for 
the separation of liquids and solids from different types 
of slurries, are illustrated and described in a revised 
| catalogue prepared by Messrs. International Combustion, 
| Limited, Aldwych House, Aldwych, London, W.2. 
These filters, operating under a suction head, are applic 

able to many industries, including mining and metal- 
lurgical work, blast furnaces and power stations, chemical 
works, waterworks, sugar refineries, l 





sewage-disposa! 
works, salt works, and pulp and paper mills. 

Steam Traps and Recorders.—-On the subject of steam 
traps, a publication of exceptional interest has been 
received from Messrs. The Drayton Regulator and 
Instrument Company, Limited, West Drayton, Middlesex 
Some useful general information is given in this publica 
tion, and in particular Drayton-Armstrong steam traps 
for low, medium and high pressures are dealt with. 
sizes, prices, installation and maintenance details being 
given. Circular chart-type recorders for temperature. 

ressure and liquid levels are referred to in a separate 
older. 

Fire Extinguishers, Tanks, d&c.—Recent publications 
of Messrs. Mather and Platt, Limited, Park Works. 
Manchester, 10, comprise an attractive brochure oP 
Simplex fire extinguishers, brackets and buckets, and 
another dealing with tanks constructed from standardised 
cast-iron plates. Sizes and details of stock plates with 
internal or external flanges, together with erection details 








gives a diametral movement of 0-001 in. to the chasers, 





largest size, with a shaft 10 in. in diameter will transmit 
1,065 h.p. at the same speed. With cast-iron bodies the 
maximum speeds of the two couplings are 6,550 r.p.m. 
and 705 r.p.m., respectively | 








so that hand-sizing can be effected to a high degree of 
accuracy. Collapse of the chasers clears them from the 
threads so that no backing-out is required, Any length 
of shank or top can be provided. 





are given. Other leaflets refer to the “‘ Vortex ” syste™ 
of air-cleansing and humidification, and to fusible link 
of the solde and quartzoid bulb types for variou* 
weights and temperatures. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday 


The Cleveland Iron Trade.—Conditions are gradually 
changing for the better. While the supply of Cleveland 
pig still falls considerably short of what could be desired, 
makers are regularly providing ample tonnage to keep 
home consuming works busily employed, and are slowly 
but steadily reducing arrears of delivery against sales 
made some time ago. The additional output at week-ends, 
when the call for steel-making iron is suspended, thus 
enabling the temporary transference of basic furnaces 
m to the production of foundry iron, has assisted mate- 
rially to improve the statistical situation. Buyers 
would readily place orders for delivery over periods 
ahead at present market quotations but ironmasters 
are not disposed to entertain offers and merchants 
onsider that they are not in a position to discuss forward 
business. Second hands are obtaining command of 
more iron for distribution among home customers than 
fora considerable time. Fixed minimum prices remain 
at the equivalent of No. 3 quality at 75s. delivered to 
local users. 

Hematite.—Scarcity of East-Coast hematite iron is 
becoming less acute, but while producers are meeting 
current needs of home consumers and providing moderate 
quantities to comply, to some extent, with customers’ 
demands for supplies much overdue for delivery, market- 
able parcels are still few and far from large. Merchants 
are handling more iron than for some time and are 
able to deal with the requirements of home buyers, but a 
large proportion of the hematite bought by second hands 
s for shipment to the Continent and producers are still 
markedly disinclined to release, for dispatch to foreign 
destinations, tonnage than can be used by home firms. 
Recognised market values are ruled by No. 1 grade of 
iron at 85s. 6d. for delivery to Northumberland, Durham 
and North Yorkshire, but a rebate is made to customers 
who do not buy elsewhere. 

Blast-Furnace Coke.—Increased make of blast-furnace 
oke has had the effect of easing prices, but sellers have 
substantial contracts to execute and are not keen to 
put through extensive business at present. Buyers claim 
that they can place orders on the basis of good medium 
qualities at 248, 6d. delivered to Tees-side works and 
are not disposed to pay more. 

Foreign Ore.—Transactions in foreign ore are hardly 
heard of, the present situation virtually prohibiting new 
business, but consumers have good supplies and are well 
bought. Unloadings against running contracts have 
been exceptionally heavy of late. Imports in July 
totalled 213,008 tons, as compared with 152,577 tons in 
June. 

Manufactured Iron and Steel.—There is unabated 
demand for semi-finished and finished iron and steel 
and the huge production does not fully satisfy present 
requirements. Producers of nearly all commodities 
have work on hand that will keep them well employed 
to the end of the year and orders for one or two descrip- 
tions of material cannot be accepted for supply before 
the Spring of 1937. Re-rollers are calling for larger 
deliveries of semi-finished steel and would welcome 
another release of Continental semis for use in this area. 
Sheet makers have good home orders to complete, and 
hope to arrange further sales, though customers complain 
of the 108. advance announced last week. Constructional 
work, railway requirements, shipyards and engineering 
shops continue to absorb heavy tonnages of finished steel. 
For home business market quotations stand at : Common 
iron bars, 101. 2s. 6d.; best bars, 101. 12s. 6d.; double 
best bars, 11. 2s. 6d. ; packing (parallel), 91. 7s. ; packi 
(tapered), 102. 10s. ; steel billets (soft), 61. 2s. 6d. ; steal 
billets (hard), 71. 7s. 6d.; steel bars, 91. 7s.; iron and 
steel rivets, 12/.; steel boiler plates, 91. 17s. 6d.; steel 
ship plates, 91. 7s. 6d.; steel angles, 9l.; steel joists, 
Wl. 7s. 6d. ; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over and 91. for smaller lots; and fish 
plates, 127. 10s. Black sheets (No. 24 gauge) are 12I. 
for delivery to home customers and 91. 15s. f.o.b. for 
shipment abroad; and galvanised corrugated sheets 
(No. 24 gauge) are 141. for delivery to home customers 
and 131. 15s. f.0.b. for shipment overseas. 

Imports of Iron and Steel,—Imports of iron and steel 
to the Tees last month from foreign ports and coastwise 
totalled 7,230 tons, comprising 251 tons of pig-iron, 
6,037 tons of crude sheet bars, billets, blooms and slabs, 
and 942 tons of plates, bars, angles, rails, sheets and 
joists, compared with June aggregate unloadings of 
4,427 tons, comprising 502 tons of pig-iron, 3,816 tons 
of crude sheet bars, &c., and 109 tons of plates, bars, 
angles, &c., and total tonnage unshipped in the pre-war 
month of July, 1914, of 4,306, comprising 94 tons of pig- 
iron, 2,712 tons of crude sheet bars, &c., and 1,500 tons 
of plates, bars, angles, &c. 

Tees Iron and Steel Shipments.—July shipments of iron 
and steel from Middlesbrough and sub-ports were the 
largest of any month since April of last year and those 
of manufactured iron and steel were the heaviest for over 
five years. Clearances last month totalled 53,737 tons, 
comprising 8,624 tons of pig-iron, 1,181 tons of manufac- 
‘ured iron and 43,932 tons of steel. Of the pig-iron 
loaded, 4,722 tons went abroad and 3,902 tons went 
‘oastwise ; of the manufactured iron shipped, 166 tons 
Went to foreign destinations and 1,015 tons coastwise ; 
and of the steel cleared 27,991 tons went overseas and 
15,941 tons coastwise. Scotland was again the largest 
receiver of pig-iron, notwithstanding holidays in areas 
north of the Tweed, accepting 2,152 tons; while Wales 
received 1,050 tons ; America, 1,000 tons ; Japan, 880 
~_ ; Belgium, 725 tons; and Denmark, 601 tons. 

he Union of South Africa, with an import of 143 tons, 
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was the largest purchaser of manufactured iron. Among 
the principal customers for steel were: Denmark, 
3,800 tons; Southern Rhodesia, 3,339 tons; India, 
3,044 tons; Northern Rhodesia, 2,785 tons; Union of 
South Africa, 2,628 tons; China, 2,103 tons; Canada, 
2,046 tons; Straits, 1,751 tons; Russia, 1,557 tons; 
and Persian Gulf, 1,245 tons. 








NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Scottish Steel Trade.—-Now that the Scottish steel 
works have fully resumed operations after the holiday 
stoppage it is safe to say that the trade has entered upon 
a period which is likely to be one of the busiest in recent 
times. Order books are well filled, and the placing of 
contracts on the Clyde during the past week for three 
12,000-ton tankers and the announcement that the 
contract for the sister ship to the Queen Mary has been 
given to Messrs. John Brown and Company, Limited, 
Clydebank, have given much satisfaction not only to the 
steel trade, but to all branches of industry in Scotland. 
Specifications are coming in at a steady rate and plant 
at the various establishments is actively employed. 
The demands on steel makers have been so constant and 
pressing during the past six or more months that it was 
well nigh impossible to meet all calls promptly, and several 
schemes of alterations and reorganisation were embarked 
upon. Production has now increased considerably, and 
before long the output will be much larger when all the 
extensions are completed at Parkhead, Motherwell and 
Glengarnock. Inquiries are good at present and the 
outlook for the industry is, on the whole, most encourag- 
ing, and a record for the year is anticipated. In the 
black steel-sheet trade there has been no falling off in 
the home demand, and orders on hand amount to quite 
a large tonnage. The automobile industry is still order- 
ing freely and the tonnage being specified by drum makers 
is also exceedingly good. Export business is not very 
brisk, but makers are very hopeful that when the new 
International Sheet Agreement gets into full working 
order our exports will increase considerably. Prices are 
steady and the following are the current quotations :— 
Boiler plates, 91. 17s. 6d. per ton ; ship plates, 91. 7s. 6d. 
per ton; sections, 91. per ton ; medium plates, 91. 15s. 
per ton; black-steel sheets, No. 24 gauge,in minimum 
4-ton lots, 12l. per ton, and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 14l, per ton, all de- 
livered at Glasgow stations. 

Malleable-Iron Trade.—Signs are not wanting of an 
improvement in the conditions ruling recently in the 
malleable-iron trade of the West of Scotland. Specifica- 
tions are rather more numerous and inquiries are encour- 
aging. The re-rollers of steel bars are fairly well off for 
work at the moment and the outlook is very promising. 
Prices are unchanged and are as follows :—Crown bars, 
101, 2s. 6d. per ton for home delivery, and 91. 5s. per ton 
for export ; and re-rolled steel bars, 91. 7s. per ton for 
home delivery, and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—A healthy state continues to 
prevail in the pig-iron trade of Scotland and the demands 
of consumers are more easily met this week than for 
months back, because the furnaces were not damped 
down at the holiday week. The result of this has been 
the accumulation of a good stock, which, with the current 
production, is enabling makers to meet the demands 
of buyers. In consideration of the general trade improve- 
ment and the probability of a still greater demand for 
pig-iron, an increase in the number of furnaces in blast 
is likely to be made before long. Prices are strong and 
are as follows :—Hematite, 85s. 6d. per ton, and basic 
iron, 75s. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 8ls. 6d. per ton, and No. 3, 
79s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Ship ts.—The ship t of Scottish 

ig-iron from Glasgow Harbour for the week ending last 
Sobendey, August 1, amounted to 113 tons, all of which 
went overseas. During the corresponding week of last 
year the figures were 212 tons overseas and 85 tons 
coastwise, making a total shipment of 297 tons. 

Locomotive Contract for Springburn.—Intimation has 
just been made that Messrs. The North British Locomotive 
Company, Limited, Springburn, Glasgow, have received 
an order for six superheated duplicate locomotive boilers 
for the Bengal North-Western Railway. Active con- 
ditions rule at the works at present, as the firm’s order 
books are very well filled. 

Scottish Shipbuilding.—The most outstanding item of 
news in connection with the Scottish shipbuilding 
industry for this year is the intimation that the Cunard- 
White Star Line directors have placed an order with 
Messrs. John Brown and Company, Limited, Clyde- 
bank, for a sister ship to the Queen Mary. The success 
of the latter and the experience of her builders has 
justified the owners in deciding to have the sister ship 
built at Clydebank. When the intimation was made 
there was great rejoicing in the district and steady 
employment is assured for many thousands of workers, 
in many trades, for several years. It is of interest to 
note that Messrs. John Brown and Company have now 
nine ships on order, and that the tonnage on hand on 
the Clyde amounts to approximately 500,000 tons, 
which is more than half the tonnage on order in the 
shipyards of the United Kingdom. During the past 
month the new contracts placed with Scottish ship- 
builders numbered ten, including the new Cunarder 
and three motor tankers for the British Tanker Company, 
London, placed by the parent company the Anglo- 
Iranian Oil Company. Messrs. Harland and Wolff, 
Limited, are to build two of these vessels at their Govan 
yard, and Messrs. Lithgows, Limited, Port-Glasgow, 
will build the third one. These vessels will each have a 
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deadweight of about 12,000 tons, and the total value of 
this order will be approximately 500,000/. The following 
table shows the vessels launched last month : 
The Clyde 10 vessels 16,907 tons. 
The Forth 1 vessel 1,575 tons. 
The Tay 1 vessel 3,500 tons. 


Total 12 vessels 21,982 tons. 
The Scottish output for the year to date is 80 vessels 
totalling 181,045 tons, of which the Clyde total is 58 


vessels with an aggregate tonnage of 143,409. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—Holiday conditions have 
prevailed on the Welsh steam-coal market throughout the 
past week. Business was suspended on two and a half 
days, while coal shipments at the docks were interrupted 
for a similar period. Only a negligible inquiry was dealt 
with on export account, while sales were on a restricted 
scale. The miners were on holiday during the first three 
days of the week, but collieries. generally held only such 
thinly filled order books that several of the pits remained 
completely idle throughout the period. This week also 
marked the introduction of the Controlled Selling 
Scheme. During the past fortnight, collieries and 
exporters have been busy in preparing details of their 
present contract business for the new Board which will 
administer the scheme and although a good deal of 
speculation was rife it is too early yet to tell what effect 
it will have on trade. Trade with Spain remained at a 
complete standstill, while as yet there is no sign of Italy 
resuming purchases. Business matured quietly from 
France, but a fair activity was in evidence in the Irish 
trade. Contract business remained negligible and 
inquiries circulating were only in respect of small 
quantities. A Lisbon trawler-owning firm was in the 
market for 20,000 tons of bunker coals, while the Tunis 
Tramways were inquiring for 4,000 tons of beans. The 
poor demand for large coals, together with the excessive 
stocks on hand at the pitheads, compelled collieries to 
maintain production at a low level and this has led to a 
shortage of the small and sized grades, The washed 
descriptions, in particular, were scarce and continued to 
command strong prices. Dry peas and beans were not 
very freely available and remained firm, while outputs of 
ordinary smalls and through coals were fairly readily 
absorbed at steady prices. Cobbles, however, continued 
to lack support and were weak, while bituminous nuts 
were easy. Supplies of cokes were limited to meet a 
sustained demand and high values were maintained. 

fron and Steel Trades.—The iron and steel and allied 
trades of South Wales and Monmouthshire maintained a 
fair activity last week despite the intervention of the 
holidays. Order books were well filled and most concerns 
were busy in keeping pace with their contract commit- 
ments. Messrs. Richard Thomas and Company Limited, 
have acquired the Al tinplate works near Mold. 
These works employed about 200 men, and under the new 
control it is expected that the works will be reconstructed 
and extended. Pig-iron production in South Wales and 
Monmouthshire during June was 58,700 tons, compared 
with 56,100 tons in May, and steel production 190,900 tons 
against 198,000 tons in May. 








Prorsertve Coatincs ror Iron anp SreEv.— The 
Detel Metal Undercoat, which is manufactured by Messrs. 
Detel Products, Limited, Greenford, Middlesex, for the 
pees of iron and steel surfaces, contains over 

r cent. of metallic zinc and can easily be applied 
with @ brush. It is claimed that when it is used, not 
only is there ne creep under the film, but that owing to 
its anodic’ character it protects a larger area than it 
covers: It is grey in colour and after exposure can be 
i with sand paper to a smooth zinc-like surface. 
After covering with an intermediate coat of standard 
Detel it can be painted with ordinary good quality paint. 
No special preparation of the surface beyond the usual 
removal of grease or rust is necessary. 








STAFFORDSHIRE Roap ImprovemENtTs.—The Stafford- 
shire County Council are proposing to widen and re- 
construet parts of the road between Stafford and Wolver- 

on which traffic is very heavy. For a distance 
of 2,300 yards, beginning at Crateford Cross Roads and 
extending to Rodbaston , @ minimum width of 100 ft. 
is to be provided, the layout including dual carriageways, 
cycle tracks and footpaths. A ep a over the London 
Midland and Scottish Railway will widened and its 
approaches straightened, while there will also be improve- 
ments at Gailey Cross roads, where the route crosses 
Watling-street. A scheme for widening the adjoining 
section of the road from Crateford Cross Roads to Siande- 
ford was approved in April. A grant will be made from 
the Road Rind towards the cost of both projects. 

AMERICAN STANDARD SPECIFICATIONS,—The systema- 
tic work in standardisation done in the United States 
has reached such proportions that some key to it is 
essential. This is provided by the American Society for 
Testing Materials, 260, South Broad-street, Philadelphia, 
Pennsylvania, U.S.A., who issue annually a list entitled 
** Index to A.S.T,M. Standards and Tentative Standards.” 
From the current issue, which deals with the position up 
to January 1, 1936, it is seen that there were at this date 
504 standards and 290 tentative standards embracing 
specifications, methods of testing, recommended prac- 
tices, definitions of terms, and charts and tables of nearly 
every material or process employed in mechanical and 
civil engineering, as well asin manufacturing industries in 
general. The book may be obtained without charge 





from the Society, at the address given above. 
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(For Description, see Page 135.) 


Fig.31. 
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LAUNCHES AND TRIAL TRIPS. 


Srrinaewoop.” Cargo steamer 
steam engines, by Messrs, The North Eastern Marine 
Engineering Company Limited, Sunderland. Launch, 
July 28. Main dimensions, 220 ft., by 36 ft. 3 in., by 
16 ft. Built by Messrs. Short Brothers, Pallion, Sunder- 
land, to the order of Measars. The Springwell Shipping 
Company, Limited, London 


Triple expansion 


Evernre Livanos.”” Cargo steamer. “CMEW ” 
triple expansion steam engines. Trial Trip, July 27. 
Main dimensions, 431 ft. 8 in., by 58 ft. 8} in., by 
27 ft. 10 in. Built and engined by Messrs. The Central 
Marine Engine Works, West Hartlepool, for Mr. 8. G. 
Livanos, London, 


‘Queen ADELAIDE.” Motor-driven cargo ship. 
Barclay Curle-Doxford engine. Launch, July 30. Main 
dimensions, 431 ft. 6 in., by 55 ft., by 37 ft. 6in. Built 





SECTION SwiItcnr. 














and engined by Messrs. 
Limited, Whiteinch, 
Dunlop and Sons. 


Curle and Company, 


Barclay 
for Messrs, Thomas 


Glasgow, 








Tue Reconstruction or WatERLoo Bripcr.—The 
Highways Committee of the London County Council 
report that the demolition of the piers of Waterloo Bridge 
has been delayed a little, partly owing to obstructions 
found when dredging and partly owing to a partial 
cessation of night work, which has been necessitated by 
complaints about noise. The preparatory work at the 
approaches to the new bridge has been started and 
permission is being sought to close the temporary bridge 
for four days at the end of October and again at the 


end of the year, so that its south span can be slewed. 


The Committee anticipate that the new bridge will be 
open to traffic at the end of 1939. Financial aid towards 





Fie. 35. 





Controt Unir ror Two Drirts. 


the cost of reconstruction is to be sought from the Road 
Fund. 

Tuas BreMincHAM ExcHance.—There can be uo 
doubt that business is facilitated by the issue of a loca! 
** Who's Who ”’ in industrial cities, and the committee of 
the Birmingham Exchange therefore act wisely i= 
continuing the publication of their Directory of Mem 
bers, Subscribers, and Representatives, a copy of which for 
1936 has reached us. Apart from the information 
afforded as to members, &c., the book contains a useful 
alphabetical classification of professions and trades, @ 
catalogue of the numerous dictionaries, directories. 
atlases, specifications, and other works contained in the 
Reference Library, a short history of the organisation, 
and its current bye-laws. The book may be obtained 
from the secretary to the Exchange, Mr. A. Dudley 
Evans, at the price of 2s. 6d. net. 
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SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom ................ £3 5 0 
For Canada— 
Thin paper copies................ £2 18 6 
Thick paper copies................ £3 3 0 
For all other places abroad— 
Thin paper copies................ £3 3 0 
Thick paper copies................ £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 





ADVERTISEMENT RATES. 

The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week's issue must be delivered not 
later than mid-day on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of Publica- 
tion. Passed proofs must be in our hands by 
Saturday morning, Otherwise they will be 
taken as correct. 


All accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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FACTORY CONDITIONS. 


Ir, as is promised, a Factory Bill is to form part 
of the programme of the next Parliamentary session, 
it would be well for those interested in the subject, 
whether in a friendly or a critical spirit, to study 
the provisions of the measure in the light of recent 
reports of H.M. Chief Inspector of Factories and 
Workshops. These documents, whose outlook is 
admittedly gloomy, record the experience of a hard- 
working body of officials, and deal with matters of 
great importance to the industrial life of the country, 
under such headings as safety, health, hours of 
employment, and welfare. They indicate that a 
great deal must be done before many factories are 
fit places for the worker to work in, and prove 
clearly that existing legislation is now out of phase 
with industry, owing to the mechanisation and 
speeding-up which have taken place. For instance, 
the introduction of the conveyor system, with the 
risks of fatigue and overstrain which accompany it, 
were not envisaged when the present Act was 
passed, nor was it thought a time would come 
when the demand for bricks would be so insistent 
that they had to be loaded hot from the kilns direct 
into lorries. The use of electrical equipment, too, 
has become far more widespread, and the same is 
true of mechanical appliances as a whole. More- 
over, the character of the workers has changed, the 
brawny muscular type having been largely replaced 
by one of more active mind, with all the advantages 
and defects of that quality. 

Generally speaking, these changes have developed 
a satisfactory spirit of responsibility in the employer. 
There are, however, exceptions, mostly among the 
smaller firms. How numerous these are is shown 
by the fact that works each employing not more 
than 100 people accommodate more than a third 
of the total factory population, and factories 
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employing not more than 250 more than a half. 


While, therefore, important employers’ associations 
are actively engaged in combating the present 
accident menace, many smaller employers are taking 
insufficient pains to secure maximum safety for 
their workers. The same callousness is to be seen 
in the cases of overwork that are reported as being 
“almost incredible in these days,” and even in 
attempts, surprising in this year of grace, to contra- 
vene the Truck Act. In this connection it may 
be noted that there are no legal restrictions on the 
hours that men may be employed, that benefit being 
enjoyed solely by women and young people. The 
shorter working week which is a feature of the 
times has, therefore, come about as a result of 
pressure from the Trade Unions, of the good sense 
of employers generally, and of the realisation, as 
can be abundantly proved, that output does not 
increase either in quantity or quality in direct 
proportion to the hours of labour. 

It is not very easy to see how present undesirable 
conditions, which we should like to feel are excep- 
tional, can be altered, except by education of the 
employer, and, in the case of accidents, of the 
employee too. That this, though a slow process, 
may be effective as far as accident prevention is 
concerned, is shown by the influence that an 
inspection of the Home Office Industrial Museum 
sometimes has in resolving ignorance and in leading 
to the adoption of better courses. As a result of 
visits to this exhibition, it is reported that firms have 
decided to install modern safety hoists, of whose 
existence they were apparently unaware, to improve 
the lighting of their shops, and to provide face 
masks. At the same time, more might be done 
to render wilful infringement of the regulations 
less worth while. For instance, a fine of 361. for 
employing boys under 16 for periods as long as 
16} hours out of the 24 is probably regarded by the 
offender as a working expense which can be com- 
placently set off against the accruing profit of this 
misdemeanour. It would seem that such cases as 
these are deserving of more severe penalties than 
can be at present imposed, accompanied by more 
publicity than they receive, either in our daily 
contemporaries, or, surprisingly, in the reports of the 
Factory Inspectors themselves. It would also 
seem that more Inspectors are required, however 
distasteful such a change might be regarded by the 
advocates of laisser faire. 

An examination of the report* of the Chief 
Inspector for the year ending December 31, 1935, 
shows that while there is no cause for complacency, 
there is little reason for alarm. It is true that the 
number of accidents increased from 136,858 in 
1934 to 149,696 in 1935, the number of fatalities 
being 785 and 843, respectively. Compared with 
1933 there was an increase in the total accidents 
of 32 per cent., and in the fatal accidents of 22 per 
cent. This can, however, be ascribed to improving 
trade, the result being a greater employment of 
accident-prone labour. There is no reason to 
suppose that there is any rise in the rate based on 
man-hours worked, Taking the broad view, more- 
over, there has been a reduction of nearly 20 per 
cent. in the number of accidents which occurred in 
1934, compared with 1924, though the number 
employed was about the same in both years, On 
the other hand, the returns again show a high rate 
of accident risk among young workers, and this 
appears to be at least as much due to lack of instruc- 
tion as to carelessness. For instance, when a boy of 
14 was placed in charge of a hoist on his first day at 
work, it is not surprising that an accident occurred, 
in this case to someone else. The adjective criminal, 
too, is hardly strong enough to apply to a manage- 
ment which allows boys of this age to operate 
unfenced machine tools. The almost inevitable 
result is the loss of fingers or badly-crushed limbs. 
It is therefore satisfactory to learn that bodies 
such as Engineering Employers’ Association, Safety 
Committees and works managements themselves 
are taking up this question and are arranging for 
instruction to be given to those who, after all, have 
most to lose by such occurrences. 

Accidents of what may be called the standard 
type are noted as taking place on transmission 
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machinery, hoists and cranes, where neglect to 
fulfil the regulations and carelessness were again 
the two main contributory causes. Attention is 
called to cases where reinforced concrete work has 
failed since, though these have not involved serious 
personal injury, they do suggest disastrous possi- 
bilities both during construction and later. They 
indicate the importance of a high standard of work- 
manship and supervision in the execution of this 
class of work, coupled with a careful selection of 
material. The number of electrical accidents 
reported was 447, of which 23 were fatal, a total 
which is also higher than in 1934. This increase, 
which was most noticeable among skilled workers, 
is partly ascribed to the general expansion in elec- 
trical output and partly to the more frequent 
renewals and repairs which are necessary to old 
plant. Undesirable interference with electrical equip- 
ment in factories by unskilled persons is also a cause. 
The problem of switchgear failures is mentioned, 
but this important matter is also dealt with in 


detail in a separate document, which we propose | 


to discuss on another occasion. It is reported that 
improvements in lighting, although slow, are con- 
tinuous, especially in the case of factories situated 
in rural areas. The principal defect is glare due 
to the use of unshaded lamps. 


As regards health, some interesting information | 


is given in the form of general impressions. There 
is an uneasy, but natural, feeling that the speed, 
which is the essence of present-day industry, may 
have a detrimental effect on both physical and 
mental well-being. To who belong to an 
older generation a mere inspection of a modern 
factory is sufficient to raise qualms on this account, 
but it may be that these conditions are not detri 
mental to the present generation, whose mental 
make up is different from that of an earlier day. 
Nevertheless, we giad to learn that the matter 
is being kept under observation. Industrial diseases 
yenerally neither less nor more widespread 
than they were, and here again neglect on the 
part both of the employer and the employed 
is a determining Lead, mercury, aniline, 
chrome, manganese and cyanide all claim their 
victims, and the same is true of carbon monoxide, 
sulphur dioxide, tetrachloride, electric 
welding and compressed air. 

A special investigation was conducted into 
effects on health of the use of pneumatic tools by 
stonemasons. It was found, however, that beyond 
a tendency to dead fingers in the hand exposed to 
the exhaust, there was little trouble, though the 
question remains whether this hypersensitivity, if 
prolonged, would interfere seriously with the 
nutrition of the affected part. An attempt was also 


those 


are 


are 


cause, 


carbon 


made to correlate the electrical and medical features | 


It is not expected that it will be | 
| rail on wood sleepers on ground entirely exposed to 


the sun, and noting the rail temperatures by means | 


of electric shock. 
possible to draw any definite conclusion for some 
time, especially as it seems impossible to predict 
what will happen when a man receives a shock of a 
definite number of volts. Some have been killed 
by 65 volts, others have survived 80,000 volts. The 
explanation lies in the large number of electrical, 


physiological and even psychic, factors and their | 


possible permutations and combinations. A final 
interesting occurrence that may be noted is that 
the dust of mansonia wood (sterculiacea altissima), 
which was imported from Nigeria as a substitute 
for walnut, produced a toxic dust, probably owing 
to the presence of an alkaloid similar to that found 
in African boxwood 

We may, perhaps, be permitted to close on a note 
of optimism. Accidents and other unpleasant 
occurrences there were, the causes of and remedies 
for which were not always easy to discover. On 
the other hand, during 1935 our factories were for 
the most part busy, especially in the Midlands 
and the south. New factories were being built, 
the output of steel constituted a record, and the 
revival in shipbuilding and marine engineering was 
maintained. Even though the depression in the 
cotton industry has continued so long as almost to 
be regarded as permanent, the situation has been 
relieved somewhat by converting mills to other 
uses. Great Britain is therefore more than holding 
its own as an industrial nation. It would do well 
to see that its activities are carried out under the 
best possible conditions. 





| rails 
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| clearance at the rail joints. 
| position the bolts are in the centres of the holes, an 


| extent recognised as good main-line practice.” 
gaps between the rails were then carefully calipered | 


| was 101 deg., giving a 75-deg. range. 
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THE EXPANSION OF RAILS. 


For many years the length of rail used by the 
Indian Railways has been 36 ft., though recently 
42 ft. has been standardised. Consideration has 
been given to the question of introducing, for 
economy's sake, longer rails, 60 ft., for example, with 
fewer joints, such as are used in this and other coun- 
tries, but two adverse factors have been encountered. 
The first is the fact that the longest bogie rail trucks 
available for conveying rails are only 45 ft. in length. 
(This would seem to be surmountable by jointly 
loading two or more wagons.) The second, and more 
important, is that doubt is felt in regard to provid- 
ing the necessary allowance for expansion for 60-ft. 
under an Indian: sun. The latter question 
has been investigated by Mr. A. M. Sims, Deputy 
Chief Engineer, North-Western Railway, whose 


| paper on the subject has been published by the 


Indian Railway Board (Technical Paper No. 297. 
Mr. Sims first considers the existing 
provision for expansion with Indian standard 
rails, which consists broadly of drilling the fishbolt 


| holes } in. larger in diameter than the fishbolts, and 


(on the North-Western Railway) allowing }-in. 


Assuming that in this 


extreme movement of } in. 
direction, or a maximum of } in. In North- 
Western Railway practice the extreme range of 
rail temperature allowed for in a year is 130 deg. F. 


is possible in either 
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100 deg. to 110 deg., that is, at about 40 deg. beloy 
the maximum, and 80 deg. above the minimum 
| temperature, which appears to account for the 
fact that shearing of fishbolts in the winter months 
is commoner than track buckling in the summer, 
He adds that it is almost certain that on the North. 
Western Railway it will shortly be standard practice 
to allow for rails just butting against each other 
at the upper limit of the range of temperature, and 
for the joint gap to be as near as possible 4 in. at 
the lower limit. 

Reviewing these experiments, and taking the tem. 
perature range for the year at the 120 deg. figure 
noted above, with a coefficient of expansion of 
0-0000065, Mr. Sims concludes that for 60-f, 
| rails, the expansion figure to be allowed for should 
| be 0-5616 in., which would mean increasing the 
present }-in. gap by approximately one-sixteenth of 
jan inch. For practical purposes he considers that 
| it might be advisable to increase the diameters of 
| the fishbolt holes by 4 in., t.e., } in. in excess of the 
| bolt diameters, which with the same coefficient of 
}expansion would allow a temperature range of 
133-5 deg., a range that may occur in a few areas 
of the North-Western Railway. A further con- 
clusion is that where free movement of the rails is 
restricted, serious initial stresses may exist, which, 
combined with those caused by the passage of a 
locomotive, may exceed the prescribed permissible 
stress. 











No actual tests have been made to ascertain the | 


coefficient of expansion of the steel rails in use, | 


which are of course rolled in India by the Tata 
Iron and Steel Company, but the North-Western 
Railway regard the expansion of a 36-ft. rail for a 


temperature rise of | deg. F. as 0-00281 in., equiva- 


lent to a coefficient of expansion of 0-0000065. 
This compares with the 0-000006 for mild steel, 
given by the present Indian Railway rules for the 
inspection and design of bridges. 

Working from the above basis, Mr. Sims set him- 
self to check both the actual limit of possible 
movement for rails laid in the standard manner, 
and the annual temperature range. To ascertain 
the former, 20 rail joints each, of two standard 
weights, were set up with the fishplates loosely 
attached. 
as possible, and the bolts tightened up 
The 


and micrometer gauged at both the top and the 
bottom of the rails. The average of the smaller 
figures obtained in each case worked out at 0-538 in. 
for the heavier rails, and 0-545 in. for the lighter 
pattern. In no case was a smaller figure than the 
theoretical 4 in. obtained. 
temperature range was tested by laying a 36-ft. 


of a black bulb thermometer. This was done every 
two hours from 7 a.m. to 5 p.m. daily, except on 
Sundays and other gazetted holidays, over a period 
of twelve months. Simultaneous readings of the 
sun and shade temperatures of the air were taken, 
the experiment being carried out from the beginning 


of October, 1931, till the end of September, 1932. | 


The results show a maximum rail temperature of 
146 deg. F. on three occasions in June, the corre- 
sponding sun and shade temperatures being 120 deg. 
to 126 deg., and 110 deg. to 115 deg., respectively, 
while the minimum rail temperature recorded on 
the same days was 88 deg. at 98 deg. sun, and 86 deg. 
shade temperature, giving a range for the day of 
58 deg. The lowest rail temperature was noted in 
December, viz., 26 deg. at 36 deg. on the shade, and 
30 deg. on the more exposed sun thermometer. 
The maximum rail temperature on the same day 


monthly rail temperature range was higher from 
October to May, when it averaged 83 deg., than 
from June to September, when it was 69 deg. 

A point of interest is that in the hot weather 
the average interval between rail and sun tempera- 
tures was greater than that between sun and shade, 
whereas in the cold weather the reverse was the 
case. Mr. Sims mentions that in practice new 
rails are generally laid in the mornings from Novem- 


| ber to March, at a probable rail temperature of 


The rails were then pulled apart as far | 
‘to the | 


The second question of | 


Similarly, the | 


NOTES. 
Contracts witH Locat AUTHORITIES. 


In 1934, the Ministry of Health addressed a 
circular to local authorities drawing their attention 
to the necessity for adopting standing orders with 

|regard to contracts. One of the clauses of this 
circular stated that no tender other than the lowest 
| was to be accepted until the Council had considered 
a report from the appropriate officer. This clause, 
experience shows, has been too rigidly and literally 
interpreted and, in particular, the lowest tender 
has been accepted without regard to the important 
fact that first alone does not determine the 
economic merits of a purchase. There are, of 
course, other factors, such as reliability, efficiency, 
and cost of operation, which, to say the least of it, 
it would be wise to take into account. As regards 
materials, there is a variation in quality, and it is 
also necessary to take into account their suitability 
for the particular purpose and conditions, not to 
speak of their durability and cost of maintenance 
| Finally, it is well that the technical qualifications, 
experience and financial standing of the contractor 
himself should be brought under review. The 
Federation of British Industries therefore mad 
|representations to the Minister of Health, and 
| Mr. Shakespeare has now announced, in answer to 


cost 


}a question in the House of Commons on Tuesday, 
July 28, that, though other things being equal, th 
acceptance of the lowest tender is natural, other 
| criteria than price must also be considered. This 
answer will be welcomed by those who have the 
interests of true economy at heart and will generally 
be regarded as satisfactory. It does, however, 
throw a responsibility on local authorities, and 
especially on their committees and officials, which we 
hope the future will show they are capable of 
bearing. 
Tyne Coat-SHipPpING Facicirigs. 

| Of all large-scale engineering works, it is possible 
|that those connected with the handling of sea 
borne materials are the least noticeable. The 
power-station is generally imposing and conspicuous. 
| the gas-works dominates the scene with its towering 
| gas holders, and the railway is to the fore practically 
everywhere. Evidences of progress in, say, the 
shipping of that national staple—coal, are, on the 
other hand, from their situation on river banks of 
in harbours, so seldom seen that it is possible t 
come across people who believe that the picturesqu 
coal staiths illustrated in Smiles’ Life of (eorg 
Stephenson are still in existence. The modern 
staith is far removed from these primitive time 
wasting and humble contrivances, and nowaday* 
| Royalty itself does not disdain to inaugurate * 
| new one nor, indeed, find it difficult to set in motior 
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something like two miles of conveyor belting. The 
new Jarrow Staith at Hebburn-on-Tyne, an illus- 
trated description of which was given on page 118, 
ante, was thus opened on Tuesday, July 28, by H.R.H. 
The Duchess of York. The Duchess, accompanied 
by H.R.H. The Duke of York, landed at the Staith 
from the Tyne Commissioners’ launch, Sir William 
Stephenson, and, after a’ simple ceremony, by 
throwing over a switch, started the loading of coal 
into 8.S. Clara Blumenfeld, Hamburg, and S.8. 
Mr. Therm, of Messrs. The Gas Light and Coke 


Company. After unveiling a commemorative 


tablet on the staith electric substation, the Royal | 


party returned to Neweastle by car and were 
entertained to luncheon by The Tyne Improvement 
Commission; the Chairman of which body, Sir 
Arthur Munro Sutherland, Bart., presided. Sir 
Arthur, after the loyal toast had been honoured, 
proposed that of ** Queen Mary, the Duke and 
Duchess of York and other members of the Royal 
Family,” and in the course of his speech referred 
to an occasion, in 1884; when the Royal Family had 
opened the Albert Edward Dock. He then briefly 
reviewed the work of the Tyne Improvement 
Commission since its constitution in the year 1850. 
H.R.H. The Duke of York, K.G., in reply, con- 
gratulated the Commissioners on their record and, 
in commenting on the unemployment existing in 
the Jarrow district, spoke appreciatively of the 


relief which must have resulted from the employ- 


ment of a large number’ of men over a period of 
about 18 months on constructing the new staith. 
The toast of * Tyne Improvement Commission and 
its Engineers and ‘Contractors ’’ was then proposed 
by Lord Glamis, in his capacity of Chairman of 
Messrs. John: Bowes: and Partners, who dwelt 
upon the saving of time effected. by the new plant 
as being an asset in the export trade. Responses 
were made by Colonel Sir Frank R. Simpson, Bart., 
and Mr. R. F. Hindmarsh, M.Inst.C.E., Deputy 
Chairman and Engineer-in-Chief to the Commission, 
respectively. The toast of “The Chairman ’”’ was 
proposed: by The Right Hon. The Lord Mayor of 
Newcastle-upon-Tyne, Alderman W. Locke, J.P., 
and the proceedings terminated with a modest 
acknowledgement. by Sir Arthur Sutherland. 


THe New Am Force Reserve. 

In reply to a question by Lord Gorell, in the 
House of Lords, on Thursday, July 30, the Secretary 
of State for Air (Lord Swinton) gave details of a 
scheme for providing adequate reserves of pilots for 
the expanded Air Force. A new reserve, called 
the Royal Air Force Volunteer Reserve, which will 
only be open to men in civil life, is to be created. 
The number of pilots required for this reserve 
annually will be 800, compared with the 60 taken 
from civil life before the expansion began. These 
men will receive training in flying at aerodrome 
centres, which are to be established in the vicinity 
of large towns and in other densely-populated areas. 
Ground instruction will be provided at town centres 
in the form of lectures on the theory of flight, 
airmanship and other éssential subjects. These 
lectures will be mainly delivered on winter even- 
ings, and the centres will also be available for social 
purposes. The aerodrome centres will be organised 
on similar lines to the existing civil flying schools 
at which reserve flying training and the initial 
training of pilots for the regular Air Force are at 
present carried out. They will be operated by 
firms under contract with the Air Ministry. Candi- 
dates for the position of volunteer pilot must be 
between eighteen years and twenty-five years of age, 
and have an education up to the standard of the 
School Certificate.’ The period of enlistment will be 
five years, and previous flying experience is unneces- 
sary. There will be opportunities for promotion to 
commissioned rank. Flying instruction will be given 
at the week-ends and in the evenings, and pilots will 
be encouraged to spend as’ much time as possible 
m the air. They will also be expected to attend a 
15 days’ flying course annually. They will receive 
* tetaining’ fee of 251..a year and appropriate 
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In addition, facilities will be available for those who 
can devote a continuous period of eight weeks to 
ten weeks for their initial instruction during their 
first six months of service. Those who can do 
this should apply immediately to the Secretary, Air 
Ministry (S 7c), Kingsway, London, W.C.2. The 
age limits and conditions of service are the same as 
those given above. Present members of the Royal 
Air Force Reserve who entered from civil life will 
be afforded the opportunity of transferring to the 
new Reserve. 


WARMTH AND COMFORT. 


In a report which has been issued by the Medical 
Research Council, and published by H.M. Stationery 
Office at the price of 2s. net, Mr. T. Bedford describes 
an investigation of the conditions of warmth com- 
fort of persons doing sedentary or very light indus- 
trial work. The treatment is exceedingly detailed, 
and covers the various instruments available for 
measurements. It also gives and discusses at con- 
siderable length the results of measurements made 
in 12 factories heated and ventilated by a variety 
of methods. These factories include a colour- 
printing works and shops producing aluminium 
pistons, radio valves, dry cells, paper bags, dresses 
and furniture. Ninety-four per cent. of the observa- 
tions were made on female subjects, and these were 
mostly young women and girls. This in itself might 
be thought by some to detract from the value of 
any results obtained since, owing to both youth and 
sex, the experimental material might be regarded as 
less sensitive to temperature conditions than certain 
other classes of the population. Actually, the 
methods of conducting the investigation hardly 
held out hopes of great accuracy, and the results 
are productive of little that was not known before. 
Measurements of thermal environment were taken 
by one or other means at each observation position, 
and the workers in the immediate neighbourhood 
were then questioned as to their state of warmth, 
while notes were made of the skin temperatures of 
their foreheads, hands and feet, and of the mean 
temperature of their clothed bodies. The replies 
were recorded on a seven-fold scale ranging from 
“much too warm” to “ much too cool,” in itself 
a not very scientific procedure. Maximum comfort 
| was obtained with an equivalent temperature of 
62-3 deg. F., but the comfort zone was 9-5 deg. F. 
| on either side of this figure, being bounded by the 
conditions of “ comfortably warm ” or “‘ comfortably 
cool.” At least 70 per cent. of the persons, how- 
ever, were comfortable at equivalent temperatures 
of 58 deg. F. to 66deg. F. A formula relating the air 
temperature, the mean temperature of the surround- 
ings, the humidity and the air velocity to give a 
‘** comfort vote ” has been worked out. It was also 
found that those who have a skin temperature below 
the average require a warmer environment and are 
more susceptible to draughts. 





THE PROPOSED TRANSATLANTIC AIR SERVICE. 


In reply to a question in the House of Commons, 
on Thursday, July 30, the Under-Secretary of State 
for Air (The Rt. Hon. Sir Philip Sassoon) announced 
that, as a result of a conference in Ottawa last 
November between representatives of the United 
Kingdom, Canada, the Irish Free State and New- 
foundland, survey flights‘are to be made and an 
experimental air mail service is to be established 
across the Atlantic as soon as possible These are 
eventually to be followed by a mail and passenger 
service on a minimum schedule of two flights a 
week in each direction. The scheme has been dis- 
cussed with the United States Government, and 
understandings ‘‘ based upon the principle of full 
reciprocity ” have been reached. A Joint Operating 
Company is to be established to carry on the services 
and will be incorporated by three companies, of 
which one will be nominated by each of the Govern- 
ments of the United Kingdom, Canada, and the Irish 
Free State. Each country will also nominate three 
directors, the chairman and managing director being 
chosen from the United Kingdom representatives. 





allowances’ while under. training. Arrangements | 
are being made for the scheme to come into opera. | 
uon early next year, but applications from candi- | 
dates are not desired at present. Eventually other | 
classes than pilots will be included in the Seniee.| 





As regards capital, the United Kingdom, Canada, 
and the Irish Free State will be interested to the 
extent of 51 per cent., 24-5 per cent., and 24:5 per 
cent. respectively. In return for landing facilities in 
the United States, Pan-American Airways will be 


granted landing facilities in the United Kingdom, 
Canada, the Irish Free State and Newfoundland. 
The direct route will be operated as far as possible, 
though it may be necessary to travel via Bermuda 
during the winter months. Experimental long- 
distance flights will be conducted by Imperial Air- 
ways Limited, pending the incorporation of the 
Joint Company, and this concern will also be given 
control of commercial, technical, and operating 
matters. The experimental flying operations will be 
financed by the Government of the United Kingdom, 
though when the Joint Company assumes respon- 
sibility, it will receive an annual subsidy, of which 
Canada’s share will be 20 per cent., with a maximum 
of 75,000/., and the Irish Free State’s share, 5 per 
cent., with a maximum of 12,000/. Newfoundland 
will also contribute a small sum, the remainder being 
made up by the United Kingdom. Each of the 
Governments concerned has undertaken to grant 
the necessary landing and transit rights for a period 
of five years, and an Inter-Governmental Com- 
mittee will be established to which all proposals 
relating to services which may affect national policy 
or international relationships will be referred. 


Tue ApusE oF Macuine TOoo.s. 


It is a common experience on going through a 
machine shop to see a fine machine disfigured or 
actually damaged by want of ordinary care on the 
part of its operator. Apart from the loss of effi- 
ciency due to damage, the value of a knocked about, 
though still serviceable, machine is depreciated 
and it would bring less in the second-hand market 
should it have to be displaced for any reason. While 
it cannot be alleged that any great part of such 
damage is wanton, yet the thoughtlessness that 
causes ayn operator to maltreat the means on which 
his livelihood depends and to decrease his employer’s 
capital is reprehensible and it is plainly the duty of 
the foreman or charge hand to exercise a closer 
supervision in connection with this matter. The 
ways of a lathe, the surface of which requires careful 
protection, are, on the contrary, often enough used as 
an anvilon which to tighten or slack-off work mounted 
on a mandrel, heavy tool-holders are slammed 
down on them and so forth. Other parts of machines, 
perhaps not so vulnerable, are likewise made to serve 
as a fixed hammer, regardless of the damage likely 
to result, for instance, from knocking off a plug 
gauge on a lever handle, to both the gauge and the 
handle. A nut with all its corners rounded off 
from the use of an unsuitable spanner is a very 
common sight and only results in the exasperation 
of the operator himself when he finds he has to 
slacken it back. Such instances might be con- 
siderably multiplied and we think that Messrs. 
Alfred Herbert, Limited, Coventry, are performing 
a useful service to the machine tool user generally 
by drawing attention, in the current issue of 7'he 
Machine-Tool Review, to methods by which  ill- 
treatment of machines can be eliminated, 
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(Continued from page 127.) 
METALLURGY DEPARTMENT. 


Aluminium and Magnesium.—The importance 
which nowadays attaches to light weight in many 
types of engineering construction, notably those of 
aircraft and land-transport vehicles, has its counter- 
part in the exhaustive studies of light alloys which, 
with no signs of abatement, are being conducted at 
the National Physical Laboratory. The researches 
of the Metallurgical Department in this subject 
at present fall into two main divisions concerned, 
respectively, with the alloys of aluminium and of 
magnesium. Under the former of these heads a 
fundamental study is being made of age-hardening 
characteristics and the effects thereon of alloying 
elements. At the present time, attention is being 
directed to the effects of additions of iron or silicon 
to aluminium-copper alloys containing 4 per cent. 
of copper. Iron has been found to inhibit the age- 
hardening of the copper-aluminium alloy, while 
silicon counteracts this effect. The constitution, 
at 190 deg. C. and at 500 deg. C., has, accordingly, 
been determined for a series of alloys containing 
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up to 0-6 per cent. iron and up to | per cent. silicon, 
and age-hardening tests have been carried out at 
different temperatures. The investigation also 
includes a study of the tensile properties of these 
alloys, as affected by heat treatment. Many 
aluminium-copper alloys in common use industrially 
contain traces of titanium, up to 0-1 per cent., 
and higher proportions, up to 2 per cent., of silicon. 
With the collaboration of the Engineering Depart- 
ment, data for design purposes regarding the effects 
of these additions on mechanical properties are 
being obtained by fatigue, impact, and tensile tests 
on cast bars of 8 per cent. copper-aluminium alloy. 
A difficult research, having an important bearing 
on light-alloy foundry practice, and concerned 
with the extent to which aluminium can dissolve 
hydrogen, has recently been brought to a successful 
conclusion, yielding results in satisfactory agree- 
ment with those obtained by Réntgen and Braun 
in Germany. To avoid possible error due to extra- 
neous factors, a supply of aluminium of exceedingly 
high purity (99-995 per cent.) was prepared for this 
work and contained, when under test, in a silica 
tube which itself was enclosed within a gas-tight 
steel tube filled with hydrogen of high purity. The 
solubility values determined at several temperatures 
are collected in the following table, and show a 
striking increase with rise of temperature. 


Tape III.—Solubility of Hydrogen in Pure Aluminium 
mn t Solubility : mi. of LH se nat normal 
— ~{ = temperature and pressure per 100 gm. 

e of fetal. 
700 0-23 
800 0-89 
ooo 1-87 
1,000 3-86 . 





Other gases than hydrogen, as is well known, are 
also soluble in aluminium, and an investigation is 
in progress to determine the influence of casting 
conditions on the composition and amount of gas 
which may be so occluded. The interesting dis- 
covery has been made that cast-aluminium readily 
evolves gas even when heated to temperatures well 
below its melting-point. In this class of experi- 
ment a good deal of difficulty is experienced as the 
result of gas being given up, at high temperature, 
by the refractory vessels in which the metal is 
heated. Pre-heating the refractory alone, in vacuo, 
is helpful in this connection to a certain extent, but 
one such material continuously so treated at 
1,000 deg. C. was found actually after several weeks 
to be slowly evolving gas consisting mainly of 
compounds of carbon. 

On the reasonable supposition that the absorption 
of gas and its subsequent evolution from aluminium 
and its alloys are influenced by the permeability of 
the oxide films which form on the surface of the 
molten metal during casting operations, a study of 
such films, obtained in different ways, is being made 
by electron-diffraction methods. The film deposited 
on a wire withdrawn from molten aluminium was 
found, when cold, to be composed of y-Al,O, and 
to have a crystalline structure. Conversely, the 
oxide film on commercial aluminium foil proves to 
be nearly amorphous, the diffraction photographs 
being remarkably similar to those of glass and other 
vitreous substances. The difference between these 
two types of film is evidently connected with tem- 
perature ; for when the film from the commercial 
foil, separated from the foil by the action of dry 
hydrochloric acid gas, was heated, it began to 
erystallise at 700 deg. C., and at 800 deg. C. was 
rapidly converted into the same compound (y-Al,0,) 
as the other film. ‘Che important conclusion 
emerges that it is the amorphous character of the 
film which makes it so effectual in checking the 
progress of further oxidation, and this theory is 
supported by a diffraction analysis of the oxide 
films which form on brass and aluminium-brass. 
Normal brass, heated in air at temperatures below 
400 deg. C., is covered by a film of cuprous oxide ; 


and at higher temperatures a zinc-oxide film occurs. 
When, however, aluminium is added to brass, 
oxidation is checked and the surface of the alloy is 
found to be covered with an amorphous film, no 
evidence of crystalline aluminium oxide being 


is of interest to record, in this connection, that a 
number of alloys of magnesium have been examined 
for surface films, and that the latter have contained 
magnesium oxide in every instance, even when only 
small percentages of magnesium are present in the 
alloys. 

Another aspect of aluminium and its alloys which 
calls for continued investigation is the influence of 
temperature on the grain size of castings. Some 
time ago it was established that the effect of heating 
the molten metal to a high temperature, ¢.g., about 
800 deg. C., and subsequently pouring at a lower 
one, was to increase the grain size. It now appears 
that this effect may be associated with the impurities 
in the commercial metal. Thus, castings of 12 per 
cent. copper alloy made with aluminium of commer- 
cial quality have been found very sensitive, as 
regards grain size, to the maximum temperature of 
the melt. When, however, the alloy was prepared 
from electrolytic copper and aluminium of the 
highest available purity, the effect was not repeated, 
castings being invariably very coarse regardless of 
the temperature to which the molten metal was 
heated. One other effect of raising the maximum 
temperature of molten metal, which is under 
investigation, is that of increasing the degree of 
undercooling on solidification. It occurs markedly 
in the case of bismuth, and with this metal is not 
immediately eliminated by solidification. 

In the other main division of light alloys research, 
a systematic study is being made of the constitution 
of magnesium alloys, and the magnesium-silver 
series, containing up to 60 per cent. of silver, has 
been completely explored. Attention is now being 
given to the alloys of magnesium with cerium and 
calcium, since it has been found that these alloying 
materials are giving promising results in the develop- 
ment of very light-weight magnesium alloys suitable 
for use at moderately high temperatures. Magne- 
sium alloyed with 8 per cent. cadmium, 8 per cent. 
aluminium, and 2 per cent. silver, can be used, after 
forging and heat-treatment up to 150 deg. C., but 
is unsuitable for stressed components exposed 
to higher temperatures. Other alloying elements, 
including calcium and cerium as mentioned above, 
are consequently being tested and a comprehensive 
study of the metallurgy of magnesium is in active 
progress. Closely associated with this physical 
research is the more immediately applicable develop- 
ment of methods for working, into sheets and rods, 
magnesium and its alloys and other materials 
which break down under ordinary conditions of 
hot-working. Primarily for this purpose a small, 
slow-rolling experimental mill has been installed 
in the Metallurgy Department. It is capable of 
peripheral speeds as low as 2 ft. per minute, and is 
provided with rod and sheet rolls 8 in. diameter 
and 14 in. long. For experiments in pressing and 
extruding magnesium alloys, a new 120-ton press 
has also been erected and is producing some very 
accurate and satisfactory work. 

Oxides. Pure Metals. Iron and Steel.—In addi- 
tion to the studies of oxide films on solid metals 
and alloys, of which some account has been given 
above, the Metallurgy Department has lately 
been devoting attention to the characteristic 
properties of the oxide films which form on the 
surfaces of molten metals. An excellent substance 
for experiment along these lines is tin, and by 
way of preliminary attack on the general subject 
a fairly complete determination has been made of 
the effects of temperature and oxygen concen- 
tration on the rate of oxidation of molten tin, the 
metal being maintained at a constant temperature 
in an atmosphere of oxygen, and the initial pressure 
of the gas being varied in successive trials. The 
outcome of these tests is to show that, whilst at any 
particular temperature the rate of oxidation varies 
greatly from one sample of tin to another, there is a 
general effect of a rapid rise in the rate over the 
temperature range from 400 deg. C. to 600 deg. C. 
The conclusion has emerged that the rate of oxida- 
tion is controlled by some factor other than the pro- 
gressive increase in film thickness. The films on 
tin are of crystalline structure, and the suggestion 
has therefore been advanced that the orientation 
of these oxide crystals, inasmuch as they probably 
affect the permeability of the film to the passage 





detectable by electron-diffraction examination. It 





rate of film formation. The electron diffraction 
studies of the films on solid metals evidently bear 
closely on the proper understanding of molten 
metal films, and both aspects of the subject are 
under continued investigation. 

As distinct from the oxidation of metallic surfaces, 
the quantity and distribution of the combined 
oxygen throughout the bulk of a metal is known, 
more especially in the case of steel, to exert a 
profound influence on the properties of the material. 
Several laboratories are co-operating in an attack 
on this problem, the main task assigned to the 
Metallurgy Department at this stage being to evolve 
a satisfactory process for determining the oxide 
content of steel. Two methods of analysis have 
been employed. In one of them, a vacuum fusion 
process, the total oxide content of steel is deter- 
mined by heating a sample of the material in a 
high-frequency induction furnace, the interior 
of which can be almost perfectly evacuated. The 
sample is contained in a graphite crucible and the 
whole of the oxygen evolved by the molten metal 
is converted into oxides of carbon, which are pumped 
off and analysed. By the use of powdered graphite 
as a thermal insulator around the crucible, tempera- 
tures as high as 2,000 deg. C. can be attained, 
while at the more usual working temperature of 
1,550 deg. C. the removal of gas from the system 
can be continued to the stage at which less than 
0-1 ml. (N.T.P.) per hour is being evolved. The 
method has been rigorously tested by experiments 
on capsules of steel containing known weights of 
the various oxides and metals normally found in 
steels, the results being satisfactory so far as 
concerns the determination of total oxygen content. 

It is, however, also necessary to know the various 
forms in which the oxygen is combined, and for this 
purpose the Metallurgy Department has adopted a 
method in which the steel is dissolved in a dry 
solution of iodine in methyl alcohol with precautions 
against oxidation, a complete analysis of the residue, 
which in some instances weighs only a few milli- 
grammes, being carried out by microchemical 
examination. At present this method is found 
completely satisfactory only for steels within a 
limited range of composition. Especially in the 
case of steels containing a relatively high percentage 
of sulphur some modification of the straightforward 
procedure becomes necessary. Moreover, the tem- 
perature at which the reaction takes place has been 
found to affect the result, apparently as a consequence 
of oxidation of the hot solution at the end of the 
reaction. The calculated values for total oxygen 
content of steel are, on the whole, higher when 
determined by the iodine solution method than 
those obtained by fusion in a vacuum, Reasons 
for this disparity are accordingly being sought, 
and at the same time the modifications of the 
iodine method necessary to permit its application 
to the analysis of steels covering a wider range of 
composition are under investigation. On _ the 
subject of steel analysis, it is of interest to mention 
a modification of Miessner’s method of contact 
printing for phosphorus detection which has been 
developed at the Laboratory to enable prints to 
be made on gelatin paper, thus permitting sharper 
and more permanent records of phosphorus distri- 
bution to be obtained than is possible with the 
use of filter paper. 

As regards the solubility of hydrogen in pure 
iron, concordant results have been obtained showing 
that 100 grammes of iron can dissolve about 14 ml. 
(N.T.P.) of hydrogen. Unfortunately, this value 
must be regarded, at the moment, as only approxi- 
mate, since a small error is introduced by the vapour 
pressure of the molten iron which leads to a slight 
distillation and deposition of metal on the colder 
parts of the furnace when melting takes place in 
vacuo. To some, at present unknown, extent, 
hydrogen is absorbed by this deposited iron, and 
until the question has been more closely studied, 
the solubility value quoted above must be regarded 
as premature. The relates, of course, to 
molten iron, but is probably of the right order for 
the solid metal also; for it has been found that, 
when molten iron, saturated with hydrogen, is slowly 
cooled, no sudden evolution of gas occurs at solidifi- 
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The preparation of iron of exceptional purity for 
research purposes, itself involving research of 
considerable magnitude, has now reached some- 
thing like the production stage at the Laboratory. 
A supply of this metal, recently subjected to compre- 
hensive chemical and spectroscopic analysis for 
$1 elements, was found to contain impurities 
amounting to only 0-0113 per cent. Despite such a 
remarkably high degree of purity, however, marked 
differences in the behaviour of different samples 
have been observed at the alpha-gamma trans- 
formation. Similarly, specimens of high-purity 
iron exhibit differences in magnetic properties at 
room temperature. The reasons for these unex- 
pected disparities are at present under investigation, 
but it has not, so far, been possible to correlate 
any of them with the minute amounts of the specific 
impurities known to be present. 

The major object underlying the preparation of 
pure iron is that of enabling a comprehensive 
research to be made into the alloys of iron. In this 
direction, attention is being concentrated on alloys 
of iron and manganese, and work is now in progress 
to determine the constitution in the solid state of 
iron-manganese alloys rich in iron. Concurrently, 
X-ray analyses of manganese-rich alloys are in 
progress relating to material in the solid state. In 
connection with the investigation of the iron- 
carbon system, a new dilatometer for studying the 
volume changes occurring during the transformations 
in these alloys has been constructed and found 
satisfactory during tests in which the accurately- 
known expansion of a small platinum cylinder was 
measured. Difficulty is still being experienced, 
however, in finding a refractory material which is 
at once impervious to gases, and capable of resisting 
the attack of molten iron-carbon alloys. Experi- 
ments to meet these dual demands are in progress 
on refractory vessels consisting mainly of thoria, 
but for the less stringent requirement of gas-tight- 
ness at high temperatures, the most promising 
material appears to be recrystallised alumina. 
Recent studies of this ware have revealed that the 
most suitable firing temperature is influenced by the 
method of grinding the raw material. The whole 
procedure of manufacturing small refractory vessels 
can be carried out in the Metallurgy Department’s 
experimental plant, and it is found that, if the raw 
alumina is ground in one particular manner, excellent 
vessels can be obtained with the low firing tempera- 
tures of a gas-fired furnace in which an oxidising 
atmosphere is easily maintained. Not only crucibles, 
but also vessels of complicated shapes for laboratory 
experiments, are now being produced from pure 
alumina. After being fired at 1,800 deg. C., the 
material is white and translucent, and exhibits very 
satisfactory qualities as regards resistance to tem- 
perature and inertness towards chemical action. 

Materials for Use at High Temperatures. Corrosion. 
—The value of metallurgical research in the advance- 
ment of engineering is well exemplified by a number 
of investigations which are being conducted jointly 
by the Metallurgical and Engineering Departments 
of the Laboratory. Prominent among these is a 
comprehensive study of the properties of irons and 
steels at elevated temperatures and the consequent 
development of improved materials for use under 
such conditions in engineering equipment. From 
the metallurgical point of view, the structural and 
secular changes associated with exposure to elevated 
temperature, and the influence of alloying elements 
in modifying typical behaviour, and hence, under 
suitable control, in improving mechanical proper- 
ties, are naturally of great interest. A complete 
study has accordingly been made of the behaviour 
of wrought iron, ingot iron and carbonyl iron under 
various conditions of loading and temperature. 
The ingot iron was of Armco quality, and the 
carbonyl iron was a nearly pure metal. In order, 
therefore, to avoid complications due to oxygen 
penetration, the prolonged creep tests on these 
materials were conducted in vacuo. Periodic 
examination of the microstructure at successive 
stages during the tests and finally after fracture has 
revealed striking differences, especially in respect of 
the formation of internal cracks. As an extension 
of this work, the effect of deformation on the 
Structure of metals at high temperatures is now 
undergoing research, the materials under investiga- 
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tion being iron and an iron-carbon alloy, both of 
high purity. 

A comprehensive study of carbon and alloy steels 
for use at high temperatures, which is being made 
under the auspices of the British Electrical and 
Allied Industries Research Association jointly with 
the British Iron and Steel Federation, is yielding 
valuable results as regards the effects of molyb- 
denum. It is becoming apparent that the high- 
temperature properties, both of carbon and molyb- 
denum steels, depend to some extent on the mode 
of manufacture. Similarly, the manganese and 
silicon contents of carbon steels have been found 
influential. It has been found, for example, that 
in steels having low manganese and relatively high 
silicon content, graphitisation of the carbide occurs 
readily at temperatures as low as 550 deg. C. The 
effects of carbon on ferritic steels are accordingly 
now being pursued further with materials of higher 
manganese and lower silicon contents, the range of 
carbon extending from 0-4 per cent. to 1-2 per cent. 
These steels will be unlikely to graphitise under 
the present conditions of test, but it will be neces- 
sary to extend the test conditions to ensure that 
the phenomenon will not recur within the limits 
of practical engineering applications. In related 
investigations, the effect of carbon content is being 
studied for steels in the austenitic range, while the 
changes which occur in various types of cast iron 
as the result of annealing at 600 deg. and 650 deg. C. 
have been found to correspond with improved 
resistance to creep and growth. 

Among non-ferrous metals whose properties under 
high-temperature exposure have given particularly 
interesting results, is an alloy of copper containing 
nickel and silicon. This material undergoes age- 
hardening, and it has been possible to correlate the 
behaviour of this and other age-hardening alloys, 
and to advance a generalised theory as to the 
relation between the maximum hardness reached in 
ageing, the time occupied in the process, and the 
temperature to which the material has been sub- 
jected. Creep tests on this alloy respectively in the 
quenched, quenched and age-hardened, and fully- 
annealed states, were conducted at temperatures 
ranging from 350 deg. to 600 deg. C. They revealed 
that when the temperature is such that rapid ageing 
proceeds during the test, differences due to prior 
heat treatment are obscured, and that the life of 
a creep test specimen of the fully-annealed alloy 
can be considerably greater than that of a quenched 
and age-hardened specimen, so long as the stress 
remains moderate and the temperature is restricted 
to below about 400 deg. C. Conversely, the life 
under creep conditions of the merely quenched alloy 
is only slightly less than that of similar material 
which has been age-hardened in addition. In order 
to gain confirmatory data respecting the effect of 
age-hardening on creep properties, and to demon- 
strate the effect of sustained stress on age-hardening 
materials, a study is being made of the changes in 
microstructure of an _ age-hardening aluminium 
alloy. 

In engineering practice, materials which have to 
resist high temperatures are often subject to the 
corrosive action of flue gas or steam, and it is the 
common experience that deterioration under such 
conditions may proceed very rapidly. With a view 
to discovering the most resistant materials against 
corrosion, the Metallurgy Department has for some 
time been conducting experiments in which alloys 
of steel or iron are exposed, respectively, to high- 
pressure superheated steam and to flue gases. In 
connection with the first of these investigations, 
certain changes recently introduced into the 
experimental procedure have given significant 
results. The supply of distilled water, from which 
the steam is generated, is now being continuously 
treated to remove dissolved oxygen as far as 
practicable, and the oxygen content has been 
diminished to 0-028 ml. (N.T.P.) per litre of water. 
Further, the corrosion test specimens are now 
exposed continuously to superheated steam, in 
contrast to the first series of experiments in which 
the test was discontinued at night. The remark- 
able effect of these changes has been to reduce the 
rate of corrosion of steel to less than one-fifth of 
that previously measured. Two other factors 
which are now receiving attention are the tempera- 





ture of the steam in which specimens are exposed, 
and the effects of stress. The former is important 
with steel specimens, in view of the possible critical 
change point in the ferrous-oxide phase at about 
575 deg. C., while, to study the latter, new apparatus 
has been designed in which specimens may be 
subjected simultaneously to stress and corrosion by 
superheated, high-pressure steam. 

The other research on corrosion has lately been 
concerned with the respective scaling properties of 
ordinary cast iron, “ Silal,’”’ “* Niresist,” and a 
nickel-chromium iron, when exposed at 700 deg. C. 
in a humid stream of synthetic flue gas containing 
0-07 per cent. of sulphur dioxide. It is of interest 
to report that the proprietary and alloy irons are 
all better in this respect than ordinary cast iron, 
the order of merit of resistance to scaling being 
** Niresist,” “‘ Silal,”’ nickel-chromium-iron alloy, and 
lastly, ordinary iron. The tests reveal the decided 
superiority of ‘ Niresist ’’ as regards resistance to 
oxidation, although the scale which forms on this 
material tends to flake off on cooling, so that its 
protective action is thereby diminished. In the 
case of ‘‘ Silal,”’ on the contrary, the scale was very 
adherent and difficult to dislodge, the boundary 
between the scale and the parent metal being irregular 
and not very definite. The scale on ordinary iron 
cracks and flakes readily, but no such tendency 
could be observed with the nickel-chrome iron. It 
may be concluded, therefore, that the composition 
of the iron alloys influences not only the rate of 
scaling, but also the tendency of the scale to become 
detached. 

One further aspect of engineering materials for 
use at high temperatures is represented by the 
metallurgical research into the properties and 
behaviour of boiler plates. Tests of notched and 
drilled specimens kept under stress for five years 
at 300 deg. C. have been completed and show that 
cracking does not occur under such conditions in 
air. By the aid of a small autoclave in which 
specimens can be tested while immersed in corro- 
sive solutions, a series of prolonged tensile tests is 
now being made on steel, over a range of tempera- 
ture conditions, subjected to the action of caustic 
soda solution of various concentrations. It is hoped 
to determine how far the cracking of boiler plate is 
due to the combination of stress with a high concen- 
tration of caustic soda and to investigate the critical 
conditions responsible for intercrystalline failure in 
steel. So far the typical intercrystalline cracks 
due to the so-called caustic embrittlement, which 
are found in actual boiler failures, have not been 
reproduced in the metallurgical laboratory. Re- 
peated bending tests of boiler plate immersed in 
hot caustic solution, in progress in the Engineering 
Department, have also failed to show any general 
intercrystalline breakdown, and a similar result 
has now been obtained in prolonged stress tests on 
notched specimens of high-purity iron. The micro- 
scopic examination of boiler-plate material, whether 
fractured by repeated bending or under prolonged 
direct stress, has indicated, however, a tendency 
for fine cracks to follow the lines of non-metallic 
inclusions in the steel, and in the case of perforated 
strips of annealed boiler plate there is evidence that 
the non-metallic inclusions in the more highly 
stressed regions near the holes may be greatly 
enlarged, during a prolonged test, by the corrosive 
action of the alkaline solution in which the metal is 
immersed. 

Two other investigations in which metallurgical 
examination has had a direct bearing on the value 
of the results to engineers are concerned, respec- 
tively, with the effect of surface conditions on the 
fatigue properties of steel, and with the improve- 
ment of lifting gear. Under the former of these 
heads, it is noteworthy that the influence of an 
unmachined surface is not important as regards 
the fatigue strength of mild steel, but is very marked 
in the case of high-tensile forgings for which, in 
the “‘as forged” condition, the fatigue endurance 
may be less than that of unmachined mild steel. In 
the special case of spring plates subject to bending 
stresses, the experimental evidence suggests that 
water quenching from the tempering temperature 
gives an improvement in fatigue by introducing 
compressive latent stresses near the surfaces of the 
plates, thus reducing the tensile stresses, with 
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particular effect at the roots of surface irregularities, 
attained in service. Similarly, the practice of 
scragging springs has been found beneficial to fatigue 
resistance, again as the result of residual compression 
being introduced to the surfaces which are in tension 
during service. 

As regards the second of the above-mentioned 
investigations, recent metallurgical research has 
been directed towards the effects of spheroidisation 
of carbide on the impact properties of steel compo- 
nents of lifting gear. In this connection tests have 
been conducted, after various types of treatment, on 
a 0-15 per cent, carbon steel of the quality used 
for the manufacture of hooks. After this material 
had been heat-treated at 650 deg. C. for four hours 
and subsequently cooled freely in air, the early 
stages of spheroidisation were apparent and the 
notched-bar impact values were seriously below 
those measured before heat treatment. No improve- 
ment was obtained by hot-rolling or normalising 
the steel before heat treatment. On the contrary, 
the hot-rolled steel had its impact value reduced by 
nearly 60 per cent, by 72 hours’ heat treatment, 
while material normalised at 950 deg. C. yielded, 
after 72 hours’ heat treatment, notched-bar impact 
figures only 25 per cent. of those obtained before 
heat treatment. These results have an important 
practical bearing on the periodical annealing treat- 
ment recommended for wrought iron chains and 
other lifting gear. In the first place, lifting gear, 
including components of wrought-iron and steel, 
joined together and difficult to separate or dis- 
tinguish, may without special precautions in works 
practice be given a heat treatment which, if good 
for reducing service embrittlement of wrought- 
iron, is now shown to be detrimental to steel. In 
the second place, the Metallurgy Department has 
been collecting and analysing commercial wrought 
iron for a number of years, and has found that 
puddled wrought iron free from appreciable carbon 
content is, in fact, difficult to obtain, and that mild- 
steel scrap is often deliberately added during the 
manufacture of wrought iron. Hence the reduc- 
tion of impact which results from heat-treating 
0-15 per cent. carbon steel at 650 deg. C. may be 
expected to have some similar, if less serious, effect 
many irons nominally regarded as being of 
wrought quality. 

Dental Alloys. Miscellaneous Research. New 
Apparatus.—The Laboratory has for some time been 
making researches to determine the most suitable 
composition of the metallic alloys which are made 
into amalgams along with mercury and used for 
dental fillings. Particular regard has been paid 
to the important feature of the volume changes 
occurring in the amalgam while it is setting. In 
this connection a feature of general interest to 
metallurgists has been brought to light during a 
study of dental alloys composed of silver, tin, 
and copper. It appears that the behaviour of this 
amalgam is very critically governed by the tin 
content when the latter amounts to about 26 per 
cent. As the tin content is reduced below 25 per 
cent., the dilatation increases rapidly, while con- 
traction occurs when more than 27 per cent. of tin 
is present. From this and the remaining results 
of the research it is concluded that dental alloys 
which are required to give a setting expansion within 
narrow limits must be equally closely controlled as 
regards their composition, One such alloy, having 
highly satisfactory properties, would contain 26 + 
0-3 per cent. of tin, 5 per cent. of copper, and 
69 per cent, of silver. In this formula, zine may 
without detriment replace silver to a maximum 
extent of 1:5 per cent., but beryllium, a suggested 
ingredient, has been found unsatisfactory as an 
addition to silver-tin ental alloys. 

The miscellaneous metallurgical work carried out 
during the past year reveals a number of features 
of general interest, notably an increase in the 
number of corrosion tests made on behalf of outside 
bodies, and an extension of the use of X-ray, 
spectroscopical and micro-chemical methods of 
analysis. Thus, samples of coal ash and dust have 
been examined spectrographically for the presence 
of germanium and other rare elements, while the 
proportions of ferric, ferrous and metallic iron, 
present in coal ash, have been determined micro- 
chemically, Among the corrosion problems investi- 
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gated is one concerning the effect of crude oil 
containing hydrogen sulphide in solution, which 
was found to have caused the temporary embrittle- 
ment of stainless-steel wire under stress. In a 
somewhat related case, arising out of the difficulty 
experienced in welding material which had been 
used in hydrogenation plant, certain samples of 
chromium-molybdenum steel tubing were examined 
on behalf of the Fuel Research Board. No evidence 
of deterioration due to the penetration of hydrogen 
into the metal could be detected, but a thin layer of 
sulphide scale was found in the bore of the tubing, 
formed during its service in the hydrogenation 
plant, and this led to brittle and porous welds. A 
widely-different branch of metallurgical research is 
exemplified by an examination of the standard tests 
for chemical-resistant glass, proposed by the 
British Standards Institution, in which the Labora- 
tory, along with a number of technical bodies 
throughout the country, is at present taking part. 
The tests involve measurements of the loss of weight 
and of the alkali liberated when the glass in 
powdered form is boiled in water. Considerable 
discrepancy is being found between the results 
obtained in different laboratories, apparently 





| associated with the mode of preparing samples, and 
|} attention is being concentrated for the time being 
}on the practical procedure necessary to achieve 
consistent results. 

Mention may be made, in conclusion, of two new 
items of metallurgical research equipment which 
have been designed and constructed at the Labora- 
tory in order to improve the accuracy with which 
thermal curves may be determined, especially in 
the case of materials where the arrests are so small 
and diffuse that only the most rigorous control of 
furnace temperature suffices for their identification. 
One of these pieces of apparatus raises or lowers 
the temperature of an experimental furnace in a 
uniform manner. It incorporates for this purpose 
a moving potential divider, the source of a uni- 
formly varying electro-motive force which 
opposed to the electromotive force originating from 
a temperature-controlling thermo-couple situated in 
the furnace. The resulting small current deflects 
a mirror galvanometer, which actuates a photo-cell, 
and the latter in turn appropriately varies the 
heating current supply through the intermediate 
operation of a thyratron and a motor-driven 
rheostat. The second instrument referred to, which 
also makes use of a photo-cell, is an automatic, 
mechanically-operated potentiometer for use in 
conjunction with the plotting chronograph. The 
details of this apparatus are likely to prove of 
interest to metallurgical research workers, and full 
descriptions have accordingly been published in the 
Journal of Scientific Instruments, vol. xii, pp. 285 
and 348 (1935). 
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Industrial Electronics. By F. H. GuLLiKsEeN and E. H. 
VeppEeR. New York: John Wiley and Sons, Incor 
porated. London: Chapman and Hall Ltd. [Price 
17s. 6d. net.) 
ELECTRON tubes now exist in such variety and 
have such wide uses that a comprehensive summary 
of information on the subject is much needed. 
Messrs. Gulliksen and Vedder's book is not a 
treatise, but it will give those in search of informa- 
tion a start. Deeper treatment must be sought 
elsewhere, but the student will know what to look 
for after consulting the present book. 

The arrangement of the book is commendable. 
There are four parts, of which the first deals with 
electronic tubes, the second with fundamental 
electronic circuits, the third with electronic instru- 
ments and control, and the fourth with electronic 
regulators. The first two parts are really introduc- 
| tory, for together they occupy but 62 pages. Under 
electronic tubes fall the three main groups: photo- 
electric, high-vacuum and gas-filled. The electronic- 
circuits section comprises chapters on high-vacuum 
amplifiers, grid-controlled gaseous tubes, and ignition 
circuits, 

The practical part dealing with applications is 
| particularly good in the thoroughness of its range. 
| Light-sensitive control devices are now widely used 
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as relays, operating devices for lifts, lighting, doors, 
louvres, and for sorting, grading and matching. Ags 
indicating and recording devices, mention may be 
made of the applications to photometry and smoke 
recording. A few chapter headings must, suffice 
to convey an idea of the ground covered, as, for 
instance, rectification and frequency conversion, 
control of resistance welders,, theatre-lighting, con- 
trol, voltage, speed and temperature regulators, 
This part of the book is somewhat marred by the 
numerous photographs, though these certainly give 
some idea of the appearance of the apparatus. 

The subject is one of growing importance, since 
new applications are continually being found for 
electronic tubes for control and regulation purposes, 
Not only in all branches of engineering, but in many 
departments of everyday life, a use seems to be 
found for these devices. As a summary of such 
applications, the book can be thoroughly recom- 
mended. The reasons why electronic tubes are so 
widely used in industry are not far to seek. The 
photo-electric cell is actuated by light which has 
no inertia ; its speed of response is high ; it is not 
subject to mechanical wear; and it can perform 
many functions which would otherwise be either 
impossible or quite impracticable. The authors 
have certainly appreciated a subject of rapidly. 
increasing importance. 
Diesel Engines. By J. W. ANDERSON. 


McGraw Hill Publishing Company, Limited. 
30s. net.} 


London 


[Price 


Tue author of this work on Diesel engines claims 
that “the pattern of this book is quite different 
from that usually employed., This has been adopted 
in an attempt to present the material in logical, 
readable form, which would be. interesting and 
useful to the user, operator, student and general 
reader, as well as to those in the Diesel industry.” 
We do not, however, find the book markedly different 
from most books, but it does give a readable and 
comprehensive account of the Diesel “art” in 
America to-day. All the various types—auto- 
mobile, aero, marine, locomotive, stationary and 
semi-portable, are dealt with generally, and then the 
special problems common to all, such as fuel injec- 
tion, lubrication, and cooling, are treated in detail 
separately. The width of view so obtained is most 
useful to the advanced student ;, it is interesting to 
examine how the various types are similar in some 
respects and different in others. For example, 
charts are plotted showing piston speeds and 
revolutions per minute for various strokes, and it is 
seen that in the automobile class the piston speed is 
about 1,700 ft. per minute, whereas in, the marine 
group, 1,000 ft. per minute is normal. The book is 
full of good material ; 500 pages and 280 illustra- 
tions, excellently produced, are devoted to the twenty 
years’ experience of the author, supplemented by 
the comments of expert friends. 


By R. H. 
[Price 


The Development of the Parsons Steam Turbine. 
Parsons. London: Constable and Company. 
42s. net.) 

In 1911, the late Sir Alexander Richardson’s account 

of the history of the Parsons steam turbine up 

till that date was published and dealt with both the 
land turbine and the marine ; his book was entitled 

The Evolution of the Parsons Steam Turbine. Since 

then great developments have taken place and it 

is fitting that they should be placed on record. 

This has now been done in The Development of the 

Parsons Steam Turbine, by R. H. Parsons, which 

deals most effectually with the progress on land. 

It not only covers the progress made since 1911, 

but also gives a good deal of early history which is, 

necessarily, to a large extent the same as in the 
earlier work, though now extended to a considerable 
degree. Most interesting particulars are also given 

of the electrical part, presented in these pages 18 

collected form for probably the first time. 

The difficulties which had to be faced at the elec- 
trical end in the early days were even greater than 
those at the steam end. In 1884, when the first 
turbo-dynamo was constructed, little was known 
about electrical machinery and still less had been 
written. The theory of the magnetic circuit was 
not developed until 1886, when J. and E, Hopkinson 
read their paper before the Royal Society. 
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Norr.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
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the London Metal Exchange for “fine foreign” and “standard” metal, respectively. 
for lead are for English metal, while those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 
plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 
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The prices shown 
Middlesbrough prices are plotted 
The prices given in the case of steel 
The pig-iron 
The price of quick-silver is per 


bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per standard box, but in 


all other cases the prices are per ton. 


Each vertical line in the diagram represents a market day, and the 


horizontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which they represent 


ls. each. 








Thus, at that time, the design of a dynamo of 
some 10 electrical horse-power, to run at the unpre- 
cedented speed of 18,000 r.p.m., was a very difficult 
problem, largely solved from an examination of a 
Siemens dynamo, intended for about 1,200 r.p.m. 
Proceeding by simple “rule of three,” in which 
Parsons was a great believer, the new turbo-dynamo 
was designed, taking into account the enormous 
difference of speed and the effect of centrifugal 
force. When the constants of this dynamo were 
examined some 24 years later, the electrical quan- 
tities were found to agree closely with those which 
would then have been adopted, showing how 
remarkable the feat had been, since in 1884 little was 
known about magnetic densities and still less about 
hysteresis and eddy currents. 

After Parsons’ temporary loss of his patents in 
1889 for the parallel-flow turbine, a radial type was 
adopted and the various struggles with this type are 








well described by the author, although in some places 
slight inaccuracies appear, due, probably, to there 
being now no one left at the Heaton Works who was 
there through those early days. More advantage 
might have been taken of the knowledge of the 
remaining early pioneers, now all retired from active 
work, of which there are probably only some three 
left. 

It was really in 1894, when the parallel-flow 
patents were recovered, that great progress began, 
and the steady development of the Parsons turbine, 
from the 350-kW of 1894, to the Dunston 50,000-kW 
turbines, is very well described, Even since 
1900 the heat consumption has been much more 
than halved. Similar results have been obtained 
at sea where, especially in the case of large liners, 
during the last 14 years the fuel-oil consumption, 
the space occupied by the machinery and boilers, 
and the weight have all been halved. The many 
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detailed improvements are well described, but it 
may be mentioned that the blade shape devised by 
Sir Charles Parsons in 1896 has been adhered to 
throughout, in spite of many experimental investi- 
gations, until relatively recently, when, with higher 
velocity ratios, a slight alteration has been made. 
This is a remarkable tribute to Sir Charles’ foresight, 
as in 1896 nothing was known about aerofoil 
shapes, &c, 

The steam turbine is generally regarded as a 
means of driving electrical machinery and pro- 
pelling ships, and few realise to how many other 
uses it can be put. The latter third of Mr. Parsons’ 
book is largely devoted to this aspect, and for the 
first time a full description is given of the applica- 
tions of the steam turbine to fans, pumps, air 
compressors, and other machinery ; a turbine has 
even been used for driving a rolling mill. Among 
other things, the parallel-flow compressor first made 
is discussed in detail. This machine proved quite 
satisfactory for moderate compressions but had a 
low efficiency with the blading then adopted. It 
was therefore abandoned for the much more compli- 
cated centrifugal compressor. With modern know- 
ledge of aerofoil shapes, it is probable that this 
type of compressor, which has many advantages, 
may again come to the front. Unipolar dynamos 
are also dealt with, but no mention is made of one 
made in 1889 by which a }-in. iron bar was welded 
by continuous current. There was also an earlier 
one, about 1887, of which there is now no known 
record. 

The book is well got up and the illustrations 
excellent and it is in every way worthy of the subject, 
It is to be hoped that it will be followed by a further 
volume dealing with the marine turbine, which has 
no less claim to romance than the land turbine. 











Hinfiihrung in die Technische Strimungslehre. By 
Dr.-Inc. Bruno Eox. Berlin: Julius Springer. 
(Price (in England), 4-95 marks.]} 

As the outcome of the substantial volume of new 

knowledge that has been accumulated during the 

past twenty years by research on fluid motion, it is 
now possible to give the elements of that subject 

a far more rational and comprehensive presentation 

than was previously available for technical students. 

Much of the new knowledge, of course, is of general 

scientific interest, and increasing familiarity with 

it has extended the scope of its potential applica- 
tions, in many cases far beyond the intentions or 
expectations of the original investigators. It is 
important, consequently, that engineers, no less than 

students of aeronautics or physics, should have a 

general survey of the whole field of fluid mechanics, 

in the preliminary stage deliberately simplified to 
attract immediate attention and stimulate further 
interest. 

Largely with this object in view, Dr. Eck has 
compiled a well-illustrated little book covering, and 
somewhat amplifying, the course in aerodynamics 
and hydrodynamics at the Technical Institute at 
Cologne, where he is a lecturer. His introductory 
remarks on compressibility, static pressure and its 
precise practical measurement lead to a consideration 
of inviscid fluid motion in which the analytical 
basis of the more important classical theorems is 
explained with the very minimum of mathematical 
difficulty. The physical nature of vorticity and the 
essential part which it plays in fluid resistance are 
illustrated by excellent flow-pattern photographis, 
the same convincing form of exposition being 
employed in connection with pipe bends and typical 
geometrical shapes. The influence of_ surface 
friction in relation to hydtaulic flow in pipes ‘and 
aerodynamic resistance generally is discussed at 
length, while a subsequent most suggestive and 
practical chapter deals with the application and 
relative utility of methods of reducing form drag. 
Finally, some account is given of the underlying 
theory and mode of employing instruments for the 
measurement of fluid velocity. 

The author’s treatment of aerofoils, com. 
prising a simple review of aerofoil theory and 
characteristics, is typical of the whole book which 
evidently aims at, and succeeds in, covering a wide 
range of applied fluid dynamics by the presentation 
of well-established facts to the exclusion of all save 
essential introductory matter. As an adjunct to a 
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course of study in engineering or physics, the book | 
has clarity and brevity to commend it, while the 
mature engineer will find it—within the limitations of 
the German language—a serviceable means of revis- 
ing his ideas of hydrodynamics along acceptable 
modern lines. 
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Their Uses and Testing. 


Road Aggregates 
‘ Edward Arnold 


Kyieut. London : 
[Price 21s. net.) 


By Dr. B. H. 
and Company 


Tuts is a specialist work confined to the testing 
and uses of road aggregates, with notes on kerbs, 


channels, and setts. The author's experience as a| 


member of the British Standards Institution Com- 
mittee (tests for aggregates, sands, and fillers) and 
in other technical work has well qualified him 
for the task. Dr. Knight rightly submits that the 
only scientific classification of road-stones is one 
based on their mineralogical composition, structure, 
and mode of origin of the rocks in question on the 
usually accepted principles of petrology. The effect 
of the present classification, as he points out, is to 
group in the same class rocks of widely differing 
origin and structure, as is seen, for example, in the 
granite group, where granite, gneiss, aplite and 
pegmatite all appear under the trade name of 
granite, although there are great differences between 
these four rock types. He therefore gives tables 
showing the present classification of road-making 
stones as given in the British Standard Specifica- 
tion and his own suggested classification in which 
classification is by petrological characters, and then 
discusses the main characteristics of the rock types. 
His descriptions of the dangerous types of argilla- 
ceous and oolitic limestones are of special value. 

The ordinary physical tests for abrasion, attrition, 
impact and crushing are described and criticised, 
and also the test for absorption of water. The 
significance of these tests is in considering the choice 
of a road-stone for a particular purpose. The 
cementation test is given, since this test is of some 
value in choosing stone for water-bound macadam 
roads where the traflic is light. In addition to the 
more commonly used tests, additional physical tests 
are given, and examination with hand lens, exami- 
nation of the aggregate for classification, determina- 
tion of adhesive properties of aggregate with binders 
to be used and determination of volume weight or 
bulk density, and of voids in fine materials, are all 
discussed. In his treatment of the subject the 
author has linked up the practical problem of the 
quality to be required of road aggregates with the 
results obtained in the laboratory. He discusses 
the wearing surfaces and petrological features 
affecting the rate of wear of granite, sandstone and 
limestone kerbs, channels and setts, and gives the 
qualities necessary in the aggregate for pre-cast 
concrete kerbs. 

In the later part of the volume there is a great 
deal of information on the testing and requirements 
of slag and clinker, the physical properties of sands, 
gravels and fillers, the sieving, grading and selection 
of aggregates, and the method of separating grains 
of different size by elutriation to obtain knowledge 
of the particles of the filler. A feature of this work 
is the critical survey of our present methods and 
constructive suggestions as to future lines of inquiry. 
Dr. Knight has given us a very careful review of our 
present knowledge of road-making materials and 
methods of testing ; his lists of acknowledgments 
alone show how extensive his research has been. 
The book is Vol. III of the Roadmakers Library. 








THE 230-TON TWIN-SCREW MOTOR 
YACHT ‘* AMAZONE.”’ 


Tu British shipbuilde. has always enjoyed a well- 
merited reputation for his power-driven yachts, and 
in recording the completion of the twin-screw motor 
yacht Amazone, designed and built by Messrs. John I. 

ornycroft and Company, Limited, Smith-square, 
London, 8.W.1, for Commandant L, Hemeleers-Shenley, 
it will be evident that the old skill still obtains. The 
vessel, as will be evident from the accompanying 
illustration, possesses those eminently desirable charac- 
teristics for a yacht of ample deck room secured with- 
out sacrifice of accommodation and a well-balanced 
silhouette suggesting the speed and seaworthiness of 
the design. The public rooms are grouped together in 
a deck house set back from the bulwarks, so that there 


te 
Te: 





—— 


these bulwarks are teak panelled. On the boat deck 
above is a wheelhouse forward of the funnel, and 
protected by solid bulwarks of a special aluminium 
alloy, and aft of the funnel is an unbroken stretch of 
deck not unduly encroached upon even when the boats 
are swung inboard, and fenced by open rails. The 
length of the vessel overall is 127 ft. 7 in., the moulded 
breadth 21 ft., and the draught about 9 ft.3 in. The 
tonnage, on yacht measurement, is about 230, and the 
contract speed, exceeded on the trials, is 13 knots. 
Built to Lloyds 100 A.1 yacht class rules, the scantlings 
are in some places in excess of these requirements, and 
it should be noted that all shell plating, floors, deck- 
houses, bulwarks, deck beams, stem, &c., are galvanised. 
Externally, all plating is flush, and there are none of 
the mouldings or projections considered decorative by 
the taste of earlier times. The hull form follows, in 
general, the lines adopted by the builders for previous 
yachts, but was slightly modified, in view of the 
relatively high speed of the vessel for her waterline 
length, after careful model trials in the firm’s tank at 
Bem bridge. 

Dealing with the accommodation first, the dining 
room occupies the forward part of the deck house, and 
is reached from a vestibule containing the staircase to 
the forward below-deck accommodation and com- 
municating with the living room at the after end of the 
house by a passage on the starboard side. Between 
the dining and living rooms come, respectively, a 
pantry, galley, engine casing and owner’s study. The 
latter opens off the passage and may be converted into 
a stateroom if desired. The living room is exceptionally 
spacious for a yacht of this size, and has large doors 
opening directly on to the aft deck. A staircase in it 
leads to the owner’s stateroom immediately aft of the 
engine-room bulkhead. This extends for the full 
width of the vessel and has a private bathroom. 
On this deck are four other staterooms and another 
bathroom. Forward of the engine room are two more 
staterooms and a bathroom, and then the accommoda- 
tion for the officers and crew, the latter having a hot 
and cold shower bath. A large number of the bulk- 
heads have been provided with sound-proof insulation, 
and a “ Pyrene” CO, fire-extinguishing plant has been 
installed with jets in a number of places. It is operated 
from the wheel house, in which an electric alarm bell 
is situated. Hand fire-extinguishing plant is also 
provided. The decorations have been designed by the 
owner in conjunction with Messrs. Lenygon and Morant, 
Limited, 31, Old Burlington-street, London, W.1. 

The twin-screw propelling machinery consists of two 
vertical single-acting four-stroke cycle ignition-com- 
pression engines, each developing 310 brake horse- 
power at 500 r.p.m., and constructed by Messrs. 
Maschinenfabrik Augsberg-Nurnberg A.G., at their 
German works under Lloyds special survey. Each 
engine has 8 cylinders, 220 mm. bore by 330 mm. stroke. 
The fuel-injection system is of the airless type, 
and has direct-driven pumps, each engine having also 
direct-driven cooling-water and bilge pumps, also duplex 
lubricating-oil and fuel-supply pumps. The port 
engine is fitted with a direct-driven starting-air com- 
pressor. Michell-type thrust blocks are fitted. The 
port engine also drives, by means of a Morse chain, 
with a free-wheel device for engine reversal, a con- 
tinuous-current shunt-wound generator having an 
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when running at any speed between 750 r.p.m. and 
1,095 r.p.m. This generator is used for battery- 
charging purposes, and has an Isenthal automatic 
voltage regulator. The battery consists of 96 “ Nife ” 
nickel-cadmium alkaline cells, and has a capacity of 
200 ampere-hours with an average discharge pressure 
of 110 volts at the 10-hour rate. The main electric 
supply is, however, derived from an engine-driven 
generating set driven by a three-cylinder four-stroke 
cycle compression-ignition Gardner engine developing 
28} brake horse-power at 1,000 r.p.m. and direct 
coupled to a Mawdsley shunt compound-wound 
dynamo having an output of 12 kW at 110/180 volts 
direct current. On the same bedplate is mounted 
a Reavell two-stage water-jacketed auxiliary air 
compressor driven through a clutch from the generator 
shaft. The compressor has a working pressure of 30 
atmospheres and a delivery capacity of 14} cub. ft. 
of free air per minute at 1,000 r.p.m. 

Most of the other auxiliaries are motor driven. The 
fuel-oil transfer pump is of thé Stothert and Pitt vertical 
rotary displacement type, and is driven by a 1}-brake 
horse-power motor at 950 r.p.m. The output is five 
tons per hour against a maximum pressure of 30 |b. 
per square inch. For emergencies a plunger-type hand- 
operated transfer pump is provided. The fuel tank 
capacity gives a cruising radius of 4,000 miles, For 
general-service duties, such as emptying bilges, washing 
decks, fire service, &c., a Weir 4 in. by 4} in. two-throw 
vertical double-acting pump is fitted. This has a 
capacity of 18} tons per hour against a head of 50 ft. 
when running at 97 r.p.m. It is driven, through worm 
reduction gearing, by a 2}-brake horse-power motor 
running at 900 r.p.m. to 1,600 r.p.m. This pump is 
also used as a standby cooling-water pump for the 
main engines. The ventilation of the owner’s state- 
room and the engine room is effected by “ Sirocco” 
centrifugal cased fans directly driven by Mawdsley 
shunt-wound motors running at 900 r.p.m. This 
arrangement provides 7} changes of air per hour in 
each case, There is, of course, a natural ventilation 
system throughout the ship. For heating and supply- 
ing hot water to the accommodation, an Ideal Britannia 
boiler is provided. This is situated in the engine 
room, and is oil-fired. Electric ignition and thermo- 
static controls are incorporated, and the hot-water 
and fresh-water pumps are electrically driven. The 
fresh-water tanks have a capacity of 18 tons. There 
is also an electrically-operated compressor for refrigera- 
tion and cold store having a gross capacity of about 
87 cub. ft. Three Kelvinator electrically-operated 
refrigerating cabinets enable food to be kept in good 
condition in hot weather for owner, officers and crew. 
The galley range is coal-fired. 

The deck equipment comprises windlass, steering 
gear, emergency hand steering gear aft, and warping 
capstan. These were supplied by Messrs. Thomas 
Reid and (Paisley), Limited, Thread-street, 
Paisley, and, with the exception of the emergency ge", 
are all electrically driven. There are three double- 
skin mahogany boats fitted with “ Onazote ’’ buoyancy 
material and built by Messrs. Thornyeroft. These are 
a 20-ft. motor launch, a 17-ft, motor lifeboat with sails, 
and a 12-ft. centre-board sailing dinghy. The super- 
vising naval architect during construction was 
Mr. R. Henderson, M.Inst.N.A., Havelock-chambers, 
Southampton. 
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THE SIEMENS SYSTEM OF 
STABILISING SHIPS. 


Ever since the introduction of iron and steel into 
shipbuilding gave greater freedom in construction than 
was possible with timber, the naval architect has been 
concerned with the problem of minimising the move- 
ment of vessels caused by wave motion. Of the three 
main methods of approach to this problem, one, 
namely, that of allowing freedom of movement of the 
hull round suspended accommodation, has slipped into 
the background since the historic experiment of the 
Bessemer pivoted saloon, which was described in 
ENGINEERING, vol. xix, page 227 (1875). The other 
two methods, that is, mechanical stabilising by the 
gyroscope and hydraulic stabilising by balance tanks, 
are both still practised, as our columns bear witness ; 
some account, for instance, was given in ENGINEERING, 
vol. exxxv, page 507 (1933), of a gyroscopic stabiliser, 
and in vol. exxxvii, page 502 (1934), of the Flamm 
hydraulic system of stabilising. We now propose to 
deal briefly with the Siemens electro-hydraulic system 
recently developed by Messrs. Siemens Apparate und 
Maschinen, G.m.b.H., Berlin-Marienfelde. 

The principle of the Siemens system will be readily 
understood from the diagrammatic cross-sectional view 
of Fig. 1 above. On each side of the vessel and 
next to the skin is a closed tank, a and 6 respectively, 
containing either fresh water or oil, and inter-connected 
across the bottom of the vessel by a passage c. Air 
under pressure is introduced into one or other of the 
tanks above the stabilising liquid in a manner depending 
upon the rolling motion, a part of the liquid being 
thus transferred from side to side of the vessel, 
The tanks are coupled together at the top by a 





pipe d, which pipe has one direct connection ¢ 
furnished with an isolating valve k, and an indirect 
connection f and g interrupted by the rotary valve 
h and the blower i. As shown in Fig. 1, which is 
a view looking forward, the ship is starting to 
roll in a clockwise direction, that is, the port side is 
rising. Air is being delivered to the starboard tank 6} 
through the pipe g, and is being withdrawn from the 
port tank a by way of the blower suction pipe f. 
Although the liquid level in both tanks is the same 
relative to the water level outside the ship, there is 
clearly more water in tank a than in tank 8, as is seen 
by reference to the dotted line X, X, which is that of 
the liquid level when the ship is on an even keel. The 
tendency of the port side to rise is therefore being 
checked ; in other words, the rolling movement is 
being damped. When the starboard side starts to rise, 
the direction of the air flow is reversed by the rotary 
valve and the damping effect is applied to the star- 
board tank. This effect is not due merely to static 
balancing, but is contributed to by the dynamic 
moments of the constantly shifting mass of liquid. 
The mechanism by which the air is controlled may 
now be described. The valve k, in the direct connection 
pipe e, is controlled by a pair of hydraulic cylinders 
l and m, as is also the rotary valve h, the actuating 
cylinder for which is shown at w. The oil supply to 
the three cylinders is controlled by the piston valve ¢, 
which is actuated electromagnetically by the solenoids 
rand s. The oil circuit is maintained by the rotary 
pump u, which draws from the tank v, the exhaust oil, 
of course, returning to the tank, It will be noticed 
that the delivery pipe of the blower contains a butterfly 
valve g. This is actuated, through a parallel-motion 
system, by the solenoid p, a spring-loaded governing 











Fig. 2. 


, device being provided at o, The current-supply 
control gear to all the solenoids is indicated at nm. 
The actual construction of this gear is shown in Fig. 3. 
To the left is a small gyroscope in gimbal mountings 
and rotating at a speed of 20,000 r.p.m. The gyroscope 
is mounted with its spindle vertical and thus acts as 
a plumb-bob from which the degree of rolling inclination 
is determined. Electrical contacts on the gyroscope 
casing and on the other part of the mechanism are 
made whenever the ship rolls, The current connections 
thus made excite one or other of two relays, which 
control the current supply to a small motor, This 
motor rotates in one direction or the other according 
to the direction in which the ship is rolling at the 
moment; the current supply is, of course, broken as 
the ship passes through the neutral or even-keel 
position. 

The motor drives, through reduction gear, the two 
rotary phase regulators seen to the right of the gyro- 
scope in Fig. 3, These consist essentially of a spiral 
spring, one end of which is attached to the shaft and 
the other to the regulator casing, the spring in one 
regulator being “ right-hand ”’ and that in the other 
being “‘left-hand.”’ Rotary motion of the shaft thus 
coils up one spring and uncoils the other, and the 
resultant torque on the casing concerned causes its 
partial rotation, or rather oscillation as the period of 
movement is only short, Lugs on opposite sides of 
the regulator casings are attached to piston rods of 
vertical oil-filled cylinders, which are cross-connected 
by a pipe. These cylinders act as dashpots to the 
oscillating regulators and the communicating pipe is 
provided with a cock, which is controllable in each 
ease by one of the two milled knobs seen on the front 
of the cabinet. The function of the phase regulators is 
that of varying the control to suit the characteristics 
of the roll of the ship. They are provided with contacts 
which actuate relays controlling the current supply 
to the solenoids previously referred to. The large 
switches on the cabinet provide for automatic or hand 
control at will, complete charging of either tank, &c, 
The knob at the left corrects the gear for permanent 
heel, and has a graduated scale above it. The rolling 
angle is read off on the graduated quadrant seen near 
the gyroscope. 

The operation of the whole apparatus may perhaps 
be clearer by further reference to Fig. 1. In this the 
solenoid r has pulled over the piston valve ¢ to the 
left, admitting oil from the pump wu to the cylinders m 
and w. The piston rod of m holds the valve k in the 
closed position, so that there is no direct communication 
between the tanks, while b is being subjected to pressure 
and a vacuum is being created in a. When the control 
mechanism is reversed under the effect of the roll of 
the ship and the stationary gyroscope, the oil flow 
valve is moved to the right by the solenoid s, and the 
piston in cylinder | takes up the duty of locking the 
valve k. During the change-over, however, this valve 
has been momentarily free, with the result that the 
air pressure in the two tanks is equalised, The piston 
in the cylinder w moves over simultaneously with that 
of l, and the rotary valve is turned through an angle 
of 90 degrees, thus bringing the delivery side of the 
blower in communication with tank a and the suction 
side in communication with tank 6. It should be 
mentioned here that the rotary valve has a second 
ring of ports, not shown in the illustration, which 
come into line with the suction and delivery pipes of 
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the blower when the valve is partially rotated, the | were most suitable for use in the checkers of open-hearth | sintered, and the raising of the mean temperature of 


ports in communication with the tank pipes being 


then closed. This movement short-circuits the blower 


and is initiated should the transfer of the fluid from 
one tank to the other have become excessive for any 
reason or should the current supply to the automatic 
control gear be interrupted. The fluid level in either 
tank is indicated electrically in the engine room, on 
the navigating bridge and elsewhere as required, 
limit switches on the indicators causing the rotary 
valve to turn to the neutral position in the circum- 
stances just mentioned. The air supply is prevented 
from undergoing change of volume » to rise in 
mpunees by a cooling apparatus. 

© function of the butterfly valve q in the blower 
discharge is to regulate the volume of the air delivery 
to either tank in proportion to the degree of roll, 
that is, its angle ond frequency. In the photograph of 
the governor gear reproduced in Fig. 2, there is seen a 
segmental pendulum, This, by means of contacts, 
actuates ys and resistances, which influence the 
degree of excitation of the solenoid seen to the left. 
The actuating rod to the throttle valve lever is thus 
held by the solenoid in a position suitable to the degree 
of re ll. 

The devices seen to the right of the illustration 
are a spring-loaded air-cushioned dashpot and a 
hydraulic intensifier. When the vessel commences to 
roll, the throttle valve opens slowly and continues to 
open as the rolling angle becomes longer. The damping 
out of the roll by the fluid movement causes automatic 


decrease in the excitation of the solenoid and the valve | 
In the above} 


closes to an appropriate position. 
description we have not attempted to do more than 
outline the principles of the apparatus; a detailed 
discussion would require greater space than is avail- 
able. We conclude by acknowledging our indebted- 
ness to Messrs. Siemens for the drawing and photo- 
graphs we have reproduced. 








THE CERAMIC SOCIETY. 


Tue Refractory Materials and Building Materials 
Sections of the Ceramic Society held meetings in 


connection with the Clay Convention in London, | 
The respective chairmen of the Sections | 
presided, viz., Mr. C. R. F Threlfall, M.A., M.C., and | 


on June 22. 


Mr. H. Wragg, M.P., the latter being the recently 
elected President of the Society in succession to 
Mr. Threlfall. 

Papers presented to the Refractory Materials Section 
included one entitled “ Barium Aluminium Silicates as 
Refractories and their Use for Different Technical 
Purposes.” This was by Dr. Felix Singer, and stated 
that barium-anorthite occurred in Sweden as a natural 
mineral (celsian). This had a composition represented 
by the formula BaO-Al,0,-2Si0,, and investigation had 
revealed that artificial products of similar composition 
were highly refractory. Unfortunately, the clay 
substances and barium compounds required were 
rarely pure enough, and even small proportions of 
impurities greatly reduced the refractoriness of the 
product, the presence of free silica in the clay having 
a like bad effect. 

Theoretically, barium-anorthite could be made by 
heating a mixture of 43-3 per cent. pure barium 
carbonate and 56-7 per cent. clay-substance until 
complete reaction resulted. Apart from the question 
of impurities in available material, barium carbonate 
was poisonous, and attempts had been made to utilise 
the non-poisonous barium sulphate instead. Tests 
showed, that, from the compositions mentioned, bricks 
of very great resistance could be made when the 
used grog and then the shaped pieces were heated long 
enough to produce at least a glassy substance and 
barium-anorthite, with or without certain subsidiary 
products. The firing must be so regulated that spinels 
could not be formed. The subsidiary products might 
include sillimanite, mullite, or mixed crystals of either 
of these with barium silicates or barium aluminium 
silicates. Barium-anorthite bricks had provided 
excellent 
furnaces and crucibles, being highly resistant to the 
corrosive action of melted aluminium and aluminium 
alloys. These barium-anorthite bricks, prepared in 
different ways, were resistant to salt glazes, impene- 
trable to X-rays, had a specific gravity of 3-3, expanded 
much less and had much greater impact strength than 
most other refractory bricks. Among other uses, 
barium-anorthite bricks or tiles, &c., had proved 
efficient X-ray protectors and insulators, pebbles for 
grinding cylinders, and for high resistance to many 
aggressive chemicals. There were also possibilities in 
other directions. 

A second paper entitled “ The Properties of Open- 
Hearth Furnace Checker Bricks ” 
Swinden and J. H. Chesters. The authors of this 


contribution described certain preliminary laboratory 
experiments made at the Central Research Department 
of the United Steel Company Limited, Stocksbridge, 
near Sheffield, in order to determine which materials 
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| steel melting furnaces. 
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the relatively more important thermal properties— | bricks. 
and | kiln or furnace, and easier working conditions, quick 


specific heat, conductivity, heat capacity, 
diffusivity—there were no marked differences between | 
fireclay and semi-silica bricks. It was considered that | 
| there was very little to choose between the semi-silica 
land fireclay bricks examined, either as regards heat | 
| capacity or the rate at which heat was absorbed. 
| The high temperatures and bad slagging conditions at 
the top of the checkers necessitated the use of silica 
bricks or of highly aluminous fireclay bricks. Checkers 
in some plants were almost exclusively silica bricks. | 
Results obtained in this investigation showed that the | 
general use of such bricks would probably reduce the 
heat capacity, but that the higher diffusivity would 
tend to compensate for this reduction. 

The conclusions arrived at by the authors were 
briefly that : (1) A strong similarity was found in such 
of the physical properties of fireclay and semi-silica 
bricks tested as would affect their use in open-hearth 
furnace checkers ; and (2) used checker bricks, provided 
they were unglazed, and could readily be freed from 
dust, could be re-used without any loss in operating 
efficiency ; (3) the principal materials responsible for 
the corrosion of steel furnace checker bricks were 
iron oxide (45 per cent.) and lime (10 per cent.), 
although other materials, notably zinc oxide and the 
alkalies, might be present in considerable amounts ; 
(4) a large amount of data was available as to the 
heating surface, &c., of various types of setting, but 
there did not appear to be any practicable method of 
comparing the thermal efficiencies of such special 
settings with the efficiency of those made from standard 
squares. 

At the meeting of the Building Materials Section, 
a paper of exceptional interest was presented. This 
| was entitled “ Hot Face Insulation,” and was by 
| Mr. H. V. Allen. 

The author, who has worked for many years on 
|the problem of development of insulating refractory 
firebricks, encountered many difficulties foreseen and 
unforeseen which had to be surmounted before success 
| was attained. The material brought into use combine, 
| it was explained, a highly refractory property and a 
valuable insulating property, and, in addition to low 
conductivity for heat, had also low heat capacity. 
Bricks of such material reduced external losses by 
radiation and convection of heat from surfaces exposed 
to the air, and they also reduced the storage of heat 
in the bricks themselves. Results showed the marked 
superiority of hot-face insulation, as regards both 
external losses of heat and less heat storage. The 
insulating firebricks had very small pores and a porosity 
of the order of 75 per cent. They were burnt at a hig 
temperature to give a minimum of after-contraction, 
and had a melting-point of about 1,700 deg. C., to 
give the needful greater margin of safety, between 
working temperature and melting-point, as compared 
with that for ordinary firebrick linings. The high 
porosity was consistent with low heat capacity, and 
the fineness of the pores with the very low thermal 
conductivity. These bricks resisted spalling better 
than bricks with large pores and better than most 
solid bricks. This property was evidenced by the very | 
| rapid rate at which a cold furnace could be brought up 
| to temperature. 

The chemical composition of the fireclay was 65-3 per 
cent. silica, 23-1 per cent. alumina, with 0-50 per cent. 
|loss on ignition. The true specific gravity was 2-58 ; 
|apparent specific gravity, 0-54; porosity, 78-1 per 
cent.; electrical insulation, 42,700 megohms per 

















|centimetre cube. The reversible thermal expansion 
| between 75 deg. and 1,000 deg. C., was 0-477 per cent. ; 
the average coefficient of reversible thermal expansion 
| between 75 deg. and 1,000 deg. C., 5-16 x 10-*. The 
| refractoriness (squatting) value was cone 31 (1,690 | 
deg. C. or 3,074-1 deg. F.). The after-contraction in | 
20 hours heating at 1,300 deg. C. was 0-1 per cent. ; 
in 2 hours heating at 1,410 deg. C. it was 0-59 per cent. 
Cold crushing strength—load applied at rate of 2 tons 





per square inch for six tests. 

| ‘The author explained that the combination of a high 
| refractory property and valuable insulating property 
in one material enabled insulation to be put to its 
}maximum advantage and to serve the dual purpose 
|of reducing radiation losses through the wall and 
|heat absorption losses in the wall. The thermal 
| efficiency of a fireclay insulator being the same order | 
as that of diatomaceous insulators, the net efficiency 
in respect of reducing radiation losses depended upon 
a simple comparison of capital and maintenance costs 
against performance. 

Owing to the comparatively low refractoriness of 
diatomaceous earth bricks they could not be placed too 
near the hot face, and if the facing brick was of silica 
or fireclay the effect of insulation was to raise the 
temperature at the interface between the two bricks. 
| This involved two disadvantages, viz., the risk of ap- 
' proaching the temperature at which diatomaceous earth 





It was found that as regards | the firebrick and consequent storage of heat in these 


For maximum output and efficiency from 4 


cooling was often necessary, but there was more heat 
to dissipate, and, because of the outside insulation, 
less ready means of accomplishing it. 

Reference was made to precautions necessary or 
desirable in the building of an insulation lining. Since 
only the inner face of an insulating brick became red hot 
when in use, the greater portion of each brick remained 
at a comparatively low temperature, and therefore was 
not subjected to expansion, thus prolonging life of 
kiln. 

Among the uses for which hot-face insulation had 
proved to be very valuable were heat-treatment 
furnaces, normalising furnaces, continuous furnaces, 
bogie platforms, recuperator and regenerator chambers, 
waste-heat flues, producer gas flues, and suspended 
arches. In blast-furnace stoves the thickness of the 
lining had been considerably reduced with great 
advantage. In reheating furnaces, the life was about 
half that of firebrick linings, but the saving of about a 
third of the time and fuel in heating up each day gave 
economies which were thought worth while. Even in 
the most extreme cases, where a strongly slag-resistant 
brick was required, the hot-face insulation brick could 
be used at the back of a firebrick facing, which might 
be thinner than would be practicable with a diatoma.- 
ceous insulation backing. In heat-treatment furnaces, 
the life of the bricks was about the same as that of 
firebricks, with economy of the fuel used amounting to 
as much as 50 per cent, An example of a gas-fired 
annealing furnace, operating at about 750 deg. C., 
where an old furnace was replaced by a new one, having 
walls built of insulating refractory, with a non-refractory 
insulation backing, was stated to have provided 
astonishing results. Of the possible economies which 
could be effected, 83-3 per cent. of losses due to heat 
absorption were eliminated. 

The author’s conclusions were as follows :—({1) That 
the hot face of the wall could be made an insulator, 
thereby reducing considerably the heat loss which was 
transferred ultimately to the external atmosphere. 
(2) That the storage capacity of the wall for heat was an 
important factor in economy, in regard to which large 
savings could be made by the utilisation of the hot-face 
insulation, and as a result, high-speed heating up and 
cooling of the furnace was practicable ; and due to the 
absence of large zones of brickwork maintained at a high 
temperature, expansion troubles were considerably 
reduced. (3) That simplification of construction was 
practicable, this being brought about by the reduction 
possible in the weight of the furnace structure, and hence 
of foundations and steel work. A saving of space was 
an accompanying advantage. Also, there was the ease 
of working with special shapes, eliminating delays in 
ordering and obtaining these. (4) That for the 
limiting conditions imposed, by higher temperatures, 
the hot-face insulation could be used as a backing for 
the denser refractory where diatomaceous insulation 
would fail. This limiting temperature of operation 
was about 1,300 deg. C. The insulation, in effect, was 
brought nearer to the hot face. (5) That important 
economies relating to the operations associated 
with the heating operation were possible, resulting 
from increased output due to large reduction in heating 
and cooling times. A more uniform product and 4 
lower percentage of wasters were obtained. Smoke 
emission was noticeably reduced. 


TEMPERING FURNACE WITH 
MECHANICALLY - CONTROLLED 
CONVECTION CURRENTS. 

Tue gas-heated furnace developed by Messrs. Des- 
patch Oven Company, Minneapolis, Minnesota, U.S.A., 
which we illustrate in Figs. 1 and 2, on page 159, 18 
mainly interesting because its operation is based upon 
a principle of mechanical convection, that is to say, ® 








refractory materials for aluminium melting | per,minute on the 9 in. by 3 in. side—averaged 216 Ib. | motor-driven rotary fan situated in the upper portion 


of the furnace drives the hot, ascending products o! 
combustion down into the heating chamber, from 
which they pass out for recirculation after giving up 
heat to the work contained therein. As may be seen 
in the diagram, Fig. 1, the furnace consists essentially 
of a double-walled and adequately-insulated sheet- 
steel outer, or combustion, chamber, in the base of 
which the gas burners are placed. Arranged within 


'the combustion chamber is the heating chamber 1 


which the work to be heat treated or tempered is placed. 


| Only sufficient air to enable proper combustion of the 


gas to take place is admitted to the burners and the 
products of combustion ascend round the exterior 
walls of the heating chamber, as shown in Fig. 1, until 
they reach the fan, when they are deflected down- 
wards, passing between and around the work arranged 
on shelves, or in containers, in the heating chamber. 
By means of baffles and ducts the air passes out trom 
the heating chamber and is recirculated as is indi: ated 
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MECHANICALLY-CONTROLLED TEMPERING FURNACE. 


MESSRS. DESPATCH OVEN 
































in Fig. 1. It is claimed that the accurate control of 
dampers regulating the incoming air and the outgoing 
gases enables 80 per cent. of the combustion products 
to be eontinually recirculated. The number of cir- 
culating-fan units placed in a furnace is directly 
dependent upon its size and the work it is called upon 
to perform. 

Two types of furnaces are available, the one suitable 
for temperatures from 300 deg. to 800 deg. F. (150 deg. 
to 425 deg. C.), and the other for temperatures from 
300 deg. to 1,200 deg. F. (150 deg. to 650 deg. C.). 
In the former furnace, insulation 8 in. in thickness 
is provided, and the heating chamber is built up of 
No. 14 gauge steel sheet, while in the latter furnace 
the insulation is 10 in. thick, and the walls of the 
heating chamber are made of No. 16-gauge alloy-steel 
sheet. The temperature-control equipment of the 
furnace is enclosed in a small steel cabinet which 
contains a relay, pilot light, a remote-control switching 
device, an electric motor valve and starting switch and 
by-pass arrangement. The temperature-controlling 
instrument proper, used in conjunction with the 
above-mentioned control equipment, comprises a gas- 
filled thermostat for temperatures up to 800 deg. F. 
and a thermocouple potentiometer-type controller, 
with or without recording apparatus, for temperatures 
above 800 deg. F. These controllers, it is stated, main- 
tain the temperature within + 5 deg. F. at 800 deg. F., 
and within + 8 deg. F. at 1,200 deg. F. The furnace 
doors are of double-wall construction, and are insulated 
in a manner similar to the outer walls of the furnace. 
That shown in Fig. 2 is of the lifting type, provided 
with counterweights, but doors fitted with heavy-duty 
hinges and latch mechanism are also available. A 
time dial, on which the time for taking parts out of the 
furnace is indicated, is mounted on the front. 








ELECTRIC WELDING IN CRUISER 
CONSTRUCTION.* 
By C. E, Suzrwin, R.C.N.C. 
(Concluded from page 134.) 


Distortion.—Distortion can be traced to some or all 
of the following causes :—({a) Longitudinal] contraction 
of the weld metal on cooling. (5) Transverse contrac- 
tion of the weld metal on cooling. (c) The creation 
during welding of a temporary difference of temperature 
between the two parts of the joint. Longitudinal 
contraction of the weld metal reveals itself in such 
cases as the bowing at the middle of a panel which is 
welded all round, and in the waviness at the free edge 
of a plate when welded at the other edge to standing 





* Paper read before the Institution of Naval Architects 
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Fig. 2. 


structure. Transverse weld contraction is mainly in 
evidence at butt welds. Contraction of about 4 in. 
occurs at a butt having an initial opening of 4 in. 
The importance of allowing one member of the joint 
to travel this distance is obvious, as otherwise com- 
pressive stresses may be brought to bear upon the 
structure in the vicinity, and local buckling may result 
in members not designed to withstand such compres- 
sion. 

Distortion due to the third cause is more difficult 
to detect, but there is evidence of its existence. For 
example, in welding heavy stiffeners slight bowing 
often occurs in a direction opposite to that which 
would be expected from a consideration of weld con- 
traction only. Some general] distortion took place in 
the fore end of the vessel. A certain definite and 
progressive upward movement of the bow of the ship 
was observed during building, and at the launch the total] 
rise at the stem was 1} in. The rise was most rapid 
in September and October, when the “depth of 
girder” at the fore end was small and welding of the 
lower strakes was proceeding. Apparently the greater 
part of the rise was due to the welding of the fore end, 
the contraction of the upper portion tending to raise 
the bow. A small twist of the stem also took place 
as welding proceeded. 

Some methods of minimising distortion are sum- 
marised below :—{1) Out of ship welding should be 
as extensive as possible, since precautions against 
distortion can more readily be taken. It is incidentally 
more convenient and more economical. (2) The 
sequence of welding should be such that the members 
which offer the greatest resistance to compression 
should be welded first. Where the weaker members 
are welded first, the subsequent welding of the stronger 
members produces buckling. Hence the outer bottom 
and other strong longitudinal members should be 
welded before the thin decks. In practice it is not 
possible to carry this out completely. (3) No con- 
tinuous welding should be done on any plate unless 
the free longitudinal] edge is either secured or stiffened. 
(4) Where possible, the plate should be free to take 
any pull exerted on it by welding. This is not always 
possible, but is essential with butt welding. One 
component of a butt joint should be allowed to travel 
at least in. during welding. (5) As much structure 
as possible should be first secured by well-placed 9-in. 
runs, and in completing the welding, care should be 
taken to distribute and to minimise the heat in the 
job. (6) All laps, especially in thin plating, should be 
temporarily stiffened by tacking fairing bars as near 
the joint as possible. These should remain in position 
during welding, and during the welding of adjacent 
structure. (7) Considerable care is necessary where 





the plate has been locally cold-worked, ¢.g., joggled or 
pressed to form a Vee stiffener, as the relief of stress 
on applying the heat of the are may cause distortion. 
(8) Panel wing in thin plating was successfully 
removed in many cases by deposition of weld metal 
at the middle of the panel, whilst the latter was forced 
in by shoring or other means, the heat relieving the 
stress in the plate, so that it remained flat when the 
shores were removed. Welding applied in this way 
should conform to a pattern to avoid unsightliness. 

Water Testing.—Almost complete reliance can be 
placed on down-hand welding for watertightness, and 
few leaks develop in vertical and overhead welding 
if the welder has not been unduly handicapped by 
difficulties of accessibility. Where awkward welding 
was involved, pinhole leaks developed occasionally. 
The policy adopted was to caulk small leaks, but to 
reweld where the leaks were more severe. Direct 
water testing of a structure, which is partly or wholly 
welded, presents the following difficulties :—The 
welding in the compartments under test cannot be 
observed, and hence only secondary leaks are located, 
e.g., if the external fillet of outer bottom lap is good 
while the internal one is imperfect, water testing may 
not reveal the defects. Water enters a small defect 
in a weld in the compartment under test and flows 
along the inside of the lap. Hence the test occasionally 
revealed defects in the welding at some distance from 
the compartment. Since these leaks were determined 
by the presence of water in the seams, they were not 
easy to deal with if rewelding was necessary. The 
fluid weld metal is not able to stand even a low back 
pressure. Hence the pressure had to be taken off the 
compartment. 

However, it was essential that the water-level in the 
compartment should be reduced below a defect which 
required rewelding owing to the chilling effect which 
would otherwise be produced on the weld. This 
involved delay and increased expense. The water- 
testing p mme was assisted by the application of 
an air test to the welded seams. By drilling a tapping 
hole in an le flange or lap, it was possible to test 
both welds of the joint in one operation. Moreover, 
due to the meshwork of channels made possible for 
the air flow as already described, the air test enabled 
defects over a large field of welding to be discovered. 
The method was found useful in testing the blanking 
nar around longitudinals passing through bulk- 

eads, &c., where porosity was most in evidence. The 
method of applying the test is :—Drill a }-in. tapping 
hole in a longitudinal. Inject air at about four times 
the compartment test pressure. Examine each side 
of the bulkhead for escaping air. Remedy each leak 
separately, testing and retesting until made good. 
Owing to the small volume of air involved the applica- 
tion of the test pressure and the relief of pressure for 
rewelding are only a matter of a second or so. When 
all leaks discovered by this test have been corrected, 
water testing can be continued. 

Weather Conditions and Screening.—Welding is more 
affected by weather conditions than riveting. To 
ensure good results, not only should the welder have 
care and concentration, but the welding should be in 
a position free from draughts, and with proper arrange- 
ments to secure the work. Screens have been pro- 
vided where practicable to protect men working in 
the vicinity from the glare of the arc, particularly in 
closed spaces, but there are obvious difficulties involved. 
Screens were also necessary on occasions for important 
weather work. In a high wind the current necessary 
to obtain adequate penetration is raised considerably ; 
the reliability of the weld falls accordingly, and the arc 
stream is no longer concentrated. A further serious 
factor was met in the butts of the outer bottom plati 
in the upper strakes where the velocity of the win 
was accentuated in the gaps. Suspension of the work 
was occasionally necessary due to this cause. Better 
screening and weather protection can be obtained for 
work done on grids; covered-in grids would prove 
economical. Weather conditions also affect the 
sequence of welding, since it is necessary to reserve 
a field of welding work to be done inside the vessel 
in bad weather. A further weather effect was the 
need for minimising work on stages in darkness on 
account of the dazzle of the arc, and its contrast with 
surrounding conditions. 

General Effects on Building and Conclusions.—With 
the introduction of so large an amount of welded work, 
it was considered desirable to arrange for closer 
co-operation than usual between the drawing office 
and the building slip. As far as possible, all drawings 
of welded structure were amie by the Inspector of 
Shipwrights in charge of welding while in course of 
preparation. In particular, it was necessary to 
ensure in the design of joints that the welder could 
get his electrode to the job in the proper manner. The 
best welding can only be done when the welder is able 
to hold his electrode in a definite direction in relation 
to the joint. Any departure from this may entail 








unreliability in the watertightness or stre of the 
weld. Surrounding structure must be designed to 
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give the maximum freedom to the welder. The | 
general effect of substituting welding for riveting was 
slightly to slow down erection. The preparation of 
component parts prior to erection was slightly acceler- 
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NOTES ON NEW BOOKS. 


A PAMPHLET bearing the title Steam Turbines, by 
C. 8. Bradshaw, and published recently by Messrs. The 


betically in the larger list, which includes all vessels 
built before 1935 of 2,000 tons deadweight capacity 
and upwards. The outline descriptions of the principal 
| types of main propelling motors, which are illustrated 


ated, since the necessity for marking rivet-holes and | Draughtsman Publishing Company, Limited, London | py 12 folding plates of sectional arrangements and a 
preparing battens for transferring holes was avoided, | (price 2s.), forms one of the well-known series devoted | number of full-page drawings, have undergone extensive 


and the work involved in the machine shop in drilling | 
and countersinking was eliminated. These savings | 
were offset by the increased accuracy required in | 
moulding due to the need for accurately-fitting joints, | 
and for the bevelling of the edges in the machine shop 
where flush joints were designed. The slight slowing 
down of the erection has been due (1) to the amount | 
of tackingre quired, a slower process than bolting ; 
and (2) to the need for a portion of the structure to be 
sufficiently advanced towards completion from the 
point of view of welding before proceeding with the 
next item 

The time taken to complete a particular item of 
structure at the ship is a matter of comparison between | 
the time taken to secure in sition, close, chip and | 
temporarily stiffen the joint P pte and weld on | 
the one hand, and to secure in position, drill, cleanse, 
close, rime, rivet, and caulk on the other. The com- 
pletion of any part of the structure after erection has 
therefore, on the whole, been quicker, and there has 
been little effect on the total time taken to build. 
No cost figures have been given, but it may be said | 
that welding does not increase the total cost. A} 
small increase in the cost of erection is, if anything, 
more than offset by the decrease in the cost of mould- 
ing and machining and of water testing. 

The following general conclusions are drawn : 
(1) There are no insuperable difficulties in the fabrica- 
tion of ship structure entirely by electric welding. 
(2) The design of such structure necessarily differs in 
some respects, but need not differ radically, from 
normal riveted design, e.g., no revolutionary arrange- 
ment of outer bottom plating need be contemplated. 
All changes, incidentally, are in the direction of a 
saving of weight. (3) The time required for building 
is the same as for riveted work. (4) The cost is no| 
greater than for riveted work. The greatest economy 
is secured by assembling flat structure out of the ship 
and welding on grids. This welding can then be 
done downhand, which is cheaper, quicker, and more 
reliable than vertical and overhead work. (5) Distor- 
tion due to weld contraction can be limited by the 
adoption of the proper welding technique. This 
involves attention not only to the details of laying | 
down runs of welding, but also to the sequence of | 
erection. (6) Welded structure can be relied upon for | 
a greater degree of watertightness than riveted structure. | 
(7) Structural steel of high tensile strength, viz. D and 
D1 quality, can be successfully welded. 

The author is indebted to the Director of Naval 
Construction and to the Director of Dockyards for | 
permission to read this paper. He would also like to | 
acknowledge the assistance he has received from | 
Mr. A. J. Sims, R.C_N.C., in the preparation of the paper. | 


Arrenpix I.—List or Irems WELDED. 


about 80 ft. 


di Presa 
Superiore 
the tests, all the requirements of building practice 
were duly taken into account. 
were of 
under different conditions. The mortars were prepared 
with fresh cements and with cements which had been 
stored in building yards for three and six months in the 
usual way. 
cement mixture, a lower strength value corresponded 
generally to a low rise in temperature during setting. 
The granulometric composition of the mixture had but 
little influence upon the evolution of heat; it had, on 
| the other hand, a marked effect upon the mechanical 
| properties. 
Shell.—Shell plating from stem to station 26, i.e., for | in the case of blast-furnace cements. 


to engineering subjects brought out by the Association | 


of Engineering and Shipbuilding Draughtsmen. It 
presents a concise summary of steam-turbine theory 
and practice. The various parts of the subject are 
dealt with consecutively, but the treatment is extremely 
brief, as could only be expected in the small compass of 
45 pages. In the first section covering the theory, the 


| various formule required for steam flow and nozzle 


design are stated without proof, and the methods of 
using the total heat-entropy diagram to calculate the 
reheat factor, stage efficiency, and internal efficiency 
are explained. The use of the formule given is made 
clear by the inclusion of illustrative examples, and by 
the working out of a provisional design for a 3,000-kW 
impulse turbine. The large number of quantities, 
coefficients, &c., which have to be assumed in this 


| example should make it clear to the reader that experi- 
}ence plays a very large part in turbine design, while 


considerable knowledge of the properties of steam and 


| its action in turbine passages and nozzles is likewise a 


necessity. A brief description is given of the extraction 
turbine, with a comparative example of the economy 
achieved with this method of working. The losses in 
steam turbines are enumerated and paragraphs are 
devoted to methods of reducing them. The three 


| methods of reheating are explained, and a short section 


on extra high-pressure turbines completes the booklet, 
which both for the student and turbine designer should 
prove to be a useful précis of a large subject. To the 
novice it should serve to emphasise the essential items 


|of turbine design upon which attention must be con- 


centrated and which may be studied in further detail 
in the many text-books devoted to thermodynamics and 
steam turbines. 


Tests made at Milan with various concrete, mortar 
and cement mixtures, in order to ascertain the rise 
in temperature during setting, and what connection 
there might be between this and the mechanical pro- 
perties of the material, under the supervision of the 
late Professor Luigi Santarella are dealt with in a 
book recently published under the title Temperatura 
dei Cementi, issued by the R. Istituto 
d’Ingegneria, Milan. In the course of 


The concrete mixtures 


different kinds, and were allowed to set 


It was found that for one and the same 





The lowest evolution of heat was found 
The book enters 


| fully into all the aspects of the question, and illustrates 


Decks.—Platform deck generally, except in way | the very complete and involved series of tests by a 


of shaft-bracket supports. Lower deck generally, | | 


except over after engine room and steering compart- | of 10 lire, by Mr. Ulrico Hoepli, Milan. 


ments. Upper deck forward. 
in way of turrets. 
sides, except in way of turret. 
where not in way of gun blast. 

Framing.—Double-bottom frames direct to longitu- | 
dinals, except watertight and oiltight frames. Stiffeners | 
to watertight and oiltight frames. Vertical 
longitudinals, and ell transverse frames forward of 26 
station. Brackets tv beams and frames, except portions | ( 
subjected to gun blast or severe vibration. 

Beams and Girders.—Welded where connected to 
welded decks. 

Bulkheads,—In general all transverse and longitu- 
dinal bulkheads were completely welded. 

Minor Work.—Minor bulkheads and flats. Water- 
tight collaring to pipes and fittings in connection with 
oil-fuel filling and pumping and flooding arrangements. 
Trunks, pipes, and fittings in connection with ventila- 
tion arrangements. Studs for securing deck planking 
and linoleum. Small deek fittings generally. Mess 
and store-room fittings. 

Stem.— Welded plates, replacing casting. 


Bridge structure 


a 


a 








Brrrisn CuemicaL STANDARD oF ALLOY Cast [Ron.— 
Messrs. Bureau of Analysed Samples, Limited, 3, Wilson- 
street, Middlesbrough, who have recently taken over 
from Messrs. Ridsdale and Company, Limited, the 
De greene and supply of British Chemical Standards, 
ave issued the second of a series of alloy cast-irons 
containing special elements. The new standard analysed 
sample is of the nickel-chromium-copper austenitic type, 
containing 13-45 per cent. of nickel, 3-96 per cent. of 
chromium, and 4:73 per cent. of copper. 





for special comment. 
inertia by the mass of a body and not, as stated on 
page 23, by the magnitude of the force producing its 


large number of diagrams. It is published, at the price 
It opens 


Forecastle deck, except | with an obituary notice on the author, who we regret 
Superstructure and casing top and | to note died in September last, at the age of 49. 


The application of the fundamental principles of 


aaa elementary dynamics to practical problems is a special 
ceel, | § 


> 


eature of Practical Mechanics of Motion, by J. F. 


Mangold, published by the McGraw-Hill Publishing | 


Yompany, Limited, London, at the price of 12s, net. 


| The author, who is associate professor of mechanics 
| at the Armour Institute of Technology, has written a 
| very useful little book. 
high price, which is almost certain to restrict its 


In fact, apart from the rather 


doption in this country, there is very little that calls 
It is usual, however, to measure 


eceleration. It is also curious that no mention is 


made of the commonly used rope brake in the section 
on power. 


A large number of worked-out examples 


xplain the practical applications of the subject. The 


book, which is well printed and illustrated, is very 
suitable for use in technical schools and for revision. 


Although the general format remains unchanged, 


some alterations in the arrangement of statistics have 
been introduced in the 1936 edition of The Motor Ship 
Reference Book, notably the provision of a separate 
table of the main particulars relating to motorships | 
built in 
most recent vessels are more readily ascertained! B Hague, A. ( 
than would be the case if they were distributed alpha- | Walker. 


the previous year, so that details of the 


revision, and the statistical matter, it is stated, has also 
been revised down to January 1, 1936. From the latter 
section it is noted that, at the date mentioned, motor 
tonnage on order totalled 226 vessels, aggregating 
1,325,000 gross tons, which compares with 131 vessels 
of 816,000 tons a year previously ; and that Norway 
has the distinction of being the first country to have 
a larger motor than steam tonnage. Twenty-two types 
of internal-combustion auxiliary engines are accorded 
brief descriptions, and the chapter devoted to fuels 
and lubricating oils for motorships contains a number 
of typical specifications, quoted from authoritative 
sources. As before, opportunity is taken to include 
Lloyds’ Rules for the construction and survey of 
motorship machinery. The publishers of The Motor 
Ship Reference Book are the Temple Press, Limited, 
5-15, Rosebery Avenue, London, E.C.1, and its price 
net, or 5s. 6d. including postage. 





is 5s. 


A reprint in pamphlet form from the Italian journal 
La Marina Italiana, deals with a new patented system 
for the jet propulsion of ships, the required impulses 
upon the water column being produced by an internal- 
combustion engine. The author and patentee is Dott.- 
Ing. Arnaldo Tonolli. The pamphlet is entitled Motore 
a Combustione Interna, con Trasmissione Idraulica per 
la Propulsione a Getto delle Navi. It is in Italian, and 
each successive page is accompanied by its translation 
into English. The line drawings are in duplicate, the 
references being also in the two languages. It refers 
briefly to former patents for the jet propulsion of ships, 
and states that the device illustrated and described 
fulfils as far as possible ideal working conditions. It is 
based upon the possibility of accelerating the flow of 
the liquid mass of sea water from the entrance at the 
bows to its outlet aft, by the action of an impelling 
force in the ship. The required impulses are produced 
by an internal-combustion engine, which works on the 
principle of the Humphrey pump. The illustrations 
include a diagram of the machinery and the port and 
starboard propelling apparatus ; separate conduits are 
provided for running astern. The main component 
parts of the machinery are illustrated and described 
separately and the theory of their working is entered into 
in detail. The pamphlet is published by the journal, 
La Marina Italiana, 7, Via D. Fiasella, Genoa. 








It is perhaps inevitable that the publication of the 
results of a firm’s experience by that firm should be 
regarded with a certain amount of suspicion in that 
disguised propaganda may be introduced. Such 
suspicion, justifiable in some cases in the past, is 


| considerably less so to-day and is certainly quite out 


of place in connection with the recent publication by 
Messrs. Babcock and Wilcox, Limited, London, of a 
revised edition of Principles of Combustion in the 
Steam Boiler Furnace, by Arthur D. Pratt. This 
very clear little book is apparently based on recognition 
| of the fact that the best operating conditions for a 
| boiler are generally determined by wholly empirical 
| processes which often take some considerable time to 
determine and are, moreover, at once upset should 
| the fuel be changed. It therefore sets out to explain 
| precisely what happens in furnace combustion, so that 
the operator wedded to so-called “* practical ” methods 
|is not called upon to discard them outright but can 
| apply them more logically and with greater economy 
| of time and fuel. A number of other fuels than coal ar 
| considered, such as wood, oil, by-product coke-oven 


} gas, blast-furnace gas, &c., and although the various 
| calculations may appear formidable nothing more than 
| simple arithmetic is involved. Similarly, discussion of 
|the chemistry of combustion is kept within readily 
| understandable bounds. The only adverse criticism 
|that may be made is that the author does not appear 
to have stressed sufficiently the significance of the CO, 
| percentage in connection with fuels of different compo 
sition, though he does refer to it. In our experience, 
|lack of proper knowledge of combustion leads many 
| of those in charge of boiler plants to make a fetish o! 
la high degree of CO,, to the exclusion of all other 
| considerations. With some fuels, attempts to secure « 
| high percentage may result in less effective combustion 
| conditions than consistent working with a lower on: 

Careful study of the book should, however, clear up 
even this not very generally recognised point. Messrs 
Babcock and Wilcox have performed a useful service to 
boiler makers and users in the publication of the book 
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Crry anp Guriups or Lonpon Lystrrure.—The dis 
| tinction of Fellow of the City and Guilds of Londor 
| Institute has been conferred upon Messrs. A. 1). Constable, 
‘’. Hartley, J. Hollingworth and E. & 
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THE KEMSLEY PAPER MILL OF 
MESSRS. EDWARD LLOYD, LIMITED. 


[HE mechanical drive was first introduced into 
the paper-making industry in 1799, when Louis 
Robert, in France, invented a machine for turning 
out sheets as a substitute for the manual methods 
which had been in use since times immemorial. He 
was soon followed by an Englishman, John Gambell, 
who, with the assistance of Bryan Donkin, devised 
a method of making paper in continuous lengths 
or webs. This very great improvement necessitated 
the use of presses, so that the water could be rapidly 
removed from the sheet. A machine of Donkin’s, 
which was built in 1808, was fitted with two such 





Fie. 


presses. Further improvements were introduced 
by Fourdrinier, a large number of machines of 
whose design were installed both in this country 
and in the United States. In fact, by the middle 
of the nineteenth century, over 400 machines were 
at work in the British Isles alone. This develop- 
ment was due partly to the removal of the news- 
paper tax, partly to the growth of the population, 
and partly to the general spread of education and 
factors of a more commercial character. At the 
present time there are over 500 paper machines at 
work in this country, though their output is, of 
course, much larger than that of their forerunners. 
The largest machine at work is installed in the 
Kemsley Mill of Messrs. Edward Lloyd, Limited, 
Salisbury-court, Fleet-street, London, E.C.4, and, as 
will be seen from the description we give below, 
this contains many points of mechanical and electrical 
interest. 
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|the paper he required on one machine. The raw | Considerable storage accommodation is therefore 
| material of manufacture, which in those days was | necessary, especially as the logs can only be shipped 


a building which still exists. This straw was 
converted into straw pulp at Sittingbourne to 
facilitate its transport, and was then water borne 
via Milton Creek, the Swale and the Thames, to 
the mill at Bow. 

This being the organisation, it was only natural, 
when the time came, as it soon did, that a larger 
mill was required, that the claims of the area from 
which the raw material was drawn should be care- 
fully considered. As a result, it was found that 
Sittingbourne offered many advantages as a mill 








| wheaten and oaten straw, was mainly obtained from when the northern ports are free from ice. 
farmers in Kent, and was stored at Sittingbourne in | 


The next development of importance at the 
Sittingbourne mills was the attempt made by 
Mr. Lloyd to cheapen production by increasing 
both the width and the speed of the machines. 
This policy, which gave rise to considerable 
criticism at the time, actually proved to be 
entirely successful. These increases were accom- 
panied by continuous re-modelling and mechanical 
improvements. To begin with, of course, the 
machines were driven by reciprocating engines, 
but recently there has been a change-over to the 
electric drive, the energy for the motors being 





1. 2,500-H.P. Stre-Rine Motors Drivine GRINDERS. 


site, for in addition to easy communications 
and the presence of raw materials, there was a 
heavy underlying strata of chalk between 700 ft. and 
800 ft. thick, and a copious supply of fresh water. 
About 1875, therefore, the paper-making section 
of the business was transferred to a new mill at 
Sittingbourne, and this mill was equipped both 
with a new machine and with the original unit 
which was brought from Bow. Since that time the 
paper-making activities of the firm have been 
concentrated in the Sittingbourne area. 

The next problem that arose in the firm’s history 
was how to ensure an adequate supply of raw 
material, since it was clear that the supplies of 
local straw would soon be no longer sufficient to 
meet demands, especially as two tons of it were 
required to produce one ton of paper. Successful 
attempts were therefore made to produce the 
necessary pulp from trees and it is, of course, this 





Before dealing with this machine, however, it | material which now practically entirely provides 


will not be out of place to relate the development of 
newsprint manufacture to the history of Lloyd’s 


| the raw material for the ever-growing quantities of 


The wood used for this 


newsprint consumed, 


itself, as this firm has played a considerable part | purpose is spruce (Picea Excelsa), and is obtained 


in the progress that has been made. 
Edward Lloyd founded Lloyd’s News and later pur- 
chased a small newspaper known as the Clerkenwell 
News, which was afterwards converted into the 
Daily Chronicle, with Charles Dickens as its first 
editor. To ensure an adequate supply of newsprint 
for these two journals, Mr. Lloyd erected a mill at 
Bow, in East London, and for a time produced all 





In 1840, | from forests all over the world, though the greater 


part comes from countries where the winter 
temperatures are low, The trees are felled in the 
winter season when the sap is low and are 
cut into logs which are floated down the rivers in 
the spring. The logs are thence exported either 
in that form or as pulp. Before pulping, however, 
the wood is usually stored for about 12 months. 








obtained from both condensing and pass-out 
turbines. This arrangement has economic advan- 
tages, since the demands for power and process 
steam, generally speaking, balance. At the present 
time the equipment of the Sittingbourne mill 
comprises 16 machines with an aggregate output 
of 450 tons a day. 

Development after 1912 was, for a time, checked 
by the war, during which the production of news- 
print was rendered difficult, both by the shortage 
of raw materials and by the absence of some 700 
men with the forces. By 1923, however, leeway 
had been made up and, as further extensions were 
not possible on the Sittingbourne site, it was decided 
to erect a new mill some 14 miles distant at Kemsley. 
This mill is also about 1} miles from the firm’s 
private port on the Swale where the raw materials 
are delivered. 

The finished paper is shipped from the same 
port, four-motor cranes constructed by Messrs. 
Babcock and Wilcox, Limited, Farringdon-street, 
London, E.C.4, and Messrs. Stothert and Pitt, 
Limited, Bath, being installed for this purpose, 
The motors driving these cranes are supplied with 
three-phase current at 430 volts and .50 oycles 
through plug boxes, which are placed at 60-ft. 
intervals in recesses along the dock walls, or on 
short metal standards at the side of the avenues 
where the wood logs are stacked. These boxes, which 
were manufactured by Messrs. Siemens Brothers 
and Company, Limited, Woolwich, have flat-type 
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line and earth plug-and-socket contacts and self- 
contained fuses. They are of 200-ampere capacity. 
As the operations at the wharf are continuous, 
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THE KEMSLEY PAPER MILL. 





many of the plugs are lighted by prismatic bulkhead 
lighting fittings, which were supplied by Messrs. 
Heyes and Company, Limited, Wigan. 

The two sheds in which paper is stored on the 
dock site are equipped with two 3-ton travelling 
cranes, which were constructed by Messrs. | 
Royce, Limited, Manchester, and are equipped | 
with Metropolitan-Vickers motors. The coal con-| 
sumed in the Kemsley Mill power stations is also | 
delivered to the dock by water or by rail. There it 
is unloaded by cranes or by a tippler into a receiving 
hopper. From this hopper it is fed on to a bucket 
elevator with a capacity of 50 tons per hour, which 
is driven by a 15-brake horse-power motor at a | 
speed of 140 ft. per minute. This elevator, in| 
turn, delivers the coal through a head chute on | 
to a 16-in. belt conveyor of the same capacity, | 
which is driven by a 5-h.p. motor at a speed of 
300 ft. per minute. This portion of the plant 
was constructed by Messrs. Mitchell Conveyor and | 
Transporter Company, Limited, 1, Bedford-square, | 
London, W.C.1. 

The logs are conveyed from the docks to the storage | 
ground by an aerial ropeway, which was constructed | 
by Messrs. British Ropeway Engineering Company, 
Limited, 14, High Holborn, London, W.C.1, and 
is driven by a 50-h.p. motor. This ropeway 
carries a series of buckets into which the logs, 
which are delivered in lengths of about 1 m. long} ¢ -tor of the entire electrical installation of the mill 
and 6 in. to 10 in. in diameter, are hand loaded by | can be improved. The phase advancers themselves, 
sliding them down a sloping iron table. The surface | 4504 are shown in Fig. 3, on the opposite page, are 
of this table is kept continually moistened. The of the shunt type and comprise a squirrel-cage motor 
logs are taken from the storage ground to the mills coupled to a ‘three-phase commutator motor. The 
by conveyors. rotor of the latter is similar to a direct-current 

The Kemsley Mill, to which reference has already | armature, except that the commutator has three 
been made, was opened in 1934, and now contains | sets of brushes per pair of poles. The stator is 
five machines for the production of newsprint. It is provided with both a shunt winding and a com- 
supplied with power from three generating stations pensating winding. This arrangement enables the 
with an aggregate capacity of 64,000 kW and an power factor to be corrected independently of the 
annual output of about 350,000,000 kWh, which is | joad on the main motor. The phase advancers can 
used for driving about 130,000 h.p. of motors. A8/ therefore be used to improve the power factor of 
already indicated, the raw material for newsprint | the system, even when the main motors are running 
manufacture consists of wood pulp from spruce logs light. As the grinding machines provide what is 
which have been roughly de-barked before their | entirely a power load, the presence of so large an 
arrival in this country. The first operation is, | jnstallation upsets the balance between power and 
therefore, to remove any bast that may remain) heat demands which is usual in paper mills, and 
upon them, and this is effected in drums which are | has affected the lavout of the generating plant. 

30 ft. to 40 ft. long and 10 ft. in diameter. These Both the main grinder motors and the phase 
drums are supplied with copious quantities of | advancers are controlled from a 14-panel truck 
water, so that the remaining bast and any dirt, | oybicle switchboard, which is equipped with oil 
which may have become attached to the wood | circuit breakers for the stators. liquid starters, and 


| 





In the event of a main motor shutting down, its 
phase advancer is also stopped. This prevents 
a self-excited phase advancer from being short 
circuited across the rotor of the main motor. 

The control equipment is interlocked so that the 
stator switch is first closed. The motor is then 
run up to full speed by means of the liquid starter, 
after which the phase advancer is started. Finally, 
the liquid starter is disconnected and the phase 
advancer is connected to the rotor circuit of the 
motor. At the same time, the stator windings 
of the phase advancer, which are on open circuit 
throughout the starting period, are automatically 
connected to the regulating rheostat. In the 
event of the foregoing sequence failing the main 
stator switch is tripped. 

The other grinders at Kemsley are driven in 
pairs by six 2,500-h.p. motors and ten 1,250-h.p. 
motors, which were constructed by Messrs. The 
English Electric Company, Limited, Queen’s House, 
Kingsway, London, W.C.2. 

(To be continued.) 











during transit, are removed. From these drums/ remote control and protective equipment. Auto- 
the logs are transported by a conveyor to the| matic star-delta starters and change-over switches | 
pulp mill, where they are delivered into a tank. | for each phase advancer are also provided. These 
his tank, which is about 40 ft. square, contains | ghange-over switches are used to disconnect the 
from 6 ft. to 8 ft. of water and acts as a source | jiquid starters after the main motor has run up to 
of supply to a water conveyor, which extends | ¢y}j speed, and to put the phase advancer into | 
the whole length of the grinder-house between | circuit. The oil circuit breakers have a rupturing | 
the two rows of grinders. The conveyor itself | capacity of 500,000 kVA, and the motors, by which | 
consists essentially of a trough about 4 ft. wide| they are closed, are fed from the 430-volt three- | 
in which a flow of water is continuously main- phase supply. Earthed metal barriers are provided | 
tained by an axial-flow pump which was con-| between each phase in view of the high rupturing 
structed by Messrs. Mather and Platt, Limited, capacity of the breakers, and, for the same reason, | 
Park Works, Manchester. As the logs are carried the potential transformers can be withdrawn inde- 
along the water conveyor they are hooked out by pendently of the truck when the latter is on load. | 
an operator on to a conveniently placed sloping| Aj] the current transformers are of the ring type | 
tray, and slide into the magazines, from which each| and are mounted on the main porcelain plug 
grinder is fed. | insulators. Each circuit breaker is provided with 
The grinders are driven in pairs by seven 2,500-h.p.| a gas vent which is coupled to main trunking at 
motors. These motors were constructed by | the back of the board through a non-return flap 
Messrs. The General Electric Company, Limited,| valve. The trunking itself passes outside the 
Magnet House, Kingsway, London, W.C.2, and,/| building. All horizontal plates on the switchgear 
as will be seen from Fig. 1, are installed in a gallery | are treated with granulated cork to prevent any 
which is separated from the grinder room proper | condensation taking place inside the cubicle. This 
by a brick wall. A view of one of the motors with | is a necessary precaution owing to the high relative 
the remote-control cubicle referred to below, is given | humidity of the mill atmosphere. 
in Fig. 2. They are of the firm’s standard slip-| The stator circuit breaker, liquid starter and the 
ring design and are supplied with three-phase | regulating rheostat for the phase advancer are all 
current at 6,600 volts, the speed being 250 r.p.m.| controlled by push-buttons, which are placed on 
To relieve the generating plant and cables of the | special control cubicles. In addition, the motors 
wattless current necessary for magnetisation, which, | can be shut down, in case of emergency, by push- 
in the case of machines of this size, is, of course, | buttons placed at convenient points in the grinder 
considerable, each motor is provided with a phase | house. Should a motor shut down as a consequence 
advancer. This not only supplies the whole of the | of an overload, audible warning is given by alarm- 
magnetising current for the motors, but enables a| bells and lamps light, both on the appropriate 
leading current to be produced so that the power | control cubicle and on the main switchboard panel. 











EXHAUST-GAS THERMOMETER 
READINGS. 

By W. A. Tooxey, M.Inst.C.E., M.I.Mech.F. 

Ir is not very clear at first sight why attempts 
to tune up gas engines by the observation of exhaust- 
thermometer readings can be so difficult of accom- 
plishment seeing that with compression-ignition 
engines similar readings are sure indications of the 
relative output from each cylinder of a miulti- 
cylinder unit. The object of this contribution is to 
compare the two types of engine from a practical 
standpoint and to elucidate the problem. 

In the case of the compression-ignition engine fuel 
is not injected into the cylinder until the tempera- 
ture of the air compressed by the piston has been 
raised above the ignition point of the fuel, so that 
almost immediately upon entry combustion ensues 
and is completed while the piston is moving but 
slowly from its inmost position. Uniformity of 
operation at all loads and at all speeds is thus a 
relatively simple problem. Therefore a comparison 
of exhaust-thermometer readings is a most useful 
aid in bringing all cylinders up to equality of 
performance. 

With liquid-fuel engines of the hot-bulb type, the 
temperature of the air compressed by the motor 
piston is in itself insufficient to secure ignition, but 
the hot bulb acts as an internal heating device, 
which, by increasing the initial temperature of 
the induced air, ensures that the latter becomes, 
under compression, sufficiently heated to ignite the 
fuel charges subsequently admitted. As, however, 
the hot-bulb temperature varies directly with the 
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load there is always a tendency to early firing 


at heavy loadings with correspondingly delayed | 


ignition at light loadings and the combustion 
efficiency and consequently exhaust temperatures 
are so variable that uniformity with load changes no 
longer exists. 

In the case of gas engines the fuel characteristics 
are entirely unsuitable for gauging performance by 
exhaust-zas temperatures. The fuel is not sprayed 
into previously compressed and thereby heated 
air, which ensures almost immediate combustion, 
but is drawn in by induction simultaneously with 
the air entering through a separate orifice. During 
subsequent progress through valves and _ ports 
mixing proceeds until eventual admission to the 
motor cylinder. Compression commences from 
sub-atmospheric pressure and from a temperature 
dependent upon contact with hot walls or other 
surfaces. In order to secure control of the exact 
timing of ignition by electric spark, compression 


is carried to a point far short of self-ignition | 


temperature. 

The actual degree of heat attained by a gas and 
air mixture under compression is higher or lower 
consequent upon the general temperature of cylinder 
walls, valve heads, piston crown, &c., coincident 
with the greater or lesser amount of heat generated 
during previous combustion according to the load 
variations. Therefore, although combustion may 
be started at the same instant, the attainment of 
maximum combustion pressure and temperature is 
earlier or later according to the load. It is well- 
recognised, for example, that when a gas engine is 
started from cold, brought up to speed and the 
ignition-control device is advanced to the running 
position, indicator diagrams then taken will at first 
show late firing, slow combustion and sub-normal 
pressure rise. With no other variation than the 
gradual attainment of normal internal temperatures 
the indicator diagrams will gradually improve until 
both ignition lag and combustion lag disappear. 

Load variations causing the automatic response of 
governing mechanism always affects ignition lag 
and combustion lag to a greater or lesser extent 
although the quantity of heat stored in the cylinder 
body, cylinder head and metal enclosures generally 
acts as a natural “ damper,” conducive to uniformity 
of operation. But if the change of load is other than 


Fic. 3. SwircHGEaR Foor. 
| ephemeral, the consequent variation of heat flow will 
| tend to advance or to delay the instant of highest 
combustion temperature as the quantity of gas 
admitted is greater or less. At full loads ignition 
will commence at an earlier stage than at lighter 
loads because inflammation will become more rapid 
at the higher temperatures and, because the highest 
peak of explosion pressure will then occur earlier 
in the power stroke of the cycle, expansion will be 
more complete and the release temperatures on the 
opening of the exhaust valve will be lower. With a 
somewhat lighter load there will be a greater 
ignition lag, a slower rate of inflammation, a 
delayed peak of combustion pressure and conse- 
quently expansion will be less complete. Arising 
from these phenomena there may be very little 
difference in exhaust-gas temperature at various 
loads despite the fact that the amount of fuel taking 
part in combustion does greatly vary. 

In a single-cylinder gas engine it is quite simple 





to experiment with an exhaust thermometer and to 
prove that for any given steady load, settings of 
ignition and of mixture proportions can be tuned to 
give low rates of fuel consumption per unit of power 
developed with a minimum exhaust-gas temperature. 
But there the usefulness ends. Gas, even of the same 
uniform calorific value per cubic foot, may vary more 
or less in composition and require more or less air 
to maintain the same effectiveness as regards com- 
bustion. Pressures of gas supply cannot be deemed 
invariable for even the rate at which it passes 
through pipes will vary with the higher or lower 
engine speed or heavier or lighter loads, and the 
effect of gas momentum when conducted through 
tubes under the influence of a quickly acceler- 
ating and more slowly decelerating piston when 
harnessed to a crank must not be forgotten. Atmos- 
pheric air is under the influence of barometric changes 
as well as the varying temperatures and humidity 
of winter and summer at early morning, at noon-day 
and at night. The volumetric capacity of the engine 
piston displacement will therefore vary as to the 
actual weight of air forming a greater or lesser part 
of the eventual gaseous mixture. These atmospheric 
variations are of negligible value in compression- 
ignition engines but are of much more consequence 


in gas engines. 








In multi-cylinder gas engines the tuning up of 








individual cylinders by exhaust thermometers is 
entirely impracticable. The fluctuations of pressure 
in an induction manifold are never the same for 
long together even for steady loads. The incidence 
of suction strokes in the usual “ firing sequence ” 
prevents uniformity of manifold pressure and a 
light-spring indicator diagram taken on a clockwork 
or electrically-driven drum at high speed will show 
divergent variations between cylinder and cylinder. 
Such divergencies will be greater in the gas manifold 
than in the air manifold because of the relative 
specific gravities and of the varying mixture 
proportions passing through dissimilar sectional 
areas, &c. When it is remembered that the action 
of a throttling governor is to increase the sub- 
atmospheric pressure of the respective manifolds 
and thus by increasing the pressure difference to 
hasten the rate of flow of a lesser volume, it will be 
obvious that the comparison between the conditions 
of working of a compression-ignition engine and those 
of a gas engine show very much greater differences 
than casual consideration would suggest. 

The differences are made still more pronounced by 
the fact that the valve settings of one cylinder 
overlap those of another, so that the early opening 
of an exhaust valve in one will increase the general 
exhaust manifold pressure. This means that 
increase must be transmitted into the cylinder of 
which the exhaust valve has not yet completed its 
closure. The effects of such exhaust pressure 
surges are the more serious in a gas engine because 
not only is hot residual gas blown backwards into an 
exhausted cylinder to lessen its capacity for a full 
cool charge, but the lessened pressure difference 
between atmospheric and that behind the motor 
piston checks the rate of flow of the entering fresh 
mixture. Irregularity of combustion efficiency 
ensues and if one cylinder is affected more than 
another, resulting in the generation of a lessened 
impulsive force, the governing mechanism, striving 
to obtain a regular speed of rotation, will cause the 
next cylinder or cylinders in sequence to admit 
heavier charges and thus will accentuate the normal 
cyclic irregularity. Exhaust-thermometer readings 
can give no useful service while such irregularities 
are possible. 

A further difference between the two types of 
engines may well be mentioned. In a compression- 
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ignition engine combustion is effected even when the | performance of a high-speed oil engine, varies with 


fuel pump injects a small quantity of fuel sufficient 
only to keep the engine rotating when deliberately 
slowed down to much below its normal running 
speed—so long in fact as the heat generated by air 
compression within the cylinder exceeds the ignition 
temperature of the fuel. Naturally, in a cold 
cylinder amply water-cooled, the lowest running 
speed at light load would be higher than in a cylinder 
with less chilling effect. In a gas engine there is a 
minimum strength of mixture and a definite limit 
to the range of inflammability. Misfiring fre- 


| she chemical qualities of the fuel, just as the knock 
| tendencies of a petrol engine vary with the fuel, 
although most of the phenomena of Diesel knock are 
|exactly the reverse of those of petrol-engine knock. 
|The ignition lag can therefore be taken as a basis 
for rating Diesel fuels, corresponding to the knock 
rating of petrols. 

The normal procedure in determining ignition 
lag is to find out the crank angle at which fuel 
injection begins, by some means or other, and then 
to take an indicator diagram on a time base, on 







quently occurs in one or more cylinders of a multi- 
cylinder unit at light loads owing to vagaries in 
mixture distribution depleting the strength of 
mixture to a critical limit. On this account it is 
advisable, when steady running in parallel with 
other engines is imperative, to keep the engines 
loaded up beyond the critical point, or if the unit 
must be kept in operation at light loads, then to 
shut off the mixture to one or more cylinders, so 
that the others can be retained within the region of 
practical combustion efficiency. 

Experience shows that full-load exhaust- 
thermometer readings of compression-ignition 
engines are of the order of 800 deg. F., and, varying 
directly with the amount of fuel admitted at each 
cycle, the no-load temperatures fall to 300 deg. 
or less. The indicator thermal efficiency attained 
in the best type is of the order of 45 per cent. at 
full load and increases to over 50 per cent. at 
quarter load or less. The quantity of heat passing 
away with the cooling liquid and loss by radiation 
and exhaust is therefore about 55 per cent. at full 
load. In the gas-engine cycle the indicator thermal 
efficiency is only about 35 per cent., so that, with 
loss by radiation and cooling medium of the same 
order, the quantity of heat passing to exhaust is 
10 per cent. greater. It is also released at a higher 
temperature, for even assuming equality of maximum 
combustion temperature the expansion ratio of a 
gas engine—never exceeding say 6-5 to 1, is very 
considerably less than that of the compression | 

| 











ignition engine—normally about 13 to 1. As a 
matter of fact, the highest combustion temperature | 
is greater in a gas engine than in a compression- 
ignition engine. 

Gas-engine exhaust temperatures exceeding 1,000 | 
deg. F. or 1,200 deg. F. are quite usual and for this | 
reason it is common practice to provide water- | 
cooled exhaust manifolds for engines exceeding, say, | 
10 in. of cylinder diameter. Indeed, for some dis- | 
tance away from the engine it is advisable to provide | 
a sheet-steel casing to form a circulating-air jacket | 
when above the floor or to arrange a ventilated | 
trench below ground level. 

No asbestos pipe-covering composition to retain | 
heat should be applied as the non-dissipation of | 
heat at 1,200 deg. F. or so will result in the attain- | 26 
ment of red heat throughout the whole of the | 
exhaust connections with consequent strains on | 
joints and supports due to alternate heating and 
cooling. If any attempt is to be made to recover 
waste heat for steam or hot-water services, the 
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which the point where the pressure line departs 
from the line of compression, without explosion, 
marks the ignition of the charge. The interval 
boiler should be placed as close to the exhaust | between these two points is then the ignition lag. 
manifold as is possible to avoid undue loss of heat |T hese diagrams can be produced by an indicator 
by radiation from the necessarily unlagged pipes. | of the Farnborough type, or by one of the more 
|recent indicators employing a cathode-ray oscillo- 
| graph, which are able to draw an accurate picture 
THE MEASUREMENT OF THE | of the pressure changes inside the cylinder for every 
QUALITY OF HIGH-SPEED OIL |single cycle. The drawback, however, of all 
ENGINE FUELS. diagram methods, apart from the time required, is 
— : | the fact that the evidence is not obtained at the 
By A. L. Bmp, M.A., and 8. G. Baver, Dipl.-Ing. | moment of the event, but only lateron. The engine 
WHEN fuel is injected into the combustion space | cannot, therefore, be immediately adjusted to give 
of a high-speed oil engine, a definite period of | the required reading, a tiresome sequel of trial and 
several thousandths of a second—generally termed | error readings being necessary. The authors have 
ignition lag—is observed, before the fuel particles now developed a method which allows continuous 
begin to burn. This means that the fuel is not| observation of the crank angle at which the fuel 
gradually burnt at tae rate of its injection, but | injector opens and the crank angle at which the 
that the whole amount injected during the period | fuel begins to ignite, the difference between these 
of the ignition lag is already present when ignition | two being the ignition lag. 
occurs, and explodes virtually at once, producing; The impulse which is used to mark the timing of 
a sharp pregsure rise. The amount and rate of this | the injection is taken from the lift of the automatic 
sudden rise depend evidently on the amount of | needle valve through a very light and stiff leverage, 
fuel present in the combustion space at the time of | which makes it possible to close a contact within 
the explosion, which in turn is determined by the | the first 5 per cent. of the needle lift. This is, as 
ignition lag, the time during which fuel is injected | experience indicates, sufficiently accurate. The 
without being burned. Under given circumstances, | whole lift is about 0-05 of an inch. The second 
the ignition lag, which determines the quality of ' impulse is taken from an ionisation gap, substan- 
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tially like a sparking plug, inserted in the combus. 
tion space at a place where the beginning of the 
explosion can reasonably be expected. The position 
is shown in Fig. 1. To take the time at which the 
flame first reaches the ionisation gap for the beginning 
of explosive combustion seems at least as well 
justified as to take the point on an indicator diagram 
at which the rate of pressure rise reaches a suitably 
defined value. The electric current obtainable 
through an ionisation gap, when the flame reaches 
it, is exceedingly small, even under a high voltage, 
far too small, at any rate, to be observed without 
strong amplification; and of this current again, 
only the time at which it begins to flow is of interest 
in this connection. So what is really wanted is an 
inertia-free relay, which closes a circuit by means of 











? Fig.2. 
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this impulse. No mechanical contrivance would, of 
course, do this with the necessary degree of accuracy. 
The mercury discharge valve, or thyratron, sug- 
gests itself as the ideal instrument for this task. 
Its main characteristic, in which it differs from the 
ordinary amplifier valve, is that a very small 
positive change in ite grid bias, requiring only a0 
infinitely small current, suffices to release 4 
discharge of the order of a kilowatt, which 10 
influence through the grid can stop afterwards. 
The current has to be switched off by some outside 
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means, before the whole can be worked as a relay 
again. This particular behaviour has been made 
use of in a circuit as shown in Fig. 2. Its discharge 
is sent through an ordinary neon lamp /, which is 
observed through a slot s in a drum d, revolving 
at engine speed. When the flame reaches the 
ionisation gap i, the discharge of the thyra- 
tron ¢ is started, and the neon lamp lights 
up. In the stroboscopic drum this is seen as 
the beginning of a band of light. When, at the 
next working stroke the fuel injector valve v lifts 
up again, a contact a is closed, shorting the thyra- 
tron-neon lamp circuit over a condenser e. This is 
sufficient to put the discharge out until the next 
explosion starts it up again. On the stroboscope, 
this appears as the end of a band of light. The 
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| isolated so as to be comparable to one another in a 


way reproducing normal engine running conditions. 
Fig. 3 shows what happens, when under otherwise 
constant conditions, the beginning of the injection 
is varied for two oils, Band D. First of all it will 
be seen that the term “ ignition lag ”’ in itself does 
not mean anything definite, unless we state first at 
which part of the engine cycle it occurs. There 
are as many different ignition lags as possibilities 
of timing the injection ; and time does not have 
the same influence at different piston positions, 
pressure and temperature varying with it. The first 
thing, therefore, that can be done is to arrange that 
one end of the delay period should always be at 
the same time of the cycle. Preferably the end 
of the period is fixed, that is, the start of explosion. 
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MINIMUM LOAD GIVING IGNITION AT T.DC. 


Cub.mm. per Cycle 
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length and location of the dark space between the 
stop and the start of the band of light in the strobo- 
scope correspond, as will be readily seen, to the 
duration and the timing of the ignition lag, measured 
on a scale m divided in degrees of crank angle. A 
further set of contacts 6 on the camshaft serves to 
discharge the condenser and to put out the neon 
lamp in the idle revolution between two working 
revolutions in a four-stroke cycle, in order to 
prevent overshading. This, of course, is done 
without interfering with the thyratron, which must 
be kept burning until the next injection stops it. 

As the following results indicate, this arrangement 
has proved to be reliable and efficient. Nevertheless, 
having the differentiation of fuel qualities in view 
as main object, its construction is only a first step 
towards this end. The next question presenting 
itself is, what factors, other than chemical qualities 
of the fuel, have a bearing on the ignition lag, and 
how can the chemical qualities of different fuels be 
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Top dead centre was chosen for the purpose, this 
being well in accordance with normal conditions. 
Fixing the end rather than the beginning of the 
period has another advantage. A given time 
interval, at say 20 degrees before TDC, is much 
less effective for chemical change than the same 
interval at TDC, because pressure and temperature 
are lower. This means that the change in timing 
necessary to obtain a certain effect is much bigger 
when the beginning of injection is varied. The 
injection advance angle necessary to produce 
explosion at TDC, i.e., the ignition lag as defined 
above, is in the following simply referred to as 
IAA. Fig. 4 shows some further essential facts. 
The pump delivery per cycle is marked in arbitrary 
units, 8-9 corresponding to theoretical fuel-air 
mixture, which, however, is, of course, far out of 
reach for the engine in question. Two things are 
brought out by this chart, namely, that the ignition 
lag (IAA), as defined, varies considerably with the 
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load, or amount of excess air, the jacket-water 
temperature being kept constant, and second, that 
the whole effect varies again considerably with the 
jacket-water temperature. Fig. 5 shows this again 
on temperature abscisse for two fuels, B and C. 
It is interesting to note from this diagram how 
much bigger a difference water temperature and 
load can cause than the change from one fuel to 
another within the range of commercial high-speed 
Diesel oils. For the purpose of rating fuel quali- 
ties, however, this method does not appear very 
promising, as differences show up so very little. 
In Fig. 6, measurements are again shown made at 
different constant temperatures, but in this case 
the LAA is plotted against the excess-air coefficient 
A, calculated from fuel consumption and engine 
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dimensions. In the diagram, oil C is represented 
at three different jacket-water temperatures, while 
Fig. 7 shows oil B and oil B with 2-5 per cent. 
ethyl nitrate, the well-known Diesel antiknock, 
working both at the same temperature. In this 
form of diagram a change of the temperature, or 
a change of the fuel itself, simply shifts the whole 
curve along on the abscissa, while the form of the 
curve remains substantially the same. Compara- 
tively small changes are readily seen. These two 
facts suggest that some progress might be achieved 
by defining the position of these curves in the 
direction of the abscissa, instead of taking the 
curves themselves. They each end on a certain 
ordinate, which could be used for the required 
definition. The question arises as to what is this 
ordinate. Obviously it is the highest excess air 
coefficient, or lowest load, respectively, at which 
ignition at TDC can be obtained at all under the 
given circumstances. And, indeed, it is found, at 
least with the engine used for these experiments, 
that when increasing: the injection advance angle, 
a point is reached where no further advance of the 
injection can advance the moment of ignition. In 
the engine used, this point was found to be between 
25 deg. and 26 deg. before TDC. Further advance 
only tends to make the engine unsteady without 
advancing the ignition. If, therefore, an injection 
advance slightly over this limiting value is used, 
several important advantages in the measuring 
process are gained. The first is independence from 
the measurement of the injection timing, and with 
the apparatus described, complete freedom from ail 
mechanical indicating devices. The second is the 
possibility of having always the same constant 
ignition lag which cuts out at least one other 
variable. This makes it possible, if engine design 
and speed are given, to bring all the important 
factors, fuel quality, load and temperature, into one 
single line on a diagram. 

By determining the lowest load at which, at a 
given temperature, ignition at TDC can be obtained, 
Fig. 8 is arrived at, where these loads or excess-air 
coefficients, respectively, are plotted against jacket 
water temperature. This method proved to be 
extremely sensitive. The minimum load giving 
TDC ignition is very sharply defined, and the 
diagram gives a single line for each fuel, showing 
differences quite explicitly. Further, it shows not 
only that, say, fuel C is different from fuel B by 
so and so many units defined for the purpose, but 
it shows also, for instance, if an excess-air coefficient 
of 3-3 is assumed, which means a certain load, that 
oil B will give a satisfactory performance (TDC 
ignition) under this load from 62 deg. C. water 
temperature on, while oil C requires at least 80 deg. C. 
to do the same. Oil B and C are two commercial 
brands. In terms of ignition lag, on the other hand, 
the difference under the same load and 60 deg. C., 
is found to be 18 deg. and 20 deg. crank angle for 





oil B and C, respectively. This means that oil C 
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will be slightly noisier under the circumstances 
specified than oil B, and nothing more. 
pointed out in the introduction, most fuels are 
satisfactory at normal engine temperatures and 
high loads, and trouble only arises when the engine 
has to run under reduced loads, or is to be started 
up from cold. The diagram, Fig. 8, shows at 
what temperature, with a given load, an oil will 
begin to work satisfactorily, or in other words, how 
warm the engine must be for easy starting with 
a certain oil, and it shows at the same time the 
smallest load affording satisfactory performance, 
at a given temperature, with a certain oil, which is 
the information required in connection with running 
at reduced loads. 

Lastly, it may be mentioned that this measuring 
system is very indifferent to day-to-day changes, 
which is rather an unusual feature for this kind of 
measurement. The line for oil B, for instance, in 
Fig. 8, is composed of all the points taken on 
three different days, and even here the scattering 
is mainly due to the use of a simple friction brake 
on the test engine, which made it impossible to 
get the governor of the fuel pump quite steady, 

The experiments were all carried out at the Cam- 
bridge University Engineering Laboratory on a 
four-cylinder, 4-in. by 6-in. engine, designed by 
Messrs. Beardmore for use as an auxiliary engine 
for airships. Fig. 1 shows the form of the plain- 
type combustion space. A speed of 1,320 r.p.m. 
was maintained throughout. 


The physical characteristics of the fuels used | 


are given in the accompanying Table : 


Fuel Fuel Fuel 


Specific gravity at 
60 deg. F 

Flash point (closed) 

Viscosity Redwood I 
at 100 deg. F 

Calorific value 
B.Th.Us, per Ib 

gross 
Sulphur content 
Asphalt content 


0-360 


36 deg. F 


100 deg. F 


0-859 


212 deg. F 


41 secs 


35 secs iT secs 


' 19.700 19,350 19,350 
1-25 per cent.) 1-0 per cent. 
Negligible (0-25 per cent 


0-7 per cent 
Negligible 


Acknowledgment is made to Professor C. E. 
Inglis, O.B.E., F.R.S., for the facilities provided 
for carrying out these experiments, 





FELLOWSHIrS IN Srreet-Trarric Researcu.—Ten 
years ago the University of Harvard established a Bureau 
for Street Traffic Research, the activities of which have 
recently been enlarged by gifts from the American 
Automobile Manufacturers’ Association, enabling 15 
fellowships to be endowed. One of these has been 
awarded to Mr. R. 8. Colquhoun, who studied highway 
engineering at the City and Guilds Engineering College, 
and town planning at University College. 
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Fie. 1. 


GENERAL VIEW OF Car. 


275-B.H-P. PNEUMATIC-TYRED 
PETROL-DRIVEN RAILCAR. 


| ALtHouGH the pneumatic-tyred railcar was regarded | 


with considerable scepticism at the time of its first 
introduction in France, experience has shown that it is 
admirably suited to certain classes of service, and as a 
consequence, its use in that country, and to a lesser 
extent in the French and other 
abroad, has rapidly extended. In ENGINeerrne, 
vol, exxxviii, page 72 (1934), a short account was given 
of the developments that had taken place to that 
date, and the latest model at the time, to seat 48 
persons, was described. Since the date of our article, 
the total mileage of 1,500,000 covered by Michelin 
railcars in France, which we then quoted, has been very 
considerably extended, and a new 100-seater model 
carried on three eight-wheel bogies has been developed. 
At the present time, experiments are being carried 
out with a still larger model, so that the position of the 
car in France may be said to be fully established. Up 
| till the present, the employment of the pneumatic-tyred 
car in England has been confined to a few experimental 
runs on Michelin cars, two of which, with the vehicles 
employed, were described, respectively, in ENGINEERING, 
vol. exxxiii, page 268 (1932), and vol. cxxxix, page 209 
(1935). The latter article dealt with a 56-seater model 
brought over from France for demonstration purposes, 
and it was stated in the course of the article that Messrs. 
Armstrong-Siddeley Motors, Limited, of Coventry, 
| had formed a subsidiary company, under the title of the 
Coventry Pneumatic Railcar Company, to manufacture 
vehicles of this type in England. The first of the new 
British vehicles has now been completed and is in 
experimental service, but before describing it in detail, 
a word about the suitability of pneumatic-tyred vehicles 
| for the conditions ruling on British railways may not 
| be out of place. 

| It is essential to bear in mind in this connection 
| that the conditions of service vary widely as between 
individual lines and different areas in this country. 
It may thus be said at the outset that although the 
Michelin car has found suitable for certain 
main-line services in France, the high traffic density 
characterising the majority of our own main lines ren- 
ders a corresponding use in this country quite imprac- 
ticable. On the other hand, however, there is, in the 
aggregate, a very large mileage of branch lines on which 
the traffic density is low, and on which the use of the 
railcar in one of its several types is at least worthy 
of serious consideration. It is hardly necessary to 
enter into the characteristics of the various types of 
ear available, and their suitability for different classes 
of service, as this ground has been previously covered 
in our columns. So far as the pneumatic-tyred car 
|is concerned, the leading characteristic is extreme 
| lightness of construction, resulting in high acceleration, 
and if required, high speed, with a high ratio of pay 
load to deadweight. The use of pneumatic tyres results 
in a possible very high rate of retardation, exceptionally 
smooth running, and silence. Finally, the particular 
form of construction employed in the cars under consi- 
deration results in a very simple control system with 
equally efficient running in either direction, thus elimi- 


colonies 


been 





countries | 





nating turning the car at terminals. These characteris- 
tics make a strong appeal to the travelling public, 
as they not only render possible a marked reduction 
in the time required to make any particular journey, 
but also ensure that the journey is made with a degree 
of comfort very different from that usually associated 
with local trains. This in itself is likely to attract 
traffic, but what is of perhaps more importance to the 
railway company is that the high rates of pay load to 
deadweight results in economical running, the advantage 
which the pneumatic railcar enjoys in this respect when 
compared with the usual local steam train being greatest 
when the train is lightly loaded, so that the loss is 
reduced during slack traffic periods. 

Turning now to the new car manufactured by the 
Coventry Pneumatic Railear Company, it may be said 
that the design of this car, which is illustrated in Figs. | 
to 25, Plate X, and above and opposite and on page 174, 
is based on that of the corresponding Michelin model, 
but that a number of interesting modifications have 
been made. As shown in Fig. 1, the external appear- 
ance is very similar to the French cars, the only material 
differences in this respect being that, in the English 
model, the conning tower has been placed to one side 
to give a better view of ground signals and the road, 
and the windows have been increased in height. The 
main differences in the mechanical portion of the car 
are that a more powerful engine, specially designed 
for the service, is employed, and that the step-down 
gear has been replaced by a Wilson epicyclic box. 
Other minor differences will be noticed in the course 
of the description. Before going into details, it may 
be recalled that the main frame of the car, on which the 
body is built up, is mounted on two eight-wheeled 
bogies. The engine and gear box are mounted in the 
main frame at what may be conveniently called the 
front of the car, that is, the conning-tower end, and 
are coupled to the third axle of the leading bogie by a 
propeller shaft. From this axle, which incorporates the 
reversing gear, the drive is taken to the two adjacent 
axles by twin roller chains. The two forward wheels 
on the leading bogie, and also all eight wheels on the 
trailing bogie, run free. All the sixteen wheels on the 
car are fitted with brakes. The radiator is mounted 
in front of the engine, and is cooled by direct draught 
when the car is in the forward gear. When running in 
reverse, shutters in front of the radiator are closed, 
and a large cowl in the roof of the car by the side of the 
conning tower is raised. This cowl directs a stream 
of air, through suitable ducts, over the radiator. 
The cowl is controlled by a lever and ratchet in the 
driver’s compartment, and the radiator shutters are 
also controlled from this compartment. 

It has already been emphasised that the whole 
car is characterised by extreme lightness of construction, 
this feature being rendered necessary by the relatively 
small bearing surface available for the tyres on the 
rails. The standard rail in practically universal use 
is only 2} in. wide on the head, and the limited surface 
thus available would involve a large number of wheels, 
with corresponding difficulties in arranging for the 
necessary lateral displacements on curves, if the car 
components were of normal weight. The main frame, 
of which a view is reproduced in Fig. 23, page 174, and 
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which is also shown in Fig. 18, above, is made up of 
side members in the form of channels fabricated from 
three plates of low-carbon steel, this material being used 
on account of the fact that the members are welded 
throughout. The form of the side members is clearly 
shown in Fig. 2, and it will be seen that vertical ribs are 
pressed out at frequent intervals to increase the stiffness. 
Che maximum depth at the centre portion is 17} in. 
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The side members are joined at the front 
end by a curved piece of similar material 
and section, making the frame continuous 
at this end, and throughout the length by 
fabricated channel or box-section cross 
members of high-tensile steel. The webs 
of these members are drilled throughout 
for lightness, as shown in Fig. 23. Addi- 
tional longitudinal and diagonal members 
unite the cross members to form the engine 
supports and the bogie slides, and also to 
impart the necessary degree of rigidity ; 
and finally, two fabricated brackets are 
provided on the underside of the frame to 
carry the bogie pivots. The rear of these 
two brackets can be clearly seen in Fig. 23, 
and it will be noted that they are roughly 
of cruciform shape. The curved end at 
the front of the frame is stiffened by gusset 
plates, as shown in Fig. 18. The joints 
between the side and cross members, and 
also between the various subsidiary members, are 
riveted, while the gusset plates referred to are welded 
in. The frame is 54 ft. long, and weighs only 22} ewt. 

As shown in Fig. 25, the engine and gear box form 
one unit, mounted in an inclined position below, and in 
front of, the control platform. The engine feet are 
detachable, and are fitted with Floatex anti-vibration 
rubber mountings. The engine is a 12-cylinder Vee- 





Fig. 


19. Eprtoyciic Grar Box. 


model, closely resembling the Siddeley six-cylinder 
‘* Special,”’ but with two cylinder blocks instead of one. 
The cylinder bore is 4 in., and the piston stroke is 
| 5} in., giving a capacity of 791 cub. in. (12,970 c.c.). 
| The two blocks of cylinders are inclined at 60 deg., 
jand the crankcase and two blocks form a one-piece 
| Hiduminium-alloy casting, resulting in a considerable 
|} economy in weight as compared with the more usual 
| construction. The cylinders are provided with wet- 
| type hardened and tempered cast-iron liners shrunk 
into position, the construction being clearly shown 
in Fig. 20. Water leakage is prevented at the top end 
by the cylinder-head joint, and at the bottom by a 
copper diaphragm held in position by locknuts, and 
allowing free expansion of the liners. The cylinder 
heads are interchangeable, and are also Hiduminium- 
alloy castings. They have aluminium-bronze valve 
seats, screwed and shrunk into position. The pistons 
are of the Invar strut aluminium-alloy type, and are 
fitted with three gas and one scraper ring. The gud- 
geon pins are of the fully-floating type, located endwise 
by Seeger rings fitted in grooves in the piston. The 
connecting rods are of tubular form, machined all 
over from high-tensile steel forgings. The two rods 
connected to each pin are not articulated, but are 
mounted side by side. The small-end bearings are of 
phosphor-bronze, while the big-end bearings are lined 
with lead bronze. The crankshaft is a high-tensile 
steel forging, machined all over, and has circular webs. 
It is carried in seven lead-bronze lined bearings, 
and a harmonic vibration damper is mounted at the 
front end. All the crank pins and journals are drilled 
for pressure-feed lubrication. 

The valves are of the overhead type, operated by 
totally-enclosed push rods, The inlet and exhaust 
valves are in line, and the ends are tipped with Stellite 
to prevent wear between the valve ends and the rockers. 
Both sets of valves have hollow stems, and the exhaust 
valves are sodium filled. Dual valve springs are fitted 
throughout. The camshaft is mounted in the centre of 
the crank-case above the crankshaft. It is machined 
all over from steel bar, with the cams formed integral 
with the shaft, and is carried in seven pressure- 
lubricated phosphor-bronze bearings. The camshaft 
and magneto are driven by a triangulated twin roller 
chain, with tension adjustment by means of a manually - 


| 
| 
| 
| 
| 


operated jockey pulley. The chain is positively 
lubricated, while the valve rockers are pressure 
lubricated. Screw adjustment is provided for setting 


the tappet clearances, and the tappets are of the 





hydraulic type to ensure silent running. It will be 































168 


observed from Fig. 21 that the tappets are in two parts. 
The lower part contains a small ball valve, oil from the 
engine lubricating system being delivered under pressure 
into the space below the ball. The oil passes the ball 
to fill the space between the two parts of the tappet, 
so that any slack developing between the top of the 
push rod and the valve cam is automatically taken up, 
the ball preventing the df being forced out when the rod 
is under compression. This arrangement has given very 
satisfactory results on the Siddeley “ Special” engine. 
\ll the valve gear on each head is enclosed by a quickly- 
detachable oil-tight cover, as shown in Fig. 25. The 
engine sump is a magnesium casting, and together with 
the crankcase, forms the spigot for the clutch housing. 
Che sump is easily detachable for inspection of the big 
ends, &c., without dismantling the clutch, and has 
1 capacity of 4 gallons of oil. The oil filler, incor- 
porating a level indicator, is located high up on the off 
side. Ignition is by a dual B.T.H. twelve-cylinder 
magneto, mounted in the Vee, and fitted with automatic 
advance and retard. A twelve-volt coil, with a change- 
over switch, is fitted in addition. The coil is located 
above the left-hand front engine foot, and is employed 
for starting up. Two 8.U. downdraught carburettors, 
shown in Fig. 25, are fitted, one to each bank of cylinders 
The carburettors are, however, interconnected. They 
ire fitted with flame arresters, and are mounted above 
the Vee. There are two oil pumps, a circulating and a 
pressure pump, both of the spur-gear type. The two 
jumps are mounted on a common spindle, and are 
driven by spiral gearing from the rear end of the 
camshaft. The circulating pump continually circulates 
the oil in the sump through a cooler, and the pressure 
pump feeds the various bearings, the oil in the latter 
case being passed through a Tecalemit filter before 
reaching the main oil gallery. The water-circulating 
pump is of the centrifugal type, and is fitted with a 
carbon ring gland, so that it requires no attention. Itis 
mounted on the front engine cover, and driven from an 
extension of the magneto shaft. Thermostats are fitted 
on each water outlet pipe from the cylinder blocks, 


irranged to by-pass the water to the pockets until a | 


As previously 


pre-arranged temperature is reached. 
front of the 


mentioned, the radiator is mounted in 
engine, 

Che duct for directing the air from the roof cowl, also 
previously mentioned, is indicated in Fig. 2. The air 
circulation is assisted by a fan of large diameter. This 
tan is six-bladed, and is a magnesium casting, mounted 
on ball bearings. It is driven by twin belts, which also 
drive a countershaft in the front near side engine foot, 
as shown in Fig. 25, the countershaft in turn driving the 
compressor and dynamo. The fan-belt tension is 
uljustable by an eccentric on the fan spindle. A 
separate exhaust manifold is provided for each cylinder 
head, coupled to pipes leading to separate silencers. 
As shown in Fig. 2, the silencers are mounted well | 
forward on each side of the engine, in such a position | 
that they and the lower portions of the connecting pipes 
are exposed to the full air blast when the car is in 
motion. The engine has a compression ratio of 6 to I, | 
and develops its rated power of 275 brake horse-power | 
at 3,000 r.p.m. and 280 brake horse-power at 3,200 | 
r.p.m. Its weight dry and without clutch or gear box 
is 981 lb. With the addition of these elements, the | 
weight is 1,350 Ib | 

Neither the clutch nor gear box call for particular | 
mention. The clutch is a dry plate model of normal | 
design, and the gear box, shown in Fig. 19, does not 
differ essentially from other Wilson four-speed boxes, | 
such as have been previously described in our columns, 
It may be mentioned, however, that special inter- 
eoupling maintains the clutch in the disengaged 
position whenever the gear box is in the neutral gear 
thus isolating the whole of the transmission from 
the power unit. The gear-box ratios are 4, 2-1714, 
1-3902, and | to 1, while the final driving axle ratio 
is 4°23 to 1. From the box, the drive 
is taken to the third axle of the driving bogie by 
means of an open cardan shaft fitted with two 
universal joints. Views of the driving bogie are given 
in Figs. 11 t» 13 and 24, while the main driving axle is 
shown in section in Fig. 17. It will be observed from the 
latter figure that the final drive bevel pinion is in per 
manent engagement with a crown wheel on each side, 
the direction of running being determined by a double- 
ended dog clutch sliding on splines on the wheel shafts, 
and engaging with dogs on one or other of the crown 
wheels. The reversing gear is shown in the neutral 
position in the figure. The arrangement of the chain 
drive from the main driving axle to the two adjacent 
axles is shown in Figs. 11 and 12. The main axle casing 
is fabricated throughout, and encloses the sprockets 
for the driving chains. The chains are brought out 
through openings in the casing and pass over jockey 
pulleys, mounted on the casing itself, the position of 
the jockey pulleys being adjustable to maintain the 
correct tension on the chains. 

Turning next to the construction of the driving bogie, 
the bogie is attached to the main car frame by a centre 
pivot mounted in a rubber housing, the weight being 
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carried on roller tracks and bronze slippers, also bedded 
}on rubber. A. section through the pivot, which allows 
| about 2 in. side play, is given in Fig. 11. The slippers 
are disposed radially with respect to the pivots, and are 
carried on brackets on the outside of the bogie frame. 
They can be seen between the first and second, and 
third and fourth, axles in Fig. 24. A bracket and slipper 
is also shown on the left in Fig. 13. The bogie frame 
which is partly welded and partly riveted is fabricated 
from high-tensile steel, the open side members being 
bridged by box members opposite the sli brackets, 
shown in Figs.11 and 12. The bogie centre pivot is 
mounted in a cruciform member, somewhat similar to 
those on the main frame, and the side members of the 
bogie are bridged at the ends by light tubes welded 
in, as shown in Fig. 24. The axle boxes are mounted 
in horn plates in the usual way, and are joined by a 
fabricated dropped axle of square section, as shown in 
Figs. 11, 12 and 13, Semi-elliptic springing is employed, 
there being two springs on eae! as shown in 
Fig. 11. The ends of the ere carried 
on slides on top of the axle boxes, and they are anchored 
at the centre to the main cross members of the bogie, 
through which they pass. The trailing bogie, ilustrated 
in Figs. 6 to 10, is generally similar in .cofstruction 
to the driving bogie, and does not call for special com- 
ment. There are two independent braking systems 
on the car, the main power-operated system 

the brakes on all the driving-bogie wheels, and on the 
two outer axles of the trailing bogie. The brakes on this 
system are of the Lockheed hydraulic type actuated 
by Westinghouse compressed-air boosters. The brakes 
on the two centre trailing-bogie axles are operated by 
foot, and are for emergency use, or to Seve a8 a parking 
brake, the pedal being provided with a ratchet catch 
to hold it down in the latter case. The brake drums 
are all ribbed, as shown in Fig. 16, which also illustrates 
the stub axle assembly of one of the trailing wheels 
in detail. 

The wheels are of the pressed-steel dise type, and 
are fitted with 354 in. tyres, inflated to a ure of 
90 Ib. to 100 lb. per square inch, One of the most 
interesting features of the car is the provision made 
to give warning of a deflated tyre, and to ensure that 


no detrimental effect results from such a contingency. 
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| ment is provided with windows giving the passengers 
| an uninterrupted view of the line. The body has been 
very carefully designed to reduce weight to a minimum 
| without the sacrifice of the necessary strength. As 
will be gathered from Fig. 18, there is no body framing 
in the accepted sense. The shell is built up from 0-1-in 
aluminium plates which are turned over at right angles 
at the edges, the flanges thus formed when bolte) 
together forming the uprights, as shown in Fig. 1s. 
After spraying with asbestos to give a vibration-damp. 
ing oni nauieiian layer, the interior surface is finall, 
covered with plywood. A feature of this form of 
constriction is that any panel can be removed «1 
replaced ‘ in case of damage. Soft packing 
is inserted sdguae the flanges to Gmilints pabling 
and to impart a certain degree of flexibility to the body 
when running over a rough road. The seats are of the 
tubular type upholstered in cloth, and the interiv: 
of the car is finished in rexine. It will be notice:| 
from Fig. 3 that the fixed seats provide accommodation 
for 48 persons, the remaining eight passengers being 
provided for by tip-up seats in the passage betwee: 
the entrance doors. Light-alloy luggage racks are 
—.. and the interior lighting is by roof lights 

ere are four full-drop windows at each end of tl. 
car, the remainder being of the balance drop type. 
The interior of the car is heated by directing the air 
leaving the radiator into a trunk over the engine ani 
thence to ducting under the floor. From the ducting 
it can be delivered into the car through three floor 
gratings with adjustable openings. The ducting unde: 
the floor can be seen in Fig. 18. The luggage compart- 
ment is designed to take about 15 cwt. of luggage, «1! 
is provided with doors of the roller blind type. 


(To be continued.) 
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Arthur Duckham Research Fellowship.—Endowed in 
1934 as a memorial and a tribute to Sir Arthw 
Duckham, the Arthur Duckham Research Award for 
1936-37 will take the form of a fellowship of the value 
of 3501. for the purpose of investigating abroad for 
one year recent developments in the manufacture, dis 





The tyres themselves are of a special form developed 
by the Michelin company, and are shown in section in | 
Fig. 14. It will be noticed that the outer cover is of | 
roughly conventional form, but that a solid inner | 
tyre is introduced, leaving a space of kidney-shaped | 
cross section for the reception of the inner tube. Should 
a tyre become deflated, contact takes place between 
the walls of the inner tube at the centre, resulting in 
effect in a solid tyre of little less diameter than a fully 
inflated tyre, and on which the car can run without 
detriment until it is convenient to change the wheel. 
Actually, a deflated tyre is a very rare occurrence, 
Statistics obtained by the Michelin Company showing 
that, on an average, a failure occurs once in 37,700 
train miles. As shown in Fig. 16, the rims are detach- 
able in a similar manner to those of road vehicles, and 
the operation of changing a rim only requires about the 
same time. Two spare rims, complete with tyres, 
are carried in a swinging bracket under the car. The 
mechanism for giving warning of loss of pressure in the 
tyre is illustrated in Figs. 15 and 16. It will be observed 
that a flexible connection is made from the valve of the 
inner tube to a gauge mounted on the wheel hub, this | 
gauge indicating the tyre pressure at all times. The| 
gauge itself is mounted on the end of a cylinder, in| 
which there is a piston normally held to the right, as | 
viewed in Fig. 16, by the air pressure. If the latter 
falls below a predetermined amount, the piston is 
moved to the left under the influence of a spring, and | 
its inner end makes contact with a ring mounted on the | 
wheel hub as shown, thus completing an electric 
cireuit to ring a bell in the driver’s compartment. 
The spring shown in the drawing merely serves to clip 
the gauge to the wheel, and takes no part in the action 
referred to. Before leaving Fig. 14, it may be men- | 
tioned that the rubber insert in the wheel rim, referred | 
to in our description of the French cars, which elimi- | 
nates all screeching on curves, is shown on the right | 
in this figure. 

Before passing on to the controls and track circuiting | 
system, it will be convenient to deal with the body- | 
work. The car is arranged as a 56-seater model, and | 
is divided into the main passenger compartment, a | 
luggage compartment, toilet, and engine compartment | 
with the driving platform to one side, as shown in — 
plan, Fig. 3. A good impression of the passenger 
compartment is given by the photograph reproduced | 
in Fig. 22. The entrance doors, of Alpax, are in the | 
centre of the compartment, and are of the hand-| 
controlled type, the two half doors being coupled by a 
coarse threaded screw at the top so that it is only 
necessary to move one half to open both. The seats | 
are of the fixed-back type, those between the doors | 
and the luggage compartment facing in one direction | 
and the remainder in the opposite direction. The | 
curved end of the car remote from the engine compart- 














of time in College. 


Czechoslovakia’s imports of 


nounced by the Ministry of Transport last week. 
first concerns the widening of the London-Norwich trunk 
road from 22 ft. to 28 ft. for a length of 1} miles, wher: 


tribution, utilisation, and/or supply of gas and its 
by-products. Candidates, who must be not more than 
30 years of age, must hold an honours degree and must 
give, in their applications, an undertaking of their 
intention to follow a career in the gas industry. Appli 
cations must be sent not later than August 31 to 
Mr. J. R. W. Alexander, honorary secretary, Arthur 
Duckham Memorial Fund Committee, 28, Grosvenor 
gardens, London, 8.W.1, from whom further particulars 
are obtainable. 

Technical College, Bradford.—The prospectus of the 
diploma and special day courses to be held at the 
Technical College, Bradford, during the session 1936 
37, has recently been issued. Diploma courses, which 
involve full-time attendance during a period of three or 
four years, are arranged in the departments of textile 
industries, chemistry, dyeing, civil, mechanical and 
electrical engineering, and physics. The courses hav: 
also been arranged to meet the needs of students 
wishing to present themselves for honours-degree exami- 
nations of the University of London. Special day 
courses are arranged in each department to meet the 
needs of students who are preparing for special exami- 
nations, or for students who may need preparation for 
special sides of industrial work. Part-time day courses 


are arranged to meet the requirements of students 


whose ordinary occupation takes the greater portion of 
their time, but who are able to spend a certain amount 
Copies of the prospectus, which 
contains detailed syllabuses and full particulars 
regarding all College activities, are obtainable from 
the Principal. The Michaelmas term will open on 


September 22. 








CZECHOSLOVAKIAN IMPORTS OF AUSTRALIAN WOOL 
For the first 11 months of the 1935-36 fiscal year. 
Australian wool totalled 


29,988 bales, compared with only 6,030 bales in thx 


corresponding period of 1934-35. 





Recent Roap ImprRovEMENT ScuemeEs.——Details 
regarding three road improvement schemes were an 


The 


it runs through Epping Forest. A reinforeed concrete 


surface and a 4-ft. 6-in. footpath are to be provided 
A roundabout is to be constructed at the northern end 


Union-street, High-street and Waijlsall-street. 


Upper 


Wednesbury, are to be widened to 65 ft., 45 ft., and 50 ft 
respectively for short distances to facilitate the flow o! 
through 
roundabout 
at one crossing. 
trunk route known as Strickland gate is to be widened 
to an average of 45 ft., giving a 30-ft, roadway and an 
additional 7-ft. 6-in. footway. 


traffic and to improve visibility. A traffic 
is to be substituted for automatic signals 
In Kendal, part of the London-Carlisle 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at July 20, 
the number of insured persons between the ages of 16 


and 64 in employment in Great Britain, exclusive of 
agricultural workers, was approximately 10,895,000. 
This was 63,000 more than a month before, and 481,000 


more than a year before. There was an improvement 
in employment, between June 22 and July 20, in the 
cotton industry, metal-goods manufacture, the electric 
cable, apparatus, &c., industry, printing and book- 
binding, the transport and distributive trades, and 
hotel and boarding house service. There was also a 
substantial reduction in the numbers unemployed in 
the coal-mining industry, following the increase in 
those numbers for temporary reasons last month. On 
the other hand, employment declined in building and 
public-works contracting, tailoring, and the boot and 
shoe industry. 





At July 20, the numbers of unemployed persons on 
the registers of employment exchanges in Great 
Britain were 1,285,805 wholly unemployed, 296,007 
temporarily stopped, and 70,260 normally in casual 
«mployment, making a total of 1,652,072. This was 
50,604 less than the number on the registers at 
June 22, 1936, and 320,869 less than at July 22, 1935. 
The total comprised 1,312,527 men, 49,193 boys, 
246,145 women, and 44,207 girls. 





Of the persons on the registers at July 20, about 
47 per cent. were applicants for insurance benefit, and 
about 38 per cent. for unemployment allowances, while 
about 15 per cent, were uninsured or were for other 
reasons not entitled to apply for benefit or unemploy- 
ment allowances. In the case of about 45 per cent. 
of the total of 1,409,644 persons on the registers who 
were applying for benefit or unemployment allowances, 
the last spell of registered unemployment had lasted 
less than six weeks; for about 56 per cent. it had 
lasted lass than three months, and for about 65 per cent. 
less than six months. About 24 per cent. of the total 
had been on the register for twelve months or more. 
A considerable proportion of the persons who have 
been on the register for extended periods will have 
had one or more short spells of employment, lasting not 
more than three days each, during such periods. 


Between June 22 and July 20, the numbers on the 
registers decreased by 4,912 in the London area, 3,996 
in the South-Eastern area, 3,941 in the South-Western 
area, 37,910 in the North-Eastern area, 5,985 in the 
North-Western area, and 10,902 in Wales. In the 
Midlands, they increased by 3,013, and in Scotland by 
14,029. As compared with the position at July 22, 
1935, there were at July 20, 59,652 fewer unemployed 
in coal-mining, 29,602 fewer in engineering, &c., 22,033 
fewer in building, 17,711 fewer in shipbuilding and ship- 
repairing, 12,841 fewer in metal goods manufacture, 
and 11,722 fewer in iron and steel. 





The General and Municipal Workers have sent in 
ior discussion at the forthcoming Trades Union Congress, 
a resolution condemning the Government for its treat- 
ment of the special areas. Immediate action is 
demanded to rejuvenate the areas by providing work 
at trade union rates and conditions, in co-operation 
with the local authorities, on schemes of land reclama- 
tion, prevention of coast erosion, the construction of 
roads, bridges and harbours, land drainage, water 
supplies, and similar undertakings. ‘As such work 
is of national importance,” the cost of it, it is claimed, 
should be “a direct charge on the national exchequer, 
80 as to relieve the burdens of the ratepayers in the 
special areas.”’ Finally, the resolution deplores the 
failure to direct new industries to distressed areas, 
condemns the feeble attempt of the Government to 
deal with the problem by the subsidising of small 
industries, and ealls for systematic planning of public 
utility services. 


The Foundry Workers, in another resolution, protest 


against the Government’s action in reducing the 
Weekly contributions of the insured workers by a 
Penny a week as a means of using the 5,500,0001. per 
annum Unemployment Fund Surplus. A resolution, 
whic h is to be moved on behalf of the Mineworkers’ 
Federation of Great Britain, urges the necessity of 


amending the Workmen’s Compensation Acts on the 
lines of the Bill promoted by the Labour Party and 
the Trades Union Congress, with special reference to 
(lixeases caused by processes involving the use of 
power drills or any machinery causing vibratory 
shocks; also to silicosis and anthracosis. More 
Satisiactory measures are, in addition, demanded, to 
*nsure that workers receive “ adequate compensation 
and more equitable treatment in respect of medical 
eX4mination.”’ 
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A resolution of which the Transport and General 
Workers’ Union has given notice, asks the Trades 
Union Congress General Council to approach the 
Government with a view to bringing into being an 
inclusive scheme for all classes of workers covering 
(a) Unemployed Insurance; (6) National Health 
Insurance; (c) Pensions, including widows and 
orphans. 


Several unions demand a reduction of working hours 
to 40 per week without any decrease in wages, and in 
some of the resolutions, the action of the Government 
“in blocking the way to this reform” is condemned. 
Legislation to compel all employers to grant holidays 
with full pay is desired by the County Officers’ Associa- 
tion, and Amalgamated Engineering Union urges 
that steps be taken to safeguard the payment of wages 
in the event of the King’s mation being proclaimed 
a national holiday. 





The Distributive and Allied Workers’ Society proposes 
that the Trades Union Congress General Council shall 
call a conference of affiliated trade union executives 
to consider the formulation of a unified policy for a 
campaign to increase wages and reduce hours. Legis- 
lation ‘or the socialisation of the cotton industry is 
demanded in a resolution sent in by the Amalgamated 
Weavers’ Association, who ‘deplore the failure of 
those responsible for the government of the industry 
to aj remedies to the evils of the present situation.” 
The ‘trical Trades Union desires nationalisation 
of the supply and distribution of electricity. 





The report of the General Federation of Trade Unions 
for the second quarter of the current year states that 
the income from contributions during the three months 
was 6,3671. 19s. 3d., and the expenditure on benefits 
4021. 2s. 6d. At the end of June, the number of affili- 
ated societies was 97, of which 62 were on the higher 
scale, 32 on the lower scale, and three on both scales. 
The membership on which contributions were based 
was 349,392, of whom 220,011 were on the higher 
scale, 119,367 on the lower scale, and 10,014 on both 
scales. The gross membership was 359,449. 





Mr. Appleton, the general secretary, mentions that 
the Denton Silk Hat Trimmers and Stitchers have 
seceded from the Federation. Their “ letter of notifi- 
cation,” he says, ‘‘ expresses great regret at the course 
they have been com to take and says that this is 
entirely due to the fact that fashion have 
destroyed the need for their particular work and have 
left them without members. 


According to the Washington correspondent of 7'he 
Times, the dispute which threatens to split the United 
States Labour movement grew out of the efforts of 
the Committee for Industrial Organisation to 
“‘ unionise ’ the steel industry on vertical lines. The 
American Federation of Labour’s policy is to organise 
the workers in crafts, and the Committee for Industrial 
Organisation’s earliest challenge to the principle which 
that expresses was the Sig, of a strong 
industrial union of miners. Judging from Steel 
Pacts, an official organ of the American Iron and 
Steel Institute, the task of “ unionising”’ the steel 
industry, on either craft or industrial lines, will be a 
difficult one. It is officially stated that returns received 
by the Institute from 30 major steel plants show that 
out of a tbtal of 275,674 workers entitled to vote in 
elections of employee representatives, 254,029 actually 
voted. Expressed in other words, the position is 
that 92 per cent. of the country’s steel workers prefer 
to belong to ‘company unions” rather than a union 
affiliated to the American Federation of Labour or 
to one affiliated to the Committee for Industrial 
Organisation. 


Steel Facts states that the relations between employees 
and employers in the steel industry have been har- 
monious under these employee representation plans. 
** About 73 per cent.,”’ it is stated, “or three out of 
four eases, were settled in the employees’ favour, 
while only 16 per cent. were decided in favour of 
management. The rest were compromised, withdrawn 
or are still pending.” 


The National Council of the Independent Labour 
Party has decided to send a letter to the executives 
of the Labour Party, the Co-operative Party and the 
Communist Party, containing suggestions for promoting 
working-class unity. The following issues are to be 
indicated on which the Council believe there is agree- 
ment “in order to show the wide field of united action 
on which the four parties might co-operate ” :— 
Withdrawal of the Unemployment Assistance Board 


| regulations, abolition of the means test, a living scale 
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of allowances for the unemployed and their dependents, 
pensions of 11, a. week at 60, reduction of the rents of 
all working-class ‘houses, a national housing drive, 
national maintenance grants for raised school-leaving 
age, repeal of the Trade Disputes Act, repeal of the 
Sedition Act, opposition to re-armament and war, 
assistance to Spanish workers and workers of other 
countries resisting Fascism, development of inter- 
national working-class co-operation and unity, s«If- 
determination for India and colonial territories and 
nationalisation of banking, armaments, mining and 
transport. 


The weekly organ of the International Labour Office 
at Geneva states that more than 60,000 steel workers 
in the eastern States will receive holidays with pay 
as the result of a decision of the United States Steel 
Corporation and its subsidiaries. Notices were posted 
in the Carnegie Illinois plant on May 8, stating that 
holidays would be granted for the current year to workers 
with five or more years of continuous service. Officials 
of the American Sheet and Tin-Plate Company, a 
subsidiary of the United States Steel Corporation, 
announced that it would participate in this scheme. 
A similar scheme has been instituted by the Republic 
Steel Corporation. This concerted action is inter- 
preted by the president of the Amalgamated Association 
of Iron, Steel and Tin Workers as a move to strengthen 
the position of so-called company unions in the steel 
industry as opposed to outside unions. 


Hourly-rate employees of the Packard Motor Com- 
pany of Detroit will receive one week's holiday with 
pay, according to an announcement by the president 
of the company. This is believed to be the first instance 
of a motor-car company granting holidays with pay to 
this class of workers. More than 7,000 employees 
who have been in the company’s service for a year or 
more prior to June | will receive holidays with pay. 
For each full month of continuous service during the 
year each worker will receive half a day, making a total 
of 48 hours, or one week’s holiday. Agreements 
concluded by the United States Licensed Officers with 
the Columbia Steamship Company on April 16, and 
the Panama Railway Company on April 18, provide 
for an eight-hour day, holidays with pay, night relief 
and an arbitration board. 


The new legislation regulating collective agreements 
in France provides that joint committees of employers 
and workers are to be set up when agreements of the 
kind are concluded. The Minister of Labour has, 
therefore, addressed a circular to the prefects of depart- 
ments instructing them to set up immediately in each 
department a joint conciliation board, the functions of 
which are defined below. It frequently happens that 
when a dispute arises which cannot be settled by direct 
negotiations between employers and employed, the 
parties have no one to bring them together and help 
them to reach agreement. In future such disputes are 
to be referred to the joint conciliation board in each 
department. The board will sit under the chairmanship 
of the prefect and will consist of employers and workers 
in equal numbers, appointed on the proposal of the 
Chambers of Commerce in the case of employers and the 
departmental federations of trade unions in the case of 
workers. 


Whenever a dispute is referred to a board, the latter 
will appoint an official with the necessary qualifications 
who will approach both parties and try to initiate 
negotiations. The prefect will only summon parties to 
appear before the board if conciliation by the official 
fails. The board will not normally give decisions which 
are binding on the parties. It will mainly be a concilia- 
tion authority. 


The 30-hour and 40-hour week are not planks in the 
election platform of either of the important American 
political parties. The Democratic platform suggests a 
reduction of hours for wage-earners and promises to 
seek a clarifying amendment to the Constitution if 
solutions to such problems as maximum hours and 
working conditions in industry cannot be secured 
through legislation within the Constitution. It recog- 
nises the need for Federal as well as State legislation in 
such matters. The Republican platform as regards 
hours of labour is limited to State legislation for 
women and children, claiming that such action can 
be taken within the Constitution as it now stands. 
The interpretation of this plank by Mr. Landon, the 
Republican nominee for President, promises an attempt 
to secure a Constitutional amendment to permit the 
States to enact legislation of this kind if it is proved 
that such action is not possible under the Constitution. 
The Socialist platform calls for a 30-hour week and 
amendments to the Constitution to adapt it to the 
needs of the times. 
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AUTOMATIC STOPPING DEVICE 
FOR FOUR-SPINDLE BAR LATHE.| AUTOMATIC STOPPING DEVICE FOR BAR LATHE. 


Tue four-spindle bar lathe generally known as a 
multi-spindle automatic bar machine, is fully automatic | CONSTRUCTED BY MESSRS. THE B.S.A. TOOLS, LIMITED, ENGINEERS, BIRMINGHAM. 
so long as it is kept supplied with bar stock ; that is, 
successive operations of screwing, turning, parting-off, 
&c,, are uninterruptedly performed without any atten- 
tion on the part of the operator. But the operator must 
keep a close watch on the machine when the bar stock 
is nearly used up, so that he can stop it promptly, 
otherwise the last piece of bar may be so short that it 
cannot be rigidly held by the work-spindle collet and 
breakage of tools may result, At the high speeds at 
which these machines run, the problem of proper 
attention may become formidable, especially when one 
operator is in charge of a number of machines; thus 
he may, by way of precaution, unnecessarily stop one 
or more machines while attending to another. The 
automatic stopping device shown in the accompanying 
illustrations in Figs. 1 to 5, on this page and opposite, 
has been developed to avoid both possible damage 
and loss of time, and renders the machines completely 
automatic, as they stop as soon as the bar has been | 
used up as far as is possible. 

The device is made by Messrs, B.S.A. Tools, Limited, 
and can be fitted to all the four sizes, from j-in. to 2}-in. 
of the Acme-Gridley automatic bar machines manufac 
tured by this firm, and sold by its associated company, 
Messrs. Burton, Griffiths and Company, Limited, 
Montgomery-street, Sparkbrook, Birmingham. One of 
these machines, with a self-contained motor drive, is 
shown in Fig. 1, fitted with the automatic stopping | 
device, which will be recognised by the cable conduits 
running from the feed end of the machine to the 
drive control gear and to a warning lamp on top of the 
drive gearbox ; this lamp displays a red light when 
the bar has been used up and the machine has been 
brought to a standstill. Before describing the device 
in detail, it is advisable to review briefly the method of 
feeding the bar stock. The cutting feed is effected by 
appropriate automatic movement of the tools in 
conjunction with the rotary indexing movement of the 
four work spindles. The bar feed consists of the Fig. 1. Latue Firrep wirn Bar Srop. 
intermittent pushing of a fresh length through the work 
spindle, and is effected by a constant feeding-in 
pressure, exerted by weight mechanism. The bar passes 
through a pusher tube sliding through a chuck at one 
end of the work spindle, and provided with a spring 
collet at the other. The chuck is closed on the pusher 
tube during the work-forming cane and is opened 
to allow the pusher tube to be withdrawn by cam 
action when another piece of bar has to be fed to it. 
During this withdrawing motion the spring collet slides 
backwards over the bar, to grip it subsequently at a 
predetermined point. Forward movement of the 
pusher tube then presents a fresh length of bar to 
the tools. 

The pusher tubes can be identified in the view of the 
stopping device given in Fig. 2, by the flanged ends, 
or spools, visible in the centre of the photograph. The | 
chucks holding the pusher tubes are seen to the right 
immediately behind the lever for hand operation. The 
end of the forward stroke of the pusher tubes is deter 
mined by the spools coming into contact with the | 
check ring seen between them and the chucks, The | 
check ring is traversed outwards, that is, to the left, | 
by cam gear to withdraw the pusher tubes. The four | 
bars can be made out entering the pusher tubes on the 
left of the spools, The stopping device does not affect 
the normal operation of the bar-feeding mechanism, | 
but only comes into use when it is necessary to interrupt | 
that feeding movement. It is seen between the pusher 
tube spools in Fig. 2, but its construction will be more 
clearly understood by reference to the drawings giyen 























in Figs. 3, 4, and 5, In these the pusher tubes are | 
seen at a, and the check ring at b, but no bars are shown | Fie. 2. Automatic Stor iw Frepine Position. 
in place, The pusher tube spools lie in semi-circular | 


recesses in a spider ¢ carried on the central spindle of | 

the bar-holding assembly. The boss of this spider | to travel inwards. A short inwards movement of the | 
has radiating lugs in which are hinged four fingers d, | tube then takes place, as the end of the pin e follows | 
provided at their outer ends with renewable contact | the spool face under the action of the spring f. mel 


THE ALKALI, ETC., WORKS 
REPORT FOR 1935. 


pieces. Each finger has, further, a pin e which passes | hinged finger follows this movement, and is thus Durinea the year 1935 the chemical industry more 
through the spider, and the end of which is kept in brought into line with the trip lever g, the condition | than maintained the position it had attained by the 
contact with the face of the corresponding pusher-tube | of the gear being then as shown in Fig, 4. It will be | end of the previous year. Sulphuric acid production, 
spool by a spring /. |seen from this illustration, as well as from Fig. 2, | generally indicative of trade in generai, amounted to 

In normal operation, the fingers are pushed outwards, | that the trip lever is mounted on a rocking shaft carrying 784,000 tons, an increase of 54,000 tons compared 
the springs being then compressed. They are shown | an arm h, a projecting pin on which depresses a push- | with the production in 1934. The destruction of weeds 
in this position im Fig. 3, from which it will be realised | button type switch i, with the result that the current is | and the treatment of potato haulm by spraying with 
that they rotate freely without coming into contact | interrupted and the machine stops. Alternatively, the | sulphuric acid has now become established practice. 
with the trip lever g of the stopping device. The ends bar-feeding mechanism only can be arranged to stop. and during 1935, 29,000 acres of cereals were treated 
of the spools are all in the same vertical plane in this | The device is, of course, patented, and gives, we under- | with 1,620 tons of brown oil of vitriol, a considerable 





condition of the gear, as the pusher tubes are locked | stand, entirely reliable service. increase on the’ previous year’s figures. The total 
to the bar by the gripping action of the spring collet. | output of British rayon in 1935 was 123,770,000 |b., 








The face of the feed check ring, however, is not wholly ; an increase of 33 per cent. over the 1934 production 
in one plane, as may be inferred from Fig. 2, but has Royat SuHow.—We are informed that the ninety-| There has been an increase in spelter output, coke 
& portion set back, as shown to the right of Figs. 3 and | ae ane on Py ga Agricultural — of | ovens have been in almost full operation throughout 
4. Suppose now that a bar has been successively | D8) will be held at Wolverhampton from Tuesday, | +. year, and there was an increased demand for low- 


P ; | July 6, to Saturday, July 10, 1937. Copies of the : 
parted off so that the piece remaining is too short for implement regulations and of the prize sheet for live- [ Commperature smokeless fuel ; good progress is recorded 
in the coal and oil hydrogenation plant at the Billing- 


further use, the spring collet of the pusher tube has, | stock, poultry, produce, forestry, and flower show will 
therefore, nothing to grip, and the pusher tube is free | be ready for issue after January 1, 1937. ham Works of Messrs. Imperial Chemical Industries, 
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AUTOMATIC STOPPING DEVICE FOR BAR LATHE. 


CONSTRUCTED BY MESSRS. THE 


B.S.A. TOOLS, LIMITED, ENGINEERS, 


BIRMINGHAM: 


(For Description, see Opposite Page.) 














and a plant designed for a capacity of 
100,000 tons of superphosphate per 
year is in course of erection at Avon- 
mouth. With more stable conditions 
in world affairs, the present position 
of the British chemical industry should 
not only be maintained but further 
improved during the current year. 

The annual report* !of the Chief 
Inspectors on the work involved in the 
year 1935 in carrying out the pro- 
visions of the Alkali, &c.. Works 
Regulation Act, 1906, shows that much 
work has been done during the year 
and that the inspections have been 
conducted efficiently. The variety of 
processes which now come within the 
scope of the Act are extremely varied 
in character and the title “ Alkali 
Act” does not adequately describe its 
functions. In April, 1935, the Alkali, 
&c. Works Order, 1935, came into 
operation and under this Order, 69 
works and 106 processes were registered, 45 of the 
latter being carbon disulphide processes. 

Viscose works are now registrable by reason of 
their use of carbon disulphide. There is frequent 
necessity for investigational work in connection with 
chemical tests in order to ensure accuracy, and the 
present report contains a valuable review of avail- 
able methods of estimating the carbon disulphide 
content of vapours emitted from processes involving 
the use of this compound. Another phase of the work 
is designed to develop special tests for application in 
particular industries and progress is recorded in these 
directions, although pressure of work in other channels 
has prevented the carrying out of any laboratory 
investigations of a substantial character. The total 
number of works registered in England and Wales 
in 1935 amounted to 977, involving some 1,846 separate 
processes. The old definition of cement works is now 
superseded by the new and wider definition of ‘‘ cement 
production ”’ works, and it is now necessary to register 
all such works, without regard for the source of the 
raw material used in the cement manufacture. Much 
attention has been given to special inquiries in connec- 
tion with the emission of smoke and grit, and there 
is evidence that the general public are becoming more 
fastidious regarding cleanliness of air and are demand- 
ing a purer atmosphere and that more attention should 
be given to the prevention of pollution of the atmos- 
phere in industrial areas. The chief contributors to 
atmospheric pollution are visible emissions of soot 
and tar, invisible gaseous impurities such as sulphur 
dioxide and sulphuretted hydrogen, and solid impurities 
such as ash and grit derived from industrial processes. 
In view of the rapid advances which have taken place 
during recent years in the technique and efficiency 
of boiler plants, the emission of smoke from a modern 
steam-raising plant is quite unnecessary. The older 
type of hand-fired boilers may present some difficulties, 
but with skilled stoking smoke products can be con- 
siderably reduced, and smoke-elimination devices 
can be usefully applied where inferior types of coal and 
washery slurries are used as fuels. The prevention 
of smoke from industrial plants presents a far more 
difficult problem, particularly in cases of metallurgical 
processes where an oxidising atmosphere is detrimental 
to manufacturing operations. It appears well-nigh 
impossible to overcome completely the smoke difficulty 
in connection with railway locomotives, and the only 
Solution, at least in the Metropolitan area, would. be 
to electrify the whole system. Domestic smoke is 
being gradually reduced due to the more general use 
of coke for heating water and of gas and electricity 








* Se venty Second Annual Report on Alkali, etc. Works. 
HM Stationery Office. Price 9d. net. 














for cooking purposes. and work is being carried on 
in order to develop an improved form of household 
grate for the smokeless burning of raw coal. Where 
atmospheric pollution is due to noxious and corrosive 
gases, the remedy appears to lie in the development 
of processes for the removal of sulphur from the 
coal prior to its use, for the fixation of the sulphur in 
the residual ash and for the removal of the sulphur oxides 
from the waste gases before they are discharged into 
the atmosphere. The prevention of the discharge 
of solid particles exceeding 0-03 mm. in diameter 
into the atmosphere can be effectively dealt with by 
the cyclone type of plant, but smaller particles present 
more difficulty and can only be dealt with either by 
means of electrostatic’ precipitation plants or an 
elaborate system of wet washeries. The Alkali 
Department have studied smoke-abatement problems 
in connection with complaints and inquiries relating 
to unregistered works and it is proposed to extend this 
work further in the future. 

Problems associated with fumes and the emission 
of grit from electrical power stations which were dealt 
with in the Annual Report for 1934, have been further 
considered and estimations of the acidity contained 
in the waste gases emitted from the chimneys of the 
Battersea Power Station have been continued. Auto- 
matic sulphur dioxide recorders are now fitted to the 
two chimneys and the average of a large number of 
tests amounted to 0-019 grains (expressed as sulphur) 
oad cubic foot of dry gas at N.T.P. At the Tir John 

ower Station, Swansea, Howden-I1.C.I. washers have 
been installed, utilising continually-circulated streams 
of chalk slurry, but the period of operation is not yet 
sufficiently long to warrant the expression of a consi- 
dered opinion as to the practical and economic merits 
of the system for the removal of dust and sulphur 
dioxide from the waste gases. Pulverised fuel will not 
be used at the extension of the Bristol Corporation 
Power Station, at Portishead, but the boilers are 
provided with dust arresters of a modern. type and the 
waste gases will be discharged through a chimney 
350 ft. in height. 

In alkali and copper wet process works, the tonnage 
in salt decomposed during 1935 amounted to 57,262 
tons in the salt cake process, a decrease compared with 
the previous year’s figures. The average escape of 
hydrochloric acid gas into the atmosphere from these 
works was 0-075 grain per cubic foot, a figure somewhat 
higher than that of last year. Rubber-lined steel 
tubes are finding application for conveying gases at 
temperatures below 130 deg. C. Although the cost is 
high, they possess definite advantages in obviating 
difficulties arising due to faulty joints and cracked 
earthenware mains. Many complaints of excessive 
emissions of dust from cement production works 
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have been notified during the year, the nuisance is 
reduced to some extent by the intensive “ chaining ” 
of the feed ends of the kilns, together with a resulting 
economy in fuel consumption. The more general 
use of calcinators in the industry has tended to increase 
dust emission and the employment of highly efficient 
de-dusting plant appears to be imperative. The dust 
emitted from cement works, for the most part, consists 
of finely divided chalk and lime suspended in a large 
volume of carbon dioxide, nitrogen and water vapour, 
and provided the dust particles are of less than 0-03 
mm. in diameter and discharged at a height of 250 ft. 
from the ground level, they are unlikely to cause any 
nuisance, and being alkaline in character cannot be 
considered a serious factor in atmospheric pollution. 
If, however, the contour and character of the neighbour- 
hood is such that local deposition takes place, the 
matter assumes a different aspect and the installation 
of a more efficient de-dusting plant may be justified. 
Whilst the emission of dust is the main complaint 
against cement works there have been occasions when 
complaints have arisen due to objectionable odours 
arising when there is a temporary formation of a slurry 
ring in the kiln in the’presence of a reducing atmos- 
phere. 

In dealing with smelting operations, allusion is made 
to the registering of two works for the smelting of 
molybdenum. Following an increase in the price of 
the metal antimony, smelting has been resumed at a 
works which has been idle for many years. The 
production of tin in Cornwall has been steady and there 
is a prospect of more mines being opened if the present 
price of tin is maintained. Electrical precipitators 
are being installed at a nickel works in order to remove 
dust from the calciner gases before their discharge to 
atmosphere, and the degree of atmospheric pollution 
in the neighbourhood of the works has been observed 
by the lead-peroxide-cylinder method, which was 
evolved at the Building Research Station. It is of 
interest that a new process is now being developed 
in this country for the extraction of nickel by means 
of carbon monoxide at high pressures. The greater 
part of the nitric acid used in industry at the present 
time is produced by the oxidation of ammonia, this 
process having very largely superseded the use of sodium 
nitrate in the production of liquid acid and in providing 
the oxides of nitrogen used in the chamber process of 
sulphuric acid manufacture. 

Reference is again made to the insidious dangers of 
nitrogen oxides. A fatality occurred in a factory due 
to inhalation of nitrogen oxides, and concentrations 
of 100 parts or more per million have been found to 
be extremely toxic. Ammonia is now frequently 
used in conjunction with chlorine for the sterilising 
of water and it is suggested that the germicidal activity 
of chlorine is due to its.combination with amine groups 
resulting with the formation of chloramine. Processes 
for the manufacture of ebonite are liable to produce 
considerable quantities of sulphuretted hydrogen 
and the deadly nature of the gas does not appear to be 
sufficiently appreciated, possibly due to its popular 
name of “ rotten eggs”’ having led to its presence 
becoming a subject of derision. In reality, concentra- 
tions, about 700 parts per million, though odourless 
are extremely toxic. At one works, two men died 
and seven others were seriously affected as the result 
of inhaling sulphuretted hydrogen. 

With reference to Scotland, the number of works 
registered under the Act during 1935 was 95, a decrease 
of two compared with 1934, Difficulties have been 
experienced in dealing with a nuisance arising from a 
burning spoil-bank where colliery refuse was deposited ; 
the steps taken proved satisfactory. A matter of some 
importance from the point of view of public health 
was raised in Glasgow early in 1935, due to objection- 
able odours emanating from a plant employing trichlor- 
ethylene forthe purpose of dry cleaning soiled wearing 
apparel. Production in the chemical industry in 
Scotland has been maintained at much the same level 
as in 1934, the recovery in the Scottish iron trade 
has continued during 1935, and all coking plants 
have been fully engaged. Reference is made to higher 
prices ruling in the coal-tar by-products market, and 
the whole production of materials such as creosote 
oil and ‘naphthalene has been absorbed without 
difficulty. An increase is desirable in the amount of 
coal carbonised compared with that burned in the raw 
state, thereby benefiting the health of the community 
and providing an economy of raw materials. 








TELEPHONES IN CzECHOSLOVAKIA.—Considerable pro- 
gress has been made during the past two years in extend- 
ing the network of telephones in Czechoslovakia, the 
total length of lines being now 1,100,000 km., compared 
with 800,000 km. in 1933. There are now 6,722 stations 
in existence, an increase of 20 per cent. over the 1933 
figure, while the number of subseribers is 143,000. At 
the present rate of increase it is anticipated that by the 
end of the current year the number will be 150,000, 
this being equivalent. to one telephone per 100 head of 
population. 
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CONTRACTS. TENDERS. 


Mip.anp AND Scorrism Rauway!| We have received from the Department of Overseas 
2,195 wagons, which | Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are furnished. Details may be obtained on application 
and Company, Limited, Harbury Junction, Yorks,| to the Department at the above address, and quoting 
650 by Messrs. The Metropolitan-Cammell Carriage and | the reference number given in each case. 
Wagon Company, Limited, Birmingham, 350 by Messrs. | a . : 
Hurst, Nelsen and Company, Limited, Motherwell, and| ,A“omatic Time Check ae, eee ae n 
200 by Mesars. R. Y. Pickering and Company, Limited, | °!0ck, relays, oscillator and time checks. , =Ti 'T Y. 
Wishaw. In addition, Messrs. The Birmingham Railway ey — Board, Pretoria; September - (EY. 


| 
Carriage and Wagon Company, Limited, are to supply 
150 twenty-ton hopper ore wagons, Messrs. Hurst, Coal- A ulverising Unit for firing a furnace at Uitenhage 
Nelson and Company, Limited, 25 twenty-ton hopper | Workshops. South African Railways and Harbours, 
grain wagons, Messrs. P. and W. MacLellan, Limited, a September 28. (T. 30,629.) 


THe Loynpon 
Company has placed orders for 
include 2,000 twelve-ton medium merchandise wagons. 
Of these, 800 will be supplied by Messrs. Charles Roberts 





a ghd “Liesiood. & oo wee See —— Copper and Steel Plates for locomotive boilers and 
reg ne ee —_ perforated spark-arrester mild-steel plates. South African 
pti Railways and Harbours, Johannesburg ; September 28. 
T. 30,630.) 

Steelwork for footbridges at Hanan-street and Crown- 
street. South African Railways and Harbours, Johannes- 
burg; September 21. (T. 30,633.) 

Portal Jib Cranes, eight 4 ton, electrically-driven. 
South African Railways and Harbours, Johannesburg. 
(T.Y.30,634.) 

Machine Tools, comprising a universal milling machine, 
a horizontal surfacing, boring, milling and tapping 
machine, and six lathes. Argentine State Railways, 
Buenos Aires ; September 15. (T.Y. 30,645.) 


Messrs. Marryat ano Scorr, Limrrep, 75, Clerken- 
well-road, London, E.C.1, have recently received orders 
for 15 lifts. These include four passenger lifts to be 
erected in Calcutta, six passenger lifts for blocks of 
flats-—four in Brighton and two at Bournemouth—and 
one passenger and one goods lift for Messrs. W. and A. 
Gilbey, Limited, London 


MEssRsS INTERNATAIONAI Compustion, LIMITED, 
Aldwych House, Aldwych, London, W.C.2, have received 
an order for two Lopulco three-drum fasta ‘rs, with water 
cooled furnaces, for the City of Bloemfontein’s power 
station, South Africa. Each boiler will have a normal 
evaporation of 60,000 Ib. per hour and a maximum evapo 
ration of 75,000 Ib. per hour, and each will be fired by 








an underfeed class “‘ L"’ stoker. Orders have also been BOOKS RECEIVED. 
received from the Corporation of Hull and from Messrs. . a. ‘ : 
The London Power Company for ash-handling plants, ep ey he ge = and Industrial —— Analgets 


Technical Paper No 

of Commercial Lubricating Otte by Physical Methods. 
Second edition. London: H.M. 
[Price ls. net.]} 

Congrés International des Mines, de la Métallurgie et de la 


the latter being for installation at the Deptford West 
power station Another order, for a complete coal and 
ash-handling plant, has been placed with the firm by 
Mesars. The Thames Board Mills, Limited. 


Stationery Office. 


_ Messrs. Clarke, CHarpMan anp Company, Limirep,| Géologie appliquée. Vile Session. Paris, 20-26 
Victoria Works, Gateshead-on Tyne, have secured a Octobre, 1935. Section de Métallurgie. Volume II. 
contract from the Edinburgh Corporation for boiler plant | Mémoires Individuels. Paris: Offices of “‘ La Revue 


in connection with extensions to the Portobello power de Métallurgie.” 

station, and comprising two water-tube boilers, complete | Universal Directory of Railway Officials and Railway 

with superheaters, mechanical stokers, economisers,| Year Book, 1936-1937. London: The Directory 

air heaters, mechanical-draught plant and dust collectors. Publishing Company Limited. [Price 20s. net.] 

Che two boiler units consist of the firm's three-drum water- | United States Coast and Geodetic Survey. Special Pub- 

tube boilers, each capable of evaporating 120,000 Ib. lication No. 202. First and Second Order Triangulation 

of water per hour. The working pressure will be 310 Ib in California (1927 Datum). By H.C. Mrrcneti. Wash- 

per square inch, the steam being superheated to a final ington: Superintendent of Documents. [Price 75 

temperature of 750 deg. F cents. | 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1685. Effect of Variation of 
Aileron Inertia and Damping on Flexural-Aileron 
Flutter of a Typical Cantilever Wing. By V. M. Farx- 
ner. [Price ls. net.} No. 1693. Air and Vapour 
Locks in Fuel Systems. By M. A. A. Attrrey. [Price 
ls. 3d. net.) London: H.M. Stationery Office. 

| Tanker Technique, 1700-1936. By B. Orcuarp Liste. 

GENERATION oF ELworricrry tn Great Brirain.—-| London: World Tankship Publications. [Price 2s.) 

During the tirst seven months of the present year the | Practical Stereoscopic Photography. By J. Mor DaLzELi. 

total amount of electricity generated by authorised London : The Technical Press Limited. [Price 10s. 6d. 

undertakers in Great Britain was 11,294 million units, net. ] 

us compared with 9,720 million units in the corresponding | Metal Castings. By Proresson Harry L. CAMPBELL. 

period of 1935. The difference of 1,574 million units New York: John Wiley and Sons, Incorporated. Lon- 
don ; Chapman and Hall, Limited. [Price 15s. net.] 

Mitteilungen iiber Versuche. Volume 17. Zusam - 
mensetzung des Betons in ihrer Einwirkung auf die Steife 
des Mischgutes und auf seine Wairfelfestigkeit. Report. 
Prepared by Dr.-Inc. F. v. Empercer and Ziv.-INe. 
K. Kuer. Vienna: Verlag des Osterr. Ingenieur- und 
Architekten-Vereines. [Price 10 marks.] 

Otto Lilienthal. Der erste Flieger. By Geruarp HALLE. 
Berlin: V.D.1.-Verlag, G.m.b.H. [Price 4.80 marks.] 

La Gomma Sintetica. By R. Antano. Milan: Offices of 
* L'Industria.” 

J unkers- Ratgeber. 
MoToRENWERKE A.G., Dessau. 
haupt Verlag. [Price 1.50 marks.| 


Messrs. Brrrish Timken, Limirep, Cheston-road, 
\ston, Birmingham, have supplied tapered roller bearings 
of the two-row, double cup type for the two 14-ft. 
diameter headgear pulleys at the Sandhole Pit No. 2 
of Messrs. Manchester Collieries, Limited, Walkden. 








represents an increase of 16-2 per cent 


Movtp ror MaKkine 200-Ton Sree. Incors Ever 
demands by industry for larger and larger 
forgings has led to the casting, in Sheffield, of an ingot 
mould of exceptionally large proportions. This mould | 
mm 13 ft. 6 in. long, as cast, and about 12 ft. wide. It 
weighs over 150 tons, and seven furnaces were employed | 
to supply the 160-odd tons of iron required, a further | 
70 tons being used for the base, which is 3 ft. 6 in in| 
thickness. The mould was made by Messrs. The Bright 
| 
| 
| 
| 
| 


nereasing 


Edited by JuNKERs FLUGZEUG- UND 


side Foundry and Engineering Company, Limited, and Dessau: C. Diinn- 


was delivered recently to the Atlas Works of Mesars 
Thos. Firth and John Brown, Limited, where it will 
be employed for casting octagonal steel ingots up toa 
weight considerably in excess of 200 tons 








Evecrrictry GENeRATION tN Canapa.--The first 
quarter of the present year witnessed the highest output 
of electric power ever recorded in Canada. The total, 
namely, 6,164 million kWh, showed an increase of 7 per 
cent. over that for the first three months of 1935. Pro- 
duction in March reached 2,135 million kWh, which 
figure constituted a new monthly record, 


CaAsT-STONE FINISHES The growing use of cast 

concrete in situations exposed to view has compelled 
attention to the nature of the finished surface to prevent 

unsightliness To clarify the position, therefore, The | 

Cast Concrete Products Association Limited, 20, Dart- | 
mouth-street, London, W.1, have issued, in an appendix 
to ite specification for cast or reconstructed stone, a 
classitication of finishes, and have followed it up by |For Execrrica. PuRposres.—Pressboard, vulcanised 
depositing samples of the three main classifications for | fibre and synthetic-resin mouldings are probably used 
exhibition at the Building Centre, 158, New Bond-street. | to a far greater extent for non-electrical than for electrical 
W.1. The first of thes»: classifications consists of plain | purposes. The particular requirements of the electrical 
east stone, that is, the product as it leaves the mould. | industry might not therefore receive requisite attention 
The second shows how, by treating the concrete in an unless special steps were taken to bring these require- 
hand-wrought | ments to the attention of manufacturers. As ae result 
of investigations carried out by the British Electrical 
and Allied Industries Research Association with 
the object of ascertaining the properties necessary to 
render these materials suitable for electrical purposes, 


Brirish STANDARD SPECIFICATION FOR PRESSBOARD 





immature estate, surfaces resembling 
stone may be produced, ¢.g., with diagonal or vertical 
tool marks or a matt finish. The third class is actually 
worked upon, after the concrete has reached maturity, 
by hand or machine so that the surface is still more 
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PERSONAL. 


Messrs. PETER STUBS, _——— Warrington, have 
appointed Mr. A. Bifield, Dunster-drive, Kingsbury, 
London, N.W.9, to be ans representative throughout 
the London area. 

Mr. ALLAN G. Foster, M.I.Mech.E., has been ap 

»inted director and general manager of Messrs. J 

rowett, Lindley (1931), Limited, Coborn Works, Let«l 
worth, Herts, and general manager of the Campbell «nd 
Coborn engine department of Messrs. Kryn and Lahy 
(1928), Limited. 


Mr. H. F. Hunt, B.Sc., has retired under the ay 
limit from the position of superintending electrica 
engineer, H.M. Dockyard, Portsmouth. 


Messrs. MarRRYAT AND Scorr, Limrrep, 75, Clerken 
well-road, London, E.C.1, have opened a branch oftice 
for the Midlands at 52, Wheeleys-road, Edgbaston, 
Birmingham, where Mr. B. P. Hutton will represent thx 
Company. 








LAUNCHES AND TRIAL TRIPS. 


“ Crry or Benares.”’—Passenger liner for the Indian 
service; Parsons’ impulse reaction-type turbines 
driving through single-reduction mechanical gearing 
Launch, August 5. Main dimensions, 509 ft., by 62 fi 
4 in., by 43 ft.3 in. Built by Messrs. Barclay, Curl 
and Company, Limited, Whiteinch, Glasgow, for Messrs 
The Ellerman Lines, Limited, Liverpool. 


* Wapprina.”’—Single-screw steam tug for ocean-going 
and harbour service ; triple-expansion engine fitted by 
Messrs. Plenty and Son, Limited, Newbury. Launch, 
August 5. Main dimensions, 95 ft., by 25 ft., by 13 [1 
Built by Messrs. Cochrane and Sons, Limited, Oust 
Shipbuilding Yard, Selby, for Messrs. The Alexandra 
Towing Company, Limited, Liverpool. 


* Larrpscrest.’’—Twin-screw cattle and cargo motor 
ship for the Glasgow—Belfast-Londonerry service ; two 
cycle, airless-injection, single-acting Harland-B. and W 
five-cylinder Diesel engines. Launch, August 6. Main 
dimensions, 238 ft., by 37 ft., by 31 ft. Built and 
engined by Messrs. Harland and Wolff, Limited, Belfast, 
for Messrs. Burns and Laird Lines, Limited, Glasgow. 


*‘ Hawnsy.”’’—Single-screw cargo steamer. Parsons 
turbines. Trial trip, July 30. Main dimensions, 
440 ft. 10in., by 55 ft. 24 in., by 30 ft. 2} in. Built and 
engined by Messrs. Central Marine Engine Works, West 
Hartlepool, for Messrs. Ropner Shipping Company, 
Limited. 








InstiruTiIoN oF ELEectricaL ENGINEERS. Mr. G. I 
Shotter has been elected chairman and Mr. H. Cobden 
Turner vice-chairman of the Meter and Instrument Se: 
tion of the Institution of Electrical Engineers. Both 
will take office on September 30. 


Propuction or [ron AND STEEL IN Great BRITAIN. 
The monthly memorandum issued by the British Ilron 
and Steel Federation, Caxton House, Tothill-street. 
London, 8.W.1, shows that there were 110 blast-furnaces 
in operation at the end of July, three having been blown 
in and five put out of operation during the month, ‘The 
production of pig-iron in July amounted to 661,100 tons, 
compared with 644,100 tons in June, and 547,300 tons 
in July, 1935. The July output of steel ingots and cast 
ings totalled 974,100 tons, compared with 965,900 tons 
in June, 1936, and 803,300 tons in July, 1935. 


EXAMINATION IN CoAL SALESMANSHIP.—-The Coal 
Utilisation Council, British Industries House, Marble 
Arch, London, W.1, inform us that 77 out of 84 students 

the final examination held on June 15 in connection 
with the first course in coal salesmanship instituted by the 
Council. In the combined course Mr. B. Slater passed 
with special honours and Messrs. D. F. Gillam, R. % 
Butterfield, J. O. Hopper, L. F. Nixon, G. Logan, J. ( 
Peill and L. 8. Woodhouse passed with distinction 
In the domestic course, Messrs. W. R. Gilchrist and 
R. A. G. Morgan passed with distinction. 


LEATHER O1rL-SEats ror SHarrinc.—A new depart- 
ment for the production of leather oil-seals for rotating 
shafting, &c., has lately been opened by Messrs. George 
Angusand Company Limited, Newcastle-upon-Tyne, who 
have been long identified with machine belting and othe! 
leather products. The sealing element is a chrome 
tanned leather ring of the familiar “ hat * cross-section. 
but the edge in contact with the shaft is made with a 
peculiar groove which forms a second sealing edge, reduces 
the rubbing surface and retains the lubricants. This 
edge is chamfered at the back to ensure closer contact 
under the gaiter tension spring which encircles it. The 
sealing ring, it is claimed, will yield effective results 
under temperatures up to 250 deg. F, and shaft surface 
speeds up to 45 ft. per second. The spring, which is either 
of bronze or steel, is anchored to a metallic washer to 
prevent rotation, and the whole is enclosed in a light 





the British Standards Institution has been able to 


realistic Here again the tooling, &c., used in mason’s 
issue a number of specifications, the latest of which ter | 


work is reproduced ; for example, boasted work, that is 
finished with a broad chisel used transversely ; tooled work, 
finished with a narrow-pointed chisel used longitudinally : 

bush-hammered, giving a rough surface; rubbed or 
smooth work, &c. The examples show how a good and 
permanent finish may be obtained without resort to the | 
objectionable practice of applying a slurry or filling of | 
cement and fine agzregate to the cast stone with con- 
sequent liability to flake off from frost, etc, 2s. 2d., 


with pressboard. 8 specification defines the character- 
istics of the four types of press which are regarded 
as suitable for electrical purposes, and the methods to be 
employed for determining these characteristics. Copies 
of the specification, which is designated No. 231-1936, | 
may be obtained from the Publications Department -| 
the Institution, 28, Victoria-street, London, 8.W., price 
post free, 





casing of steel, brass or non-corrosive alloys, according 
to cireumstances. One face of the casing is perforated to 
prevent the formation of air pockets in the ring and to 
admit the lubricant to the —- element. Another 
product consists of mouldings of “‘ Gaco,”’ which is stated 
to be a grainless, resilient and non-porous composition 
The mouldings can be used as washers, cups, &c., and will 
resist heat up to a temperature of 350 deg. F. It has been 
found satisfactory in cases where oil-resisting rubber or 
similar material is unsuitable, 


























th 
in 
re 
re 
he 
ca 
to 
be 








bury, 


rh rut 














AuG, 14, 1936.] 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—Satisfactory conditions continue 
to rule in the Scottish steel trade and all productive 
plant.is now running steadily. Makers are well supplied 
with orders ensuring full emplo mt for months to 
come, and as consumers have still quite a fair tonnage 
to place, the remainder of this year will be a period of 
much activity in this district. Export business is not 
opening out to any marked extent, although the prospects 
are considered to be rather better, and it is the home 
market which is absorbing most of today’s output. 
The black-steel sheet makers are still very busy meeting 
the home demand and as general trade has improved 
considerably the outlook is very promising. export 
orders are slow in coming in but an improvement is 
expected when the new Cartel Agreement is functioning. 
Prices all round are strong and the following are the 
current quotations :—Boiler plates, 91. 17s. 6d. per ton ; 
ship plates, 91. 7s. 6d. per ton; sections, 91. per ton ; 
medium plates, 91. 158. per ton; black-steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 121. per ton, and 
galvanised corrugated sheets, No, 24 gauge, in minimum 
4-ton lots, 141. per ton, all delivered at Glasgow stations. 


Maltleable Iron Trade.—There has not been much change 
in the state of the malleable-iron trade of the West of 
Scotland during the past week, but orders are, if anything, 
a little more numerous. At the moment makers are 
fairly well supplied with specifications. The re-rollers 
of steel bars are comfortably off for work and have 
orders on hand for quite a considerable tonnage. There 
are many schemes under weigh in which they are inter- 
ested, and the prospects are very satisfactory. Today's 
prices are as follows :—Crown bars, 101. 2s. 6d. per ton 
for home delivery, and 91. 5s. per ton for export; and 
re-rolled steel bars, 91. 7s. per ton for home delivery, and 
il. 10s. per ton for export. 


Scottish Pig-Iron Trade.—Activity is still general in 
the Scottish pig-iron trade as there has been no slackening 
in the demand. Consumers are well forward with their 
requirements and the amount of material on order 
represents a considerable tonnage. Stocks are not very 
heavy and the furnaces in blast are working to full 
capacity. Prices are unchanged and the following are 
today’s quotations :—Hematite, 85s. 6d. per ton, and 
basic iron, 758. per ton, both delivered at the steel 
works ; and foundry iron, No. 1, 81s. 6d. per ton, and 
No. 3, 79s. per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, August 8, only amounted to 93 
tons. Of this total, 59 tons went overseas and 34 tons 
coastwise. During the corresponding week of last year 
120 tons went overseas and 354 tons coastwise, making 
a total shipment of 474 tons. 


Shipbuilding Contract for Port-Glasgow.—-Messrs. Lith- 
xows, Limited, Port-Glasgow, at present one of the busiest 
firms in the shipbuilding industry, have booked orders 
lor two large cargo vessels for the Hain Steamship 
Company, Limited, London. These vessels will be very 
similar in dimensions to the two which Messrs. Lithgows 
built recently for the same owners and one of which has 
already been delivered while the other one will shortly 
be ready to go on her trials. These latter two vessels 
were fitted with steam reciprocating engines, whereas 
the new vessels will have Diesel engines of the Doxford 
type fitted by Messrs. Barclay, Curle and Company, 
Limited, Glasgow, 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Welsh Coal Trade.—The Welsh steam-coal market 
continued to display several unfavourable features last 
week. Customers in most of the leading export trades 
were slow in resuming interest after the holiday inter- 
ruption and the total volume of business offering was 
disappointing. The forward inquiry gave little indica- 
tion of any early improvement in conditions and it 
inevitable that collieries would have to maintain pro- 
‘ction at the present unsatisfactory level for some weeks 
to come. Only @ moderate amount of business was 
concluded in the inland trade and it was evident that 
seasonal influences were still retarding operations. The 
recently appointed Board which will administer the 
district controlled selling scheme has not yet put the 
full scheme into operation and for the month of August 
collieries have been given a genera permit to trade 
based upon their quota allocations in previous months. 
This step has been taken in order that trade shallynot be 
interfered with during thé period that the Board is com- 
pleting detailed arrangements. When the scheme comes 
‘(0 Operation owners who contravene its provisions will 
be liable to a fine of 5s. per ton sold or offered for sale 
or supply, while the penalty for not making returns or 
ol supplying information, within three days of being 
given notice in writing to do so, is 100. per day for the 
tirst seven days during which the offence continues and 
“0. a day for any day after the first seven. Contract 
business offering was again negligible.. A Lisbon trawler- 
owning firm purehased 30,000 tons of Welsh bunker 
-oals and were negotiating for the supply of a further 
10,000 tons. Apart from this, however, no fresh inquiry 
was received in the market. Outlets of large coals were 
still insuffieien¢ te enable collieries to increase their 
produetiens and excessive supplies were freely available 
‘t recent easy prices. Cobbles continued to lack support 
ind were weak while bituminous nuts were in quiet 
request and easy. Owing to limited outputs, waghed 
small and sized descriptions were still difficult to seqyre 
for early ghipmerit and production was well sold for song 
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|time ahead. Recent strong values were maintained. 
| Dry peas and beans met a fair demand and were firm 
while ordinary small coals and throughs moved off 
steadily. Cokes were again in brisk demand and strong, 
while patent fuel was limited and firm, 


Iron and Steel Trade. —Generally, conditions remained 
fairly satisfactory in the iron and steel and allied trades. 
Though last week’s holiday to some extent retarded 
operations, production has been resumed on a good 
scale, and employment was maintained on favourable 
lines. For some time ahead most producers are’ well 
booked with orders. 








NOTES FROM SOUTH YORKSHIRE. 
Suerrietp, Wednesday. 

Iron and Steel.—Sheffield is pushing ahead at a steady 
rate. The flow of orders has nm well maintained, and 
judging by the large number of inquiries circulating, a 
further impetus in steel output and finished products is 
likely during the next few weeks. Evidence of trade 
revival in this locality is abundant. It is available in 
many directions, whether in the form of a rise in steel 
output, a decrease in unemployment, or in the greatly 
improved balance sheets of the large steel and engineer- 
ing concerns. Yet another striking indication of the 
progress made is provided by a big merease in the con- 
sumption of electricity. In 1933 Sheffield Corporation 
Electricity Department sold for power purposes 
124,989,811 units, as compared with 147,444,674 in 
1934, 195,968,313 in 1935, and 262,883,745 in 1936. 
The year-end in each case is March. Gas consumption 
statistics also show a steady increase. Big develop- 
ments are anticipated in the -producing industry 
locally. At its new works at Wincobank, the Sheffield 
Gas Company is to erect what is believed to be the 
largest spiral gas holder in the world. It will have a 
mar, of eight million cubie feet. The structure 
will reach to a height of 240 ft.—as high as the dome 
of St. Paul’s Cathedral. It will be 260 ft. in diameter, 
and for the bed a quantity of 16,000 cubic yards of 
ground has been excavated. Steel plates to the weight 
of 3,500 tons and a million-and-a-half of rivets will be 
used. The tonnage of plates would cover an area of 
nearly seven acres. The erection contract has been 
laced with Messrs. Newton, Chambers and Company, 

imited, of Thorncliffe, near Sheffield. Most of the 
ary will be rolled at the A Works of the United 
Steel Companies, Limited. and at the Parkgate Iron and 
Steel Works. As a guide to airmen crossing the district, 
the name “ Sheffield ” will be painted in white letters, 
20 ft. long, on top of the holder. Sheffield Corporation 
is to spend a large sum on electrical equipment. It 
has accepted a tender of 135,648/. from the Mitchell 
Engineering Company, Limited, for the supply and 
installation of two water-tube boilers at the Blackburn 
Meadows Generating Station, and a tender for 16,9201 
from the Brightside Foundry and Engineering Company, 
Limited, for the supply and installation of pipework and 
valves at the Neepsend Generating Station. In addition, 
the Electric Construction Company, Limited, are to supply 
transformers for sub-stations to the value of 4,9071. 
The Corporation’s Transport ment has placed 
orders for the supply of 30 e-deck motor buses. 
The raw and semi-finished steel producing sections are 
operating at high pressure. Output is well up to the 
average of the previous months of this year. Armament- 
making firms are busy, while those concerns specialising 
in the manufacture of aircraft steel and engine parts 
are exceptionally active. Good business is passing in 
automobile steel, stainless materials, and heat and 
acid-resisting steels. The tool trades are actively 


employed. 

South Yorkshire Coal Trade.—The demand for most 
classes of coal has been maintained on inland account. 
Only a moderate amount of export business is available. 
British iron and steel works are good customers in 
industrial fuel. There is a strong call for steam coal, 
and in some areas supplies are insufficient to meet the 


demand. Following the holiday rush period, railway 
com ies are ordering less freely. Weakness persists 
t of busi 





in the house coal market, though the 
being done is larger than that of a year ago. Foundry 
and furnace coke are in a strong ition. Gas coke 
continues firm. Quotations are: branch hand- 
icked, 26s. to 29s. ; Derbyshire best house, 22s. to 23s. ; 
rbyshire best brights, 19s. 6d. to 2ls.; best screened 
nuts, 19s. to 20s. : small screened nuts, 18s. to 18s. 6d. ; 
Yorkshire hards, 19s. i/. to 208. ; and Derbyshire hards, 
19s. 6d. to 20s. 


-_—--— 
———— 





during the month of June, compared with 32,148 in 
June, 1935. 

Goops-By-Roap Transport A.B.C.—The bar Sy 
of a directory of undertakings conveyi ee y road, 
entitled the Goods-By-Road T; gi .C., has been 
issued by Messrs. Transport tblishing Company, 
*1, John Bright-street, Birmingham, 1. The main 
purpose of the volume is to ide traffic managers 
with a handy reference gui to transport services 
throughout the country. It has been compiled by Mr. 
G. H. Bettinson in co-operation with transport con- 
tractors, local haulage and traffic associations, and 
chambers of commerce in all parts of Great Britain. 
Forty-seven maps showing the areas round various 








towns are included. The price of the A.B.C., which is 


| to be issued twice yearly, is 2s. 6d. post free. 


Tue REGISTRATION OF Roa®’ Vemteies in Great 
Brrrarn.—aA return issued by the Ministry of Transport 
shows that 38,536 new motor vehicles were registered 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLesBpRouGH, Wednesday. 


The Cleveland Iron Trade.—Producers of Cleveland pig 
continue to supply home consumers with sufficient iron 
to keep plant regularly employed and are gradually 
reducing arrears of delivery against old contracts, some 
of which should have been completed a considerable 
time ago. Second hands have less difficulty than 
recently in obtaining command of parcels, and are now 
able to distribute tonnage among customers who have 
been persistently pressing for deliveries. At the same 
time still freer transference of quantities to merchants 
would be much appreciated. akers continue very 
reluctant to release iron for shipment to foreign destina- 
tions. Home and export buyers are keen to negotiate 
and would readily purchase for almost any delivery at 
present fixed market figures, which are based on No. 3 
grade of iron at 75s. delivered to local users. 


Hematite.—Conditions in the East Coast hematite 
department are similar to those prevailing in the Cleve 
land pig branch. Perhaps hematite brands are some 
what more scarce still than are Cleveland qualities, 
but the situation is markedly less stringent than a little 
while ago, and the hope is entertained that the supply 
may be further enlarged in the near future. Makers are in 
a strong position and are pursuing a cautious policy in the 
allocation of tonnage. Merchants are rather largely sold 
to Continental customers. They see little prospect, 
however, of fully discharging their overseas obligations, 
which are of long standing, as ironmasters are determined 
to give first consideration to home users, who are bought 
to an extent that leaves little iron available for the 
market. Market values of hematite are governed by 
No. 1 description at 85s. 6d. for delivery to Northumber- 
land, Durham and North Yorkshire with the proviso 
of a rebate of 5s. to customers who do not draw supplies 
from other districts. 


Blast-Furnace Coke.—Makers of Durham blast-furnace 
coke are in a position to maintain a firm attitude not- 
withstanding recently increased output. Much of the 
heavy pose is absorbed by producers’ own consuming 
plant, for which even greater quantities may be needed 
soon. Sellers have substantial contracts to execute 
and are not keen to enter into further commitments. 
There are buyers of good medinm qualities at 24s. 6d. 
delivered to Tees-side works. 


Foreign Ore.—-Business in foreign ore is still suspended, 
but substantial imports continue to arrive in fulfilment 
of present contracts. 


Manufactured Iron and Steel..- Heavy tonnage of semi- 
finished and finished iron and steel is passing into use 
as it becomes distributable and customers are calling for 
larger deliveries of some commodities. It is difficult to 
place orders for delivery this year and one or two a 
tions of material cannot be purchased except for supply 
over periods further ahead. Re-rollers are pressing 
| semi-finished steel makers for increased supplies. Sheet 
makers have a good deal of work on hand, mostly for 
home customers. Large quantities of finished steel 
continue to be absor' by constructional undertakings, 
shipyards and plant turning out material for railway 
renewals and extensions. Among the principal market 
quotations for home business are: Common iron bars, 
101. 2s. 6d.; best bars, 101. 12s. 6d.; double best bars, 
lll. 28. 6d.; packing (parallel), 9. 7%.; packing 
(t red), 101. 10s. ; steel billets (soft), 61. 2s. 6d.; steel 
billets (hard), 71. 7s. 6d. ; steel bars, 91. 7s, ; iron and steel 
rivets, 12l.; steel boiler plates, 91. 178. 6d.; steel ship 

lates, 91. 7s. 6d. ; steel angles, 91. ; steel joists, 91. 7s. bd. ; 
feavy sections of steel rails, 8!. 10s. for parcels of 500 tons 
and over and 91. for smaller lots ; and fish plates, 12/. 10s. 
Black sheets (No. 24 gauge) are 121. for delivery to home 
customers and 91. 15s. f.o.b. for shipment abroad ; and 
galvanised corrugated sheets (No. 24 gauge) are 147. 
for delivery to home customers and 111. 15s. f.0.b. for 
shipment overseas. 

Scrap.—Scrap is plentiful and slow of sale. 
easy. Light cast-iron is 55s.; heavy cast-iron, 62s. 
machinery metal, 65s. ; and heavy steel, 57s. 6d. 





Prices are 
bd. ; 








Pressure-Oi. Lusricatinc System ALARM.—-An 
interesting form of audible alarm for the pressure-oil 
lubricating systems of the engines of S.S. St. Helena 
and §.8. Nailsea Court has been installed by Messrs. 
* Monitor "’ Patent Safety Devices, Limited, Kings-road. 
Wallsend-on-Tyne. These vessels are fitted with com- 
bined marine reciprocating engines and exhaust turbines 
made by Messrs. White’s Marine Engineering Company, 
Limited, Hebburn-on-Tyne. A _ description of this 

ine will be found in ENGINEERING, vol. cxxxiv, page 
137 (1932). As the installation embodies a condenser, 
it is possible to arrange the alarm in connection with it 
so that no extraneous operating supply, e.g., electricity 
or compressed air, is need The alarm consists of a 
metallic diaphragm loaded with the lubricating-oil 
pressure and spring balanced, and operating a valve on 
a pipe leading to the condenser from a box fitted with 
two sirens. Should the oil pressure fall below a pre 
determined point, the valve is opened and air rushing 
into the condenser causes the sirens to sound. The 
device is fitted with a pressure gauge, and also a pointer 
moving over a vertical scale, so that the operating 
conditions of the lubricating system are visible at any 
time. The low-pressure limit can be adjusted. The 
connection with the condenser is fitted with a spring 
loaded non-return valve which prevents communication 
with the atmosphere when the engines are not working, 
and a special cock is also fitted which ensures the device 
not remaining shut off when the system is restarted. 
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ECONOMIC. “CONDITIONS IN 
GERMANY. 

WHEN dealing with a country in which a person 
gets a reduction in income tax if he buys a new car, 
it is well to remember that the expression “‘ economic 
may have different meanings in 
different places. What the actual financial position 
of Germany is, few people either in or out of it 
know, and since its rulers clearly consider economic 
| questions as a factor in high politics, it does not 


|appear likely that precise information may be 


| 


| 
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expected under present conditions. In terms of 
commonplace accountancy, all that can be said is 
that the Budget of 1934-35 showed a deficit of 
RM. 2,554 million, and that for 1935-36 no Budget 
| has been published. Whatever value one cares to 
give to the mark, it is clear that the present deficit 
must be a very substantial sum, although perhaps 
not of a different order of magnitude from that 
which is shown by some other countries under the 
methods by which so many of them now conduct 
their affairs. So far as it is possible to express the 
matter in broad terms, the economic problem facing 
Germany is not any question of immediate solvency, 
but rather the possibility of carrying on indefinitely 
under her present methods. 

The extent to which in Germany the principles 
of sound finance, or, indeed, of what we would call 
ordinary business, are neglected in the interests 
of political theory may be illustrated by reference 
to her imports of raw cotton, concerning which 
some interesting statistics are given in a recent 
Department of Overseas Trade report on Economic 
Conditions in Germany,* compiled by Mr. E. C. 
Donaldson Rawlins. The imports of this com- 
modity, which in 1933 reached 416,600 tons, dropped 
to 316,900 tons in 1934 and 310,000 tons in 1935. 
Last year, however, owing to the clearing arrange- 





* HM. Stationery Office. Price 5s. net. 


ments in force, the cost was 27 per cent. higher than 
in 1934. This rise was a concomitant of a change 
in the sources of supply. In 1933, the United States 
furnished three-quarters of Germany’s imports of 
cotton. In 1935, she supplied one-quarter, a change- 
over being made to Latin America and other places 
having an active trade balance with Germany. The 
unit costs of the new sources of supply were con- 
siderably higher than those of the old. Mr. Rawlins 
comments: ‘The extraordinary conditions as to 
prices are demonstrated by the fact that while 
cotton from the U.S.A., British India and Egypt 
cost RM. 0-80, RM. 0-67 and RM. 1 per kilogram, 
respectively, the price of supplies from Brazil was 
RM. 1-11 per kilogram and from Greece even 
RM. 1-24 per kilogram, although the quality of 
the latter did not appear to justify such quotations.” 
In view of her efforts to sell manufactured goods 
abroad and maintain favourable trade balances, 
this type of transaction is apparently considered 
by the German authorities as profitable. 

There, would not appear to be any reason to 
suppose that such forced rises in the costs of his 
raw materials are likely to be welcomed by the 
individual manufacturer, especially as they are 
accompanied by increased works costs due to it 
being necessary to deal with new and at times 
inferior qualities. He apparently, however, has 
no choice in the matter. Although Mr. Rawlins 
states that German industry has not been nationa- 
lised, control is so extensive and rigid that the 
distinction between German procedure and that of 
Russia, where industry is definitely a State activity, 
may well appear to an outsider more one of proce- 
dure than method. The fostering of private 
property and personal initiative are declared to be 
part of National Socialist policy, but when the 
industrialist finds that he may be forbidden to 
increase productive capacity, may be compelled 
to utilise or not utilise certain ingredients in his 
manufacturing processes, is compelled to join a 
cartel, finds that his selling prices are controlled, 
may be forbidden to move the site of his works, 
has to refer to an outside committee if he wishes to 
dismiss employees, and so on—then may he well 
wonder what scope is left for his personal initiative. 

The whole of German industry is controlled by 
a series of national Corporations which deal, respec- 
tively, with agriculture, industry, handicrafts, 
transport, and labour. All have the same under- 
lying principles, their structure being such that the 
Government can guide and control them. They 
replace and unify the activities of trade and labour 
associations of all kinds, but are fundamentally 
different from the bodies they have replaced in 
that their specific purpose is the interest of the 
community—their own special interests are subordi- 
nated to national interests. The Organisation der 
gewerblichen Wirtschaft, which Mr. Rawlins trans- 
lates as the Estate of Industry and Trade, deals 
with the manufacturing matters with which we are 
here concerned. The estate is controlled by a 
director who acts in an honorary capacity. He is 
appointed by the Minister for Economic Affairs. 
The director gives instructions to the managers of 
the various groups into which industry is divided ; 
these cover such activities as mining, machine 
construction, building, the chemical industry, and 
so on. All firms must belong to the Estate and 
their activities are controlled by the managers, who 
are assisted by advisory councils. It is not possible 
in a few words to describe the detailed construction 
of this complicated organisation, of which district 
labour councils and bodies more or less analogous 
to the old chambers of commerce form a part. The 
effect of the whole arrangement, however, is that 
the Government can not only supervise industry 
and trade ; it can direct them. 

The essential purpose of this control clearly lies 
in the struggle towards autarchy in which the 
country is engaged, coupled with the social policy 
which aims at the maintenance of a large and 
healthy rural population. Mr. Rawlins states that 
in Germany, as nearly everywhere else in the world, 
the idea of economic self-sufficiency is deprecated 
by most people as impractical and by some as 
undesirable. Yet in Germany, as in other coun- 
tries, it is pursued in practice. In Germany 





currency-transfer difficulties are in a large measure 


















176 


responsible for the extreme forms which the move- 


ment is taking, but these difficulties in turn would | 


appear to be largely created by the armament 
programme and agrarian and social factors. If a 
country spends a great deal more than it can afford 
on armaments and public works, drastic measures 
may be necessary if the standard of the currency 
is to be maintained. 

[It is clear that the social problem has been an 
important one in the economic policy of Germany. 
When the National Socialist party came into power, 
there were some six million unemployed in the 
country ; by the end of August, 1935, this figure 
had been reduced to 1-7 million, although seasonal 
variations increased the figure to 2-5 million by 
January of this year. A considerable part of the 
reduction has been due to the absorbtion of unem- 
ployed in the Army, Party Services and Labour 
Corps, but a large number has certainly been found 
employment on public works, such as road construc- 
tion, new waterways, land-reclamation schemes, &c., 
while the absorption of more hands by industry 
proper has been encouraged by subsidies to house 
repair and of their 
property, marriage loans to young couples for the 
furniture, and the abolition of the 
taxation of private motor-cars. Although expendi- | 
ture, or loss of revenue, under these latter heads 
may be covered by increased manufacturing activity, 
the outlay on public works represents direct State 
expenditure, 


owners for the redecoration 


purchase of 


The new motor roads, for instance, | 
of which 7,000 km. are to be constructed between | 
1934 and 1937, are not covered by any motor tax. 
This looked upon 
purely as creating work and encouraging the motor 
industry In the latter direction, it appears to be 


road-building programme is 


having some success, the output of motor-cars 
having risen from 92,160 in 1933 to 201,438 in 
135. 

The social policy and the struggle towards 


economic self-sufficiency are directly 
for the position of tutelage in which industry now 
linds itself. The reduction in imports has necessi- 
tated attempts to utilise natural products which 


industry left to itself would probably have neglected. 


responsible 


lhe restriction of cotton imports, for instance, has 
led to pressure on manufacturers to utilise staple 
libre, a new domestic product manufactured from 
wood pulp and related to rayon. Large 
factories have been erected for the manufacture of 
this material, and it is projected that 70,000 tons 
shall be produced this year. Quite apart from works’ 
difficulties, due to alteration in the raw material 
handled, have had trouble owing 
to the public persisting in regarding staple fibre as 
a substitute for and and therefore 
In further pursuance of the policy of 
utilising home-produced textile materials, the 
artificial-silk trade is encouraged and the 
cultivation of flax pressed forward. The acreage 
under this latter crop has been increased tive-fold 


closely 


manutacturers 
cotton wool, 
intenor, 


being 


in three years. Attempts are also to be made to 
increase the German national stock of sheep from 
34 to 10 million in the course of the next ten years, 
in order to make the country more independent of 
imported wool. <A difficulty confronting this pro- 
yramme is that viermans eat 60 times as much pork 
as mutton. Possibly a well-drilled people will in 
due course change their tastes even in this direction. 

In the metallurgical industries great efforts are 
being made to increase the consumption of domestic 
ore, and the production of iron from such sourevs, 
which in 1932 was 17 per cent. of the total, increased 
to 25 per cent. in 1935, in spite of the fact that the 
total consumption rose heavily In 1934 and 1935 
RM.S00 000 were granted in aid of 
production. In metal ore 
venerally Germany is poor in rich deposits and rich 


subsidies of 
domestic iron-ore 
in poor deposits, and every attempt is being made 
to utilise the latter by subsidies and other methods 
that in this country 
cially unsound 


would be considered commer- 
Some technical opinion holds that 
production from native iron ore can 
never exceed 40 per cent.. but generous trial is 
being given to every possibility, as in the Krupp 
trials of the Renn process of smelting Salzgitter 
ores and the Réchling experiments on low-grade 
ores generally. In zine production the country is 
fairly well situated, 124,000 tons of the total of 


thaArmun 


|one of the great sources by means of which the | 
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182,000 tons consumed in 1934 coming from domestic 


ores. The industry is heavily subsidised. Some 
> 


25 per cent. of the consumption of lead in 1933 | services. 
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keep the matter in its own hand, with the advice 
|of selected representatives of the water supply 
It was pointed out by many people that 


came from native ores, and even in the case of | this was not a satisfactory arrangement, and would 
copper 28,000 tons out of a consumption of 220,000 | tend to a lack of breadth of outlook, and this js 


tons in 1934 came from domestic sources, In the | 
case of tin there is no home supply, and as far as | 
possible both this metal and copper are being 
replaced by aluminium, which is looked upon as | 
importation of non-ferrous metals may be decreased. | 
This great industry, however, depends largely on 
imported bauxite, lately obtained from Hungary and | 
Jugoslavia. 

The towards the use of home 
products is seen in the case of mineral oil, 429,673 
tons of crudes being produced in 1935, as against 
238,503 in 1933. The total consumption of the 
country is about four million tons annually. For 
the 1934-35 boring programme, the Government 
granted RM.9,000,000 in subsidies. Of light motor 
fuels—petrol, benzol and alcohol—the proportion of | 
home-produced supplies was brought up to 46 per | 
cent. of the total in 1935. Synthetic petrol, the 
production of which reached 365,000 tons in 1935, | 
is made by carbonisation and hydrogenation pro- | 

There is a compulsory admixture of 10 per | 
of alcohol in all light motor fuel sold for | 
internal consumption. There is also a campaign 


same pressure 


Cesses, 


cent. 


| to assist in the reduction of oil imports by encour- 


aging the use of municipal gas supplies for city “bus | 
traffic and also for the employment of producer gas 
engines using wood fuel. Wood used for this 
purpose would presumably largely be a waste 
product, but in the production of staple fibre and 
grape sugar tor plz fodder, trom wood pulp, the 
country would appear to some extent to be working 
in a circle and tending merely .to substitute one 
import for another, since some 30 per cent. of the 
total timber consumption is imported and at the 
present time the rate of domestic felling appears 
to be some 50 per cent. greater than a proper 
replacement policy would dictate. 

Although we have been able to give only a few 
of the interesting facts and figures contained in 
Mr. Rawlin’s most informative report, it will be 
easy to judge from those that we have quoted that 
a direct result from the policy of subsidies and | 
restrictions has been a serious rise in the cost of | 
and manufacture. As the economic 
survival of the country appears to depend ultimately | 
on the maintenance of manufactured exports, great 
attention is being paid to the cultivation of foreign 
markets, and export is heavily subsidised. From 
an economic point of view, the interesting question 


materials 


would appear to be how long it will be possible to | 


carry on on these lines. The extent of the export 
subsidies is not. known, but in a country in which 


| institution of a Control Board. 


now confirmed by the report under notice. Here 
it is stated that the majority of the witnesses who 
were examined were opposed to the Ministry of 
Health obtaining sole power to make Orders, as 
proposed. It was complained that the Ministry, 
being mainly concerned with health, had not given 
adequate consideration to the needs of industry, 
agriculture, or fisheries, and was not capable of 
fully appreciating them. The view of the Ministry 


|of Agriculture and Fisheries was similar and it is 


interesting to note that the report considers th 
criticisms justified in no small degree, and that the 
Ministry of Health has largely brought these upon 
itself by failing to consult other interests than its 


| own and those of the water supply undertakers, no 
| other representatives being on the Ministry’s Advis. 


ory Committee. 

The present Committee do not recommend any ty}* 
of legislation by Order and consider that on the whol 
the best procedure in the matter of water supplies is 
by Private Bill. Although to many this appears 
to be far from an ideal system, it will most probably 
prove preferable to any system placing the final 
word with a Ministry. Failing an independent and 
broadminded board, a great many would un. 
doubtedly prefer the chance which a Bill gives for 
jreasonable discussion, although this procedure is 
not without its risks. 

The Joint Committee, with its preference for Pri- 
vate Bill procedure, naturally does not propose the 
On the other hand, 
it considers a statutory Central Advisory Board 
essential. Here again the proposals are not favour- 
able to those of the Ministry of Health, for this 
Central Board it is suggested should embody repre- 
sentatives of the other Ministries affected, of Catch- 
ment and Fisheries Boards, water undertakers and 
interested industrial and riparian parties. It is 
suggested that the Regional Advisory Councils, 
|now consisting merely of Ministry of Health and 
water undertaking representatives, should be 
re-formed and representatives of other interests 
added, and that they should report to the proposed 
Central Board, instead of at present to the Ministry 
of Health. As we have stated above, failing the 
central authority, arrangements of this kind may be 
expected to find much greater favour than the 
| proposals of the Ministry of Health, since they would 
| obviate the risk of a bureaucratic action for which 
| this country has so well developed an aversion. 
Again, on the subject of Compensation Water, 
|the present report rejects the proposals of the 

Ministry of Health, which, it states, examination 


autarchy has created a wheat price some three or} has shown to be impracticable, owing to the wide 


four times higher than the world price level, and | variation of 


the policy of restricting foreign payments is tending 


conditions. The Ministry proposed 
| calculating compensation water by means of a 


to push the cost of imported raw materials in the | formula which the Committee argues does not 


| operate satisfactorily, and which itself includes an 


| unscientific and arbitrary “user factor,’ which 
would be so difficult to assess as to render any 
result of the calculations of very little value. It is 
considered that each river should be considered on 
its merits, and the possibilities of the future not 
ignored, as would happen with calculation by) 
formula. In this connection the report approves 
of the recently instituted Inland Water Survey, 
but considers that this organisation should be made 
more complete, the Catchment Boards being made 
responsible for the gauging of rivers and also of their 
upper tributaries. It is proposed that the whol 

| cost of this should fall on the Ministry of Health. 


same direction, it is not surprising that “ an experi- 
enced and not unduly biased student of business 
conditions "’ recently asked * Is not Germany living 
on her capital ?’ 








WATER RESOURCES AND SUPPLIES. 


THe most interesting feature of the Report of 
the Joint Committee on Water Resources and 
Supplies, which was published last week*, is the 
manner in which it runs counter to the proposals 
laid down by the Ministry of Health. The proposals 
considered in this report fall under the headings of 
Procedure for Obtaining Powers, and Compensation 


| Water. and the criticisms of the Joint Committee 


should prove a healthy check to the somewhat 


bureaucratic methods which have characterised the | 
Ministry of Health’s handling of this important 
|subject. It 


will be remembered that during the 
years of drought the demand arose for a considera- 
tion of the whole question of water supplies and 


resources on broad lines, and from various influential | 


quarters it was suggested that a National Board 
should be brought into being to deal with it. The 
attitude, however, of the Ministry was rather to 


* H.M. Stationery Office. Price 3d. net. 








NOTES. 
TraFFric Census on Crass IT Roaps. 

A YEAR ago a census was taken on the Class | 
roads of this country, with the result that it was 
found that the traffic tonnage had increased by 
34-5 per cent. during the four years 1931-35. In 
order to obtain a complete picture of conditions 
as they at present exist, the Minister of Transport 
has arranged for a similar census to be taken this 
week on Class If roads. The last census on these 
roads was taken in 1929, since when their mileage 
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has increased by more than 1,000 miles to 16,800 
miles. More than 8,000 enumerators are being 
employed at between 4,000 and 4,500 census points, 
and it is hoped that as a result, highways authorities 
will be provided with reliable data on which to 
base their sehemes of road improvements. In this 
connection we note that it is realised that one of the 
most necessary improvements is better accommo- 
dation for the pedestrian, and a pedestrian count 
is therefore to be taken where no footpath exists 
or where the footpath is not more than 3 ft. wide. 
In the latter case separate records will be kept 
showing the number of pedestrians using the foot- 
path and carriageway, respectively. The census will 
last each day from 6 a.m. to 10 p.m., and hourly 
totals will be recorded at all points where, in 1929, 
the total tonnage was 5,001 or more. This will 
enable the peak traffic figures to be determined. 
In some cases the hourly record will be taken in both 
directions to ascertain the tidal flow. 


FLoops tx Nortu Inpta. 


The annual forecasts of the monsoon rains in 
India are anxiously awaited, because the amount 
and the distribution of the rainfall affect the lives of 
millions of people. Abundant Indian rains tend to 
be associated with low pressure in India, Java, 
Australia, and South Africa ; with high pressure in 
the Central Pacific Ocean, and South America ; and 
with previous scanty rainfall in Java, Zanzibar, the 
Seychelles and South Rhodesia. The importance of 
the Seychelles rain to India is striking, due to its 
position in the heart of that part of the South East 
Trades, which become the Bay of Bengal monsoon 
current after it has crossed the equator; heavy 
rain in the Seychelles in May is prejudicial to the 
rain brought by that current. Also heavy rain at 
Zanzibar is prejudicial to the Arabian Sea current. 
The most interesting phenomenon of the monsoon 
season in India is the transformation of streams 
which are no more than mere trickles into roaring 


torrents, this being nowhere so impressive as in the | 


hills, where rivers fill the previously dry stony | 
ravines, Sometimes instead of being a blessing, the 
monsoon is a source of danger to towns and villages 
on, or adjacent to, rivers with hilly or mountainous 
catchment areas. No attempt on any large scale has 
yet been made to forecast the danger points of such 
rivers. Some rivers have gauges, but the interval 
between the warning and the flood is small, and the 
threatened population have often to flee for safety. 
The North of India is suffering at the present time 
from excessive floods. Lahore has been subject to 
a deluge ; every river in the United Province is 
giving serious anxiety to its riparian population ; 
and Bengal with its network of rivers is inundated. 
Lucknow, the capital of Oudh, in the United 
Provinces, is threatened with floods ; three villages 
near the town are under water ; hundreds of persons 
have been rendered homeless, and a considerable 
loss of property is reported. The bank of the 
arterial road, and the flood banks of the river 
Gumti, on which the town of Lucknow stands, have 
been breached in several places ; and the residents 
in the low-lying areas of the town have been warned 
to vacate their houses, and to take shelter in places 
arranged for them. The Gumti is a remarkable 
river. It rises in an alluvial swamp only some 
005 ft. above the level of the sea. Its 500 mile 
course is in an alluvial plain, and its sinuous 
meandering results in its speed of flow being small. 
The river is navigable, and receives four tributaries 
on its way to the Ganges. It is probable that the 
narrowness of its valley below Lucknow causes 
the frequent floods in this capital of Oudh. The 
town is built on both banks of the river, which 
requires little provocation to overflow its banks. 
Ordinarily, the Gumti seldom rises over 15 ft. above 
its low water level, but it has been known to rise 
37 ft. above this level. The river is now 20 ft. above 
low-water level, and should it rise another 6 ft., the 
Water supply of the town will be endangered. 
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tion, on new and simpler lines, of the earlier Inter- 
national Association for Testing Materials of 
Construction, the existence of which had been 
brought to an end by the European war. The 
first congress of the new body was held in Zurich 
in September, 1931, and during the course of this 
an invitation to hold the next congress in Great 
Britain was accepted. In the spring of 1932 the 
Permanent International Committee of the Associa- 
tion decided to drop the word New from its title, 
and the name was thus changed to International 
Association for Testing Materials. The suggestion 
of the British Committee of the Association that 
the forthcoming congress should be held from 
April 19 to 24, 1937, in London, has recently been 
accepted by the Permanent Committee, and a pre- 
liminary programme of the ground to be covered 
has now been issued. The subjects selected for 
discussion at the Congress are divided into four 
groups dealing respectively with metals, inorganic 
materials, organic materials, and subjects of general 
importance. The proceedings will be based on 
selected papers which, by invitation of the group- 
presidents, Professor C. Benedicks, Professor E. 
Suenson, Dr.-Ing. R. Barta, and Mr. H. Rabozée, 
have been contributed by leading authorities in 
their respective fields in the principal countries 
throughout the world. Most of these invitations 
have been issued, and we understand that approxi- 
mately 150 papers are already promised. Sir 
William Bragg, O.M., K.B.E., has consented to be 
president of the Congress, and Sir Frank Smith, 
K.C.B., has been appointed chairman of the executive 
committee of the congress organising committee. 
Other members of this executive committee are 
Sir William Larke, K.B.E. (vice-chairman), Sir 
Harold Carpenter, F.R.S., Sir Alexander Gibb, 
F.R.S., Dr. H. J. Gough, F.R.S., Sir Nigel Gresley, 
C.B.E., Sir Clement Hindley, K.C.I.E., and Mr. K. 
Headlam-Morley, who is honorary secretary both 
of the committee and of the Congress. Detailed 
information concerning the Congress will be issued 
in due course ; meanwhile all inquiries and requests 
for further information should be addressed to Mr. 
Headlam-Morley, at the offices of the British 
Committee, 28, Victoria-street, London, 8.W.1. 





SYNTHETIC RUBBER DEVELOPMENTS IN RwussIa. 


Recent developments in the United States and in 
Russia appear to indicate that marked progress is 
being recorded in the growth of the synthetic rubber 
industry, synchronising with advances made in the 
study of the properties of rubber in general, methods 


|of synthetic processes of vulcanisation, and the 


development of products possessing unique properties 
and which are distinct from those of natural rubber. 
Synthetic rubber has attained some degree of 
prominence in Russian technical literature during 
the last two years, but these publications are 
somewhat national in their perspective. In view of 
our recent leading article on the subject, a contribu- 
tion in the Monthly Review, vol. ix, No. 7, issued 
by the U.S.S.R. Trade Delegation in Great Britain, 
by O. Osipov-Schmidt, head of the Central Depart- 
ment of the Russian Rubber Industry, is of interest ; 
this gives a resumé of the present position of the 
synthetic rubber industry in Russia, with some 
reference to the results obtained by the introduc- 
tion of the Stakhanov movement into industry. 
The early proposal in view was to establish a home 
source of rubber as a socialised industry and for 
national defence purposes. It is claimed that by 
the end of next year the U.S.S.R. will be indepen- 
dent of all outside sources of supply of rubber, and 
will assume second place in the world as a consumer 
of rubber. The synthetic product developed is 
said to be superior to the natural product from the 
viewpoint of endurance and heat resistivity ; another 
feature is that synthetic rubber is far more uniform 
in composition than the natural product, as the 
manufacture of the former can be standardised, 
and the properties can be regulated so as to give 
rubber of varying degrees of porosity at the same 








INTERNATIONAL ASSOCIATION FOR 
TEsTING MATERIALS. 
At a congress held in Amsterdam in 1927, an 
association, to which the name New International 
Association for Testing Materials was given, was 


time remaining waterproof. The specific gravity 
of the material can also be varied over a wide range 
and even be reduced to one-half that of cork. 
Synthetic rubber is playing an important réle in 
the national economy of Russia. It has revolu- 





established. This, to some extent, was a reconstitu- 


tionised the rubber-shoe manufacturing industry, 
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the modern casting method having replaced the 
old hand method of manufacture, resulting in the 
saving of time and a large reduction in wastage. 
Experiments for the production of alcohol for the 
ethylene used in the manufacture of synthetic rubber 
have already been carried out by the Azebaijan 
Oil Institute, the Kharbon Coal Institute, and the 
National Synthetic Rubber Trust. As the result of 
the organisation of labour productivity, the U.S.S.R. 
claims to be able to produce rubber at a lower labour 
production cost than is the case with plantation 
rubber. It is estimated that 1 ton of synthetic 
rubber can be produced in Russia in 485 working 
days, compared with 864 to 1,440 working days for 
.the production of 1 ton of dry packed rubber 
delivered to the port of Colombo. The by-products 
obtained in the manufacture of each ton of synthetic 
rubber amount to 95 kg. of ether, 212 kg. of butyl! 
alcohol, and 45 kg. of carbohydrates. In the 
manufacture of 20,000 tons of synthetic rubber, 
by-products to the value of 16,000,000 roubles are 
obtainable, but at the present time these are not 
being fully utilised. In spite of many improve- 
ments in manufacturing operations and economy 
in the use of alcohol, the cost of production of 
synthetic rubber remains high; but this does not 
appear as important to the Government as the 
cutting down of rubber imports and the effecting of 
national economies by fostering internal trade. 


SYMBOLS FOR EQUATIONS IN THERMODYNAMICS. 

The American Society of Mechanical Engineers 
is calling together an international conference, the 
main object of which will be to attempt to amend 
the present unsatisfactory situation with reference 
to letter symbols for qquations in thermodynamics. 
The conference will meet in the Engineering Societies 
Building, 29, West 39th-street, New York, on 
September 14 and 15, these dates having been 
chosen so that delegates to the World Power Con- 
ference, to be held during the previous week in 
Washington, may also act as representatives at 
the conference on symbols. American usage in 
regard to these symbols has become fairly well 
standardised since the publication of a list pre- 
pared by the American Standards Association's 
sub-committee on symbols for heat and thermo- 
dynamics. This list is now generally adhered to 
in the United States, but its use is mainly confined 
to that country, and other lists have been issued 
by various European bodies. It is with the laudable 
object of effecting some degree of uniformity 
among the several lists in use that the conference has 
been called together. The promoters of the con- 
ference recognise that no international body has 
the authority to standardise any list of symbols, 
but they hope that the list finally selected by the 
conference will be accepted by the various bodies 
represented as the best possible compromise, and, 
in this way, become an international standard. 
Among the associations which have promised to 
participate in the conference are the British Stan- 
dards Institution, the Institution of Gas Engineers, 
the Comité Electrotechnique Suisse, the Association 
Frangaise de Normalisation, the Comité Electro- 
technique Frangais, the Ausschusz fiir Einhalten 
und Formelgroszen and the Verein Deutscher 
Ingenieure. Furthermore, negotiations are in pro- 
gress with the Institution of Mechanical Engineers, 
the Physical Society, the Institution of Heating 
and Ventilating Engineers and the Chemical Society, 
and also with the National Research Council of 
Canada and the International Congress of Re- 
frigeration. The United States interests will be 
represented at the conference by the sub-committee 
on symbols for heat and thermodynamics of the 
American Standards Association. 











“ No-Srat” Bettrne.—A phenomenon which some- 
times causes trouble, especially in textile mills, is the 
static electric discharge from the belt transmission of 
machine drives. A belt which, it is claimed, entirely 
eliminates any trouble from this cause has been developed 
by the Research department of Messrs. The Dunlop 
Rubber Company, Limited, Fort Dunlop, and has been 
subjected to extensive trials at the Dunlop cotton mills 
at Rochdale. In these trials, we understand, no trace 
of static discharge could be detected. Moreover, the 
No-Stat belt, as it is named, has an exceptionally high 
coefficient of friction, coupled with great strength and 





durability. 
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ABNORMAL TIDES IN THE THAMES. 
By J. M. Lacey, M.Inst.C.E. 


In his History of the Tower Bridge, published in | 
1894, Charles Welch refers (page 116) to the record | 
of a high tide at London Bridge, of Friday, February 4, 
1641, quoting as follows: ‘‘ There flowing two tydes | 
at London Bridge within the space of an houre and 
a halfe, the last comming with such violence and 
hideous noyse, that it not only afrighted but even 
astonished above five hundred watermen that stood 
beholding it on both sides of the Thames. Which 
latter tyde rose sixe foote higher then the former 
tyde had done to the great admiration of all men,” 
(History of the Tower Bridge, by Charles Welch). | 

Colonel Reid states that the great undulations 
raised by the wind in revolving storms are raised 
along the radii of the whirlwind circle, and roll 
straight onwards in the direction of the tangent to 
the circle of the whirlwind. . . . The heaviest 
swells proceeding from a storm, may be that which 
is propelled forward in the track which the storm 
itself is following, as the undulations in this case 
would be constantly receiving renewed impulses 
from the storm in its progression.* 

Before dealing with the abnormal tides in the 
Thames, it seems necessary to describe, as examples, 
the effect of cyclonic storms on the low-lying por- 
tions of the Coromandel Coast of South India. The 
coast extends, from Point Calimere to the mouths 
of the Kistna River, a distance of 300 miles, in a 
practically north and south direction. From the 
mouths of the Kistna River the coast line then 
trends in a north-easterly direction. The tide 
runs up the Bay of Bengal, and along the coast, | 
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and, owing to the configuration of the bay, and 
the depth of the sea bottom, the range of the 
tide increases with the latitude. At Madras, the 
about 2) ft., at Vizagapatam about 
5 ft., while at Calcutta the tide wave as it advances 
up the Hoogley River frequently assumes the nature 
of a bore, 

The most violent and destructive storms in the | 
Bay of Bengal, which visit the Coromandel Coast, | 
are generally formed to the south of the Andaman | 
Islands, and cross the bay in a west-north-westerly 


mean range is 
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are, south of the storm centre, south-west or southerly 
damp winds prevail, and follow the storm. 
of the line of the transit of the storm centre, fine 
weather may prevail until the storm is within 200 
miles of the station, the indications of the approach- | 
ing storm are a still oppressive atmosphere, light 
variable winds from between north and east, 
followed after a day or 
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the Kistna district of the Madras Presidency is 


North | extremely flat and low-lying, being the deltaic for- 


mation of the Kistna River. Masulipatam, the head. 
quarters of the district, is situated 195 miles north 
of Madras, and 40 miles from the mouth of the 
Kistna River (Fig. 1). The roadstead off the coast of 
Masulipatam is shallow, and shelving; steamers 





(Fig 1. oe 
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two by light easterly 
winds, and a long swell 
from the south-east. 
Thus, a cyclone passing 
south of a point on the 
Coromandel Coast has a 
far greater destructive 
force on the coast line, 
or on any structure built 
into the sea, than a 
cyclone passing north of 
the point. A cyclonic 
storm of great intensity, 
with wind from the east, 
that is passing south of 
a station, coupled with a 
high tide, has caused the 
sea on the Coromandel 
Coast to rise sufficiently 
high to sweep inland 
over low-lying areas. 
Pharaoh's Atlas and 
Gazetteer of South India 
states that, during 
heavy gale from east- 

wards, the sea has been 
known to rise 6 ft., and 


a 
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in the hurricane of December, 1807, the sea at 
Madras rose 10 ft., so that it washed over and | 
destroyed the roadway along the coast, and Black | 
Town (now called George Town) was devastated. 
The records of the East India Company report a 
so-called * tidal wave” at Masulipatam, in the | 
‘** Great storm of 1679,’** when the sea flowed 12 ft. | 
deep in the factory. 

On November 1, 1864, a great wave termed a 
“tidal wave,” swept some 9 miles inland and| 
destroyed the town of Masulipatam, and the adjacent 
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calling at the port lie some 5 miles distant from the 
shore, but even in calm weather there is always 
a particularly uncomfortable ground swell. 

“ The last fortnight of October, 1864, at Masuli- 
patam was bright and clear, unusual for the time 
of the year, which was the period of the north-east 
monsoon. On November 1, the sky was overcast, 


| the wind being west of north. At 8 a.m., the master 


attendant of the port noted that the barometer was 
rapidly falling. At noon, rain set in with violent 
gusts of wind. By 3 p.m., it was growing dark, and 


direction. The indications of an approaching storm | country. The country forming the coastal area of | the sky was no longer a uniform dull colour. but 


* Design and Construction of Harbours. By Thomas 
Stevenson. Pp. 33 and 34. 


* Indian Record Series, V estiges of Old Madras, vol. i. 


ragged masses of indigo-coloured clouds were driven 
in before the gale. At 8 p.m., the wind began 
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shift to the east of north, increasing in violence so 
that trees were blown down. At 10 p.m., the direc- 
tion of the wind was east-north-east, which gave the 
master attendant of the port hope that the cyclone 
was passing inland south of Masulipatam. It was 
new moon, and the tide was ‘ full’ on the bar of 
the small creek at 9.20 p.m. ; and at 10 p.m., at the 
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tidal lock at Masulipatam. The sea, driven into this 
bight of the coast before the storm, arrived at the 
very moment of high spring tide, and an enormous 
wave, 13 ft. above ‘ ordinary high-water mark,’ was 
borne inland. The flood was at its highest at the 
Old Fort, near the bar between 10.30 p.m. and 
11 p.m., and in the town of Masulipatam, two miles 
inland, half-an-hour later. Before midnight, the 
water began to subside, and the enormous wave 
began to recede with a continuous roar, uprooting, 
and carrying every thing before it towards the sea. 
At 10 p.m., the wind, which was about east-north- 
east, changed to east, and then to south-east ; and 
at midnight was as high as ever, blowing from the 
south-east. About 2 a.m., the wind began to abate. 
At Masulipatam, the flood due to the great wave 
was at its highest at 11 p.m., while the wind did not 
reach its greatest strength till past midnight, show- 
ing that the nearest approach of the storm centre to 
Masulipatam was between midnight and 2 a.m. The 
extent of inundation was along 90 miles of coast, 
and on an average, 9 miles inland. The farthest 
point reached by the wave was 17 miles inland. 
The surface inundated was estimated at 750 square 
miles, and the loss of life 20,000 people, besides much 
destruction of cattle.” —({Extract from the Manual 
of the Kistna District.) 

In November, 1915, a cyclonic storm of consider- 
able severity crossed the coast near Nellore, a town 
situate d 100 miles north of Madras, causing a wave 
6 ft. above ordinary high tide, which submerged 
low-lying coastal lands north of Nellore. 

Since 1864 warnings have been sent to Masuli- 
patam of all cyclones likely to cross the coast near 
to it, but it is not possible to predict such a happen- 
ing again. 


Tides in the North Sea.—The North Sea is affected 





by two portions of the Atlantic Ocean-derived tidal 
Wave, which is divided by the British Isles. One | 
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portion enters through the Straits of Dover, and 
causes the tides on the French, and Belgian Coasts 
of the North Sea, and influences to a certain extent 
the tides on the English coast of the southern com- 
partment of the North Sea. 

The second portion enters on a wide front between 
Scotland and Scandinavia, and causes the tide in the 


(b) 


JANUARY 61H.1928 | CE 
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greater portion of the North Sea. The two tides 
meet somewhere off the entrances to the Thames 
estuary; the Channel tide being 12 hours earlier 
than that coming from the north. The small tides 
on parts of the coast of the Netherlands, and between 
Harwich and Yarmouth may be due to the meeting 
of the two tide waves. North of Yarmouth and 
south of Harwich the range increases rapidly. The 
height of the tide in the North Sea is much affected 
by gales of wind, In strong gales the increase in 
some places is greater than the total height of a 
normal spring tide. Winds blowing off the land 
cause a decrease in sea level. This is discussed in 
Chapter IV of The North Sea, by W. H. Wheeler 
M.Inst.C.E., published by J. D. Potter. 

Mr. W. T. Douglas states* that an equinoctial 
spring tide high water, simultaneously with a north- 
westerly gale, immediately following a southerly 
gale, will bank up the water in the North Sea to an 
abnormal level. Fortunately, this combination of 
elements does not occur more frequently than once 
in six years on an average. 

Mr. R. M. Parkinson has stated that, “a single 
north-westerly gale would do more damage than 
years of tidal action and ordinary gales... . 
Beginning with high water at full and change at 
Penzance at about 4.30 a.m., the tidal wave came 
up the Channel until it reached the mouth of the 
Thames at noon. Going round the north of Scot- 
land, the same tidal wave got to Aberdeen at noon. 
The previous tide round the north of Scotland having 
reached the Thames also at noon, the two tides 
combined and formed a high tide in the Thames. 
But at Yarmouth it would be low water on one tide, 
and high water on the other, so that instead of 
getting, as one did at Cromer, a tid> of 15 ft., at 
Colne Point one of 15 ft., and at Harwich one of 12 ft., 
the tide at Yarmouth was only 6 ft. When, however, 


* Proc. Inst. Civil Engineers, vol. clxxxv, p. 96. 
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a south-westerly gale which had been blowing for 
some days, chopped round to the north-west, addi- 
tional water, he took it, forced down the 
North Sea, altered the time of high wate r, so that it 
was high water on both tides at the same time at 
Yarmouth, and, therefore, instead of 6 ft., a range 
of 12 ft. was experienced.* 


ih / 


















Astronomical conditions also affect the tides, par- 
ticularly when the new or full moon is in or near its 
perigee position. The north and south movements 
of the moon and the sun in declination also are the 
causes of unequal tides. 

Tides in the Thames.—In the Pilot’s Guide for the 
River Thames (1923), it is stated :—‘‘ In the River 
Thames, the highest tides occur five transits after 
new and full moon. The tidal range of the river 
has of late years gradually increased, due to the 
construction of embankments, the discontinuance 
of the colliers in the Pool, the removal of shoals, and 
other general improvements on the banks, the tidal 
wave thus having freer scope. In 8.W, gales, the 
water ebbs 3 ft. to 4 ft. below the usual low-water 
level at ordinary springs in the River Thames and 
its approaches; while N.W. gales cause a corre- 
sponding rise above the usual high-water level, . . . 
Both the times and heights of the tides are consider- 
ably affected by the prevalence of strong winds ; 
also by the varying pressure of the atmosphere, the 
surface of the open sea rising and falling as the 
barometer falls and rises to the extent of about 
12 in. for 1 in. of mercury ; but in estuaries, such as 
that of the River Thames, it is nearly double this 
amount,” 

The Admiralty Tide Tables for 1935, Levels and 
Datum, London Bridge, give :— 

Mean high-water opvings, 
9 


Mean low-water springs 
+. 0: +33 


rT «- 


Mean low-water neaps, Mean high-water neaps, 


8-29 
Mean tide level + 11:00. The zero of the Ord- 
nance Datum (O0.D.) is + 8-47 on the Admiralty 
gauge at London Bridge. Thus, mean high-water 
springs is + 13-86 O.D., or about 1’ 4” above 
Trinity high-water mark (+ 12-53 O.D.). 
In a paper on the “ River Thames,” read at the 





* Proc. Inst. Civil Engineers, vol. cexvii, p. 65. 
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Institution of Civil Engineers,”"* Mr. J. B. Redman | weather reports of the Meteorological Office), and 
stated that the highest tides occur with gales from | (b) the conditions obtaining at 7 a.m. of the same 
the north-north-west, to north-west, which, acting| morning. The general directions of the wind are 
on the large area of the North Sea, cause an accumu- | shown, but not their force. The atmospheric pres- 
lation of water at the mouth of the Thames, and an/| sures are shown in millibars (a bar is equal to a 
increase lift of the tide. Tidal irregularities differ | pressure of 29-53 in. of mercury. One bar is equal 
nearly 3 ft. to 4 ft. between afternoon and morning | to 1,000 millibars.) 
tide ; in extreme cases, as much as 7 ft. 5 in., more Fig. 3 shows (a) the isobaric chart at 1 p.m., 
especially after change of gales. 
There was sufficient evidence of the fact that the | at 6 p.m. the same evening, showing the great fetch 
high tides in the Thames were produced by a great | of sea the wind had, almost from the coast of Green- 
westerly gale suddenly changing to the north-west. | land, in driving the water into the shallow southern 
The high tide of November 15, 1875, was the result | compartment of the North Sea. 
of the great westerly gale of Sunday, the 14th. The| The swirl of the cyclonic wind, as the storm 
wind veering from west to north-west. The sudden| centre passed down the North Sea, in the first 
change of wind from west to north-west driving the | instant would drive the water away from the east 
sea up the Thames estuary, appears to be the most | coast of England ; and on the wind veering, as the 
reasonable explanation for the remarkable anomaly. | storm centre passed in its south-easterly course, the 


The height attained by the tide was 4 ft. 9 in. 
above “ Trinity Standard ” (Trinity high water), and 
3 ft. 3 in. above the predicted tide. 
flowed its banks at Gravesend, and did considerable 
damage at Blackfriars and Lambeth. 

Mr. Redman assumes the volume of flood water 
coming down the river, due to the storm, 14,012 
cusecs, as gauged by Dr. Unwin, to cause a rise of 
only one-eighteenth of the total rise of tide ; or 3 in. 


to 34 in. of the rise of 4 ft. 9 in. above “ Trinity | 


Standard.” 
On November, 1875, the astronomical conditions 


were as follows :—Sun, on November 28, 15° 18’ 
south declination. Full moon, November 12, at 
21 hr. 29-7 min. 
late North Horizontal . 
Is75 Declination Parallax Remarks 
November, 12 | 16 16 54 Full moon 
is | 21 49 22-8 Moon at Perigee 
i4 25 57 15 61 11-3 
5 Ua 12 31-3 oo 40 
16 23 21 41-8 oo 6-4 


In Proc. Inst, Civil Engineers, vol. lix, page 286 
et seqg., Mr. Redman records : ‘* Low ebbs are usually 
accompanied by westerly gales, on January 21, 
1878, the tide ebbed to 23 ft. 2 in. below * Trinivy 
Standard,’ in a south-west gale, or lower than ever 


| water by rotation would be driven on to the coast 
jand into the Flemish Bight. These meteorological 


The river over- | conditions coinciding with the times of high water 


| spring tide on the east coast of England, caused 


abnormal tides on that coast and in the Thames. 

The other contributing cause for the abnormal 
tide was the low barometer pressure over the 
southern compartment of the North Sea, on the 
}evening of January 6, 1928. 

It was full moon on the night of January 6-7, 
and at midnight her horizontal parallax was 56’ 
58-83”, and her north declination 24° 58’ 45”. The 
sun also, during this period of the year, was nearest 
the earth and exerting his maximum tidal pull. 

The rain fall over the Thames valley in 1927 was 
37-85 in., being 9 in. greater than the standard 
average, 28-24 in. There was a heavy flood period, 
| which lasted up to Christmas Day, 1927, during 
| which period the flood discharge down the Thames 
rose to 8,121 million gallons in 24 hours. In the 
first week of January, there was abnormal rain in 
the south of England, followed by snow, the weather 
became colder, and a thaw did not set in until after 
the flood of the night of January 6-7. The flow 
down the Thames reached its crest on January 7, 
1928, when 9,500 million gallons a day flowed down 
the river. 

The predicted tide was 12 ft. 5 in. above O.D. ; 
the recorded tide was 18 ft. 3 in. above O.D. That 
is a difference of 5 ft. 10 in. above the predicted 








recorded previously.” 

In regard to the abnormal tides in the Thames, | 
Dr. A. T. Doodson has given the opiniont that the | 
meteorological conditions giving rise to large per- | 
turbations are those in which a strong westerly wind 
veers to the north-west, or north, over the upper part 
of the North Sea. This veering is essential, as 
westerly winds alone will lower the sea level in the 
Thames. In fact, the great surges are always pre- 
ceded by a fall of sea level relatively to the normal 
tide on that account. . Steady north-west winds 
also raise the sea level, but as high water is raised 
leas than low water, the effects are not dangerous ; 





height, and 5-72 ft. above Trinity Standard. The 


time of high water was 29 minutes earlier than the | 


predicted time. 

Regarding this abnormal tide, the Harbour 
Master at Margate reports that on the night of 
January 6-7, 1928, high water at Margate Harbour 
was at 11.30 p.m. The tide gauge at the end of the 
Stone Pier indicated 16 ft. Mean spring tides at 
Margate averages 11} ft. to 12 ft. on the gauge at 
high water. 

The next section will give short descriptions of 
cyclonic depressions which formed somewhere north 
of Scotland and travelled in a south-easterly direc- 
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Institute for the benefit of practising engineers, 
| and as an epitome of modern technique it should be 
of especial value to all who are associated with 
foundation work, or indeed with constructional work 
of any kind. 
Engineers in this country who are familiar with 
the work of Krey and other leading authorities have 


| probably been inclined to regard such methods as 


January 6, 1928, and (6) the conditions obtaining | applicable only to civil engineering works of major 


| importance, but Dr. Loos here outlines the applica- 
| tion of modern theory and technique to a very 
|much wider field. The extent of recent develop. 
| ments and the author’s success in utilising them is 
evidenced by the fact that the great majority of 
the large number of technical papers, books and 
articles (including his own contributions), to which 
he refers, have been published during the last 
five or six years. The scope of the book may be 
indicated by saying that roughly one-third of it 
relates to experimental investigation, and the 
remainder to practical applications. The range of 
tests available, with detail attention to the object 
of the test and the method of testing in each case, 
are precisely and systematically described, and this 
section is well illustrated by photographs and 
diagrams. 

In considering practical applications, the references 
include embankments, tunnels, quays, docks and 
dams, and chapters are given to roads, railways and 
foundations for bridges and buildings. The illustra. 
tions are all ‘‘ zweckmissig,”’ and some interesting 
sketches and photographs are included which depict 
the manner of subsidence in a number of recorded 
failures. 

There is of course no suggestion in this book 
that experimental methods should be adopted to 
the exclusion of experience, though experience hen 
means something more that the trained inspiration 
of an individual engineer. For example, the author 
stresses the importance of keeping accurate records 
|of local geological conditions, which, as he says, 

should be readily and freely accessible to the 

| designers of new projects. The opinion of Dr. Loos 
| that the scientific technique now available is not 
| being sufficiently utilised in practice can hardly be 
| controverted, and his adequate presentation of this 
| technique, and its manifold applications, in a volume 
of convenient size and modest price will be welcomed 
by all who have an interest in this important 
subject. 





-_—_ 


The Resistance of Piles to Penetration. By Russe.t V. 
| Att. London: E. and F. N. Spon, Limited. [Price 
| 10s. 6d. net.]} 

| THE formula for determining the bearing capacity 
of piles associated with the name of Mr. A. Hiles 
and first propounded by him in ENGINEERING of 
| May 29, 1925, in an article, entitled “ A Rational 
| Pile-driving Formula,” subsequently forming the 
| subject of an amplified exposition elsewhere,* has 
| been received among structural engineers and con- 








in any case, steady winds are not so effective as | tion into the Baltic Sea, causing abnormal tides in| tractors with a considerable degree of approval. It 


those which rise suddenly and veer quickly. 


the Thames. The predicted and the recorded 


| now enjoys a popularity which has induced Mr. Allin 


The question that naturally arises is what meteoro- | heights of the tide, and the flow of the river have|to prepare for convenient reference a series of 
logical conditions cause this veering of the wind ?| been obtained through the courtesy of the River tabular values of results when the formula is applied 
The great slowly-moving depressions which pass | Superintendent, Port of London Authority, and the | to the solution of a number of cases affecting timber 


immediately south of Iceland from the west, and | 
proceed in an easterly direction, cause the prevailing | 
south-west winds over the British Isles. The storms 

which occur are the result of minor or secondary 

depressions. 

The High Tide of January 6 and 7, 1928.—In the | 
case of the abnormal tide in the Thames river on the 
night of January 6-7, 1928, the culprit was a 
secondary depression which developed in mid- | 
Atlantic and, moving rapidly eastwards, reached the | 
north of Scotland on Friday morning, January 6. | 
This deep depression moved in a south-easterly 
direction, and on Saturday, the 7th, had moved to | 
Poland. South-westerly gales over the British Isles | 
set in when the depression approached Scotland, | 
which veered to the north-west as the storm centre | 
progressed south-eastwards. A gust of 85 miles per | 
hour was reported at Spurn Head, at noon on | 
Friday. 

Fig. 2 (a) shows the isobaric chart for 1 a.m., | 
Friday morning, January 6, 1928 (taken from the 


* Proc. Inst. Civil Engineers, vol. xlix, p. 67. 


1928. 


The Times, Oct. 23, 


Chief Engineer, Thames Conservancy 
(T'o be continued.) 
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Baugrunduntersuchungen. 
Berlin: Julius Springer. 
8-25 marks (other 


Praktische inwendung der 
By Dr.-Ine. W. Loos. 
[Price 11 marks (Germany), 
countries). | 

THE investigation of soil mechanics and foundation 
stability is receiving increasing attention now that 
the properties of standard materials of construction 
are so well known, and can be so closely regulated, 
and since the principles underlying their economical 
use have been so thoroughly analysed and so success- 
fully applied in practice. 

This is a concise and comprehensive introduction 
to the subject, written by the director of the German 
Research Institute for Soil Mechanics, who is 
primarily concerned to obtain greater recognition 
and wider application in practice for the results of 
scientific research. It actually forms the basis of 


revisional courses of instruction organised by the | 





piles ranging from 12 in. to 16 in. square and of 
concrete piles ranging from 10 in. to 24 in. square, 
| under various conditions of length, weight of pile 
}and hammer, amount of drop, &c., which govern, 
| directly or indirectly, the numerical coefficients in- 
| volved. These tables, 67 in number, will undoubtedly 
| prove of considerable service in facilitating the use 
of the formula, and indeed, enable calculation to be 
| dispensed with altogether except for minor varia- 
tions and in so far as it may be necessary to inter- 
|polate or extrapolate values within reasonable 
| limits. Difficulties and uncertainties likely to be 
|encountered in the correct interpretation of the 
| formula and its coefficients are thereby eliminated. 
| At the same time, it is to be understood from the 
| nature of things that the tabular values are merely 
| approximations, sufficiently close, however, for all 
| practical purposes. 

Mr. Allin is convinced of the reliability of the Hiley 
formula from a comparison of its results with 4 
number of suitable loading tests within his personal 


.| knowledge, and his book does not include specifi 


* The Structural Engineer, July and August, 1930. 
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| 
consideration of any other formula. There are, of | 
course, some 30 or 40 different equations, which, 
at one time or another, have been devised to cover 
the multiple uncertain and partly latent conditions 
which affect the value of piles as load-bearers. 
Hiley’s expression, in common with certain others, 
is based on rational considerations and equates the 
resistance to penetration (as Mr. Allin prefers to 
describe the bearing or supporting power) with the 
effective energy of the final blow in the process of 
driving, divided by the amount of final penetration 
or set, plus a variable coefficient, representing a 
moiety of the temporary elastic compression in the 
pile and its accessories. It is very similar in form 
to the old-established Engineering News, or Welling- 
ton formula, as also in principle with the Rankine 
formula, which, however, assumes a somewhat differ- 
ent guise. Indeed, an inspection of two diagrams 
given by the author, shows a remarkable joint 
correspondence of both the Hiley and Wellington 
formulas, with ultimate bearing loads actually 
demonstrated in two widely-differing cases. This 
correspondence is, of course, largely due to the 
proper selection of the respective coefficients, or 
constants. In the Wellington formula, these co- 
efficients are settled somewhat arbitrarily, being 
dependent on the type of hammer, as well as on the 
frequency of the blows, and despite the agreement 
mentioned above, it is stated that “‘ when the con- 
stants recommended for steam hammers are applied, 
this formula, in the author’s experience, gives ulti- 
mate values so high as to be entirely unreliable for 
general use.” 

Following a commendatory foreword from Sir 
Cyril Kirkpatrick, the books opens with an outline 
of general theoretical and practical considerations 
and proceeds to an explanation of the Hiley formula. 
A series of graphs is included to give the range of 
values for temporary compressions. The final chapter 
is devoted to a direct method of finding the ultimate 
resistance to penetration. The book is clearly printed 
and has a serviceable index. It may be pointed out 
that some confusion may arise from there being a 
“Table 1,” on page 15, and a “ Table No. 1,” on 
page 37. “Table 2” is similarly duplicated as a 
heading. 


Hutchinson’s Technical and Scientific Encyclopedia. 
Edited by C. F. Twenry and I. P. SurrsHoyv. Vol, 3. 
Hydrogen-lon Concentration (continued) to Petrol. 
Vol. 4. Petrol Engines to Zymurgy and Bibliography. 
London: Hutchinson and Company, Limited. [Price 
Vol. 3, 248. net ; Vol. 4, 20s. net.]} 

Tus encyclopedia is complete in four volumes, the 
earlier parts having been published at the beginning 
of last year. The complete series of volumes 
comprises a comprehensive survey of many branches 
of science and industry, and the authors have 
exercised considerable skill and discretion in their 
selection of representative subject-matter from the 
large amount of data available. It is necessary to 
preserve a sense of proportion when correlating 
subjects of widely differing scientific interest ; this 
the authors have achieved with a high degree of 
success, 

In the early part of Vol. III a short account 
is given of hydrogenation and the petrol situation in 
Great Britain. Developments in this branch are 
taking place with such rapidity that, in order 
adequately to assess the present state of hydrogena- 
tion processes, some of the more scientific publica- 
tions which have appeared on the subject during 
the past year must be consulted. The subject of 
indicators is well surveyed, particularly the theory 
and use, and some reference is made to the recent 
investigations on oxidation-reduction indicators. 
The present position of the study of internal- 
combustion engines is adequately covered, especially 
when dealing with Diesel engines. In the section 
devoted to locomotives, current views on steam, 
Diesel-electric and electric, are discussed ; and in 
that devoted to lubricants and lubrication, reference 
is made to the various types and sources and the 
fundamental principles and their practical applica- 
tions. Vol. TV commences with a short survey of 
the modern aspects of petrol engines, in which it is 
obvious that the authors have encountered some 
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formaldehyde, cellulose acetate, and casein. The 
special applications of the many varieties of plastics 
are considered in detail. In a section devoted to 
reinforced concrete, consideration is given to the 
properties of steel and concrete, steel reinforcement, 
curing, and special systems. The chapter on 
natural and artificial silk is of outstanding interest. 
During 1933 the United States of America produced 
over three times as much artificial silk as England, 
and it is only in this country and the United States 
that any extensive quantity of acetate silk is 
produced. Of the world’s production of artificial 
silk, over 88 per cent. is made by the viscose process. 
In considering the electrical properties of artificial- 
silk, curves are shown illustrating the insulation 
resistances of acetate and viscose silk at various 
humidities, and the ratio of resistance of cellulose 
acetate, natural silk, and cotton at different humi- 
dities. Subsequent sections deal with the measure- 
ment of sound intensity, steam turbines, telephony, 
television, electrical resistance, and electric-arc 
welding. Vol. IV concludes with a comprehensive 
bibliography of books and other sources of informa- 
tion on subjects in pure and applied science, the 
manufacturing industries, and skilled trades. A 
number of errors have been noticed during the 
reading of these two volumes, but t have been 
corrected without exception in a co nda which 
appears on page 2468. The publishers are to be 
commended on the excellent style in which the 
volumes have been published and tlie clear manner 
in which the subject-matter has been illustrated. 


Design of Concrete Structures. By Proressors L. C. 
Ureunart and C. E. O’Rorke. Third edition. 
London: McGraw-Hill Publishing Company. [Price 
25s. net.) 

Tuts recent publication is a revision of the authors’ 
textbook for both the elementary and advanced 
courses in reinforced concrete engineering. The 
opening chapter contains most of the present-day 
knowledge on the properties and behaviour of 
concrete, such as the effect of excessive water and of 
freezing, &c., on the strength values, and reviews 
the more usual methods of testing specimens. 

It is greatly to be regretted that the engineering 
profession in all countries cannot agree upon a 
common nomenclature for design formule. This is 
particularly impressed upon one on reading this 
excellent book. The British reader will find it 
irksome to think of a lever arm “a” as “jd”; 
the distance to the neutral axis from the upper 
surface of beam as “kd” instead of ‘‘n’”’; of the 
shear “3s” as ‘“v,” “d” the diameter of a rod 
as ‘* i,”’ and so on. 

There are, of course, many differences affecting 
design in the recommendations of the American 
Joint Committee and in those of the committee 
responsible in this country for the production of 
the new “Code of Practice,” which must not be 
ignored. Particularly is this so as regards the 
modular ratio values and in the shear stresses 
allowed in steel reinforcing. Both rigid frame 
design, which is dealt with exhaustively in Chapter 
VI, and continuous beam and column design, 
are discussed on methods that are in line with British 
practice and are fairly easy to follow. Combined 
column footings for two or more stanchions and 
cantilever footings are ably explained with illus- 
trative examples in a separate chapter. 

It is interesting to find that American building 
codes lay down definite rules for staircases as regards 
overall width, height of riser and width of tread— 
all bearing some relation to the number of occupants 
in the building. The following facts are to be found 
among the regulations referred to in this work. 
No staircase shall be of less width than 44 in. 
The New York Building Code specifies that the 
product of the run (exclusive of nosing) and the rise 
shall not be less than 70 or greater than 75, and 
that the minimum run (exclusive of nosing) shall 
not be less than 9} in. wide and maximum rise not 
to exceed 7} in. The maximum height of a straight 
flight between landings is generally given as 12 ft., 
except for staircases serving as exits to places of 
assembly, where 8 ft. is maximum. 

The distance from any point in an open floor to the 











difficulty in compressing the data into such limited 
Space. In studying plastics, the condensation types 
are dealt with, including those of phenol and urea- 


nearest staircase or exit should not exceed 100 ft. 
and along a corridor 125 ft., while the combined 
width of all stairways in any storey shall be such 
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as to accommodate at one time the total number 
of persons occupying the largest floor area served 
by the staircases above the floor area under con- 
sideration, on the basis of one person for each 
22 in. of stair width and 14 treads per person, and 
one person for every 3} sq. ft. of floor area of the 
landings and halls within the staircase enclosure. 

To ascertain the approximate number of persons 
where it is not known the following assumptions 
are taken: (1) two persons per 10 ft. floor area of 
dance hall and places of assembly ; (2) one person 
for each 25 sq. ft. floor area in stores, lodging houses 
and reading rooms ; (3) one person for every 50 sq. ft. 
floor area in offices and showrooms ; (4) one person 
for every 100 sq. ft. floor area in hotels, hospitals 
and residential buildings ; (5) one person for every 
150 sq. ft. floor area in warehouses and garages. 

For the student or engineer who is not averse to 
studying the American standard notations, this 
book offers many attractions in its general analysis 
of design and in the many graphs and illustrative 
problems included in the text. 


Guide to the Unemployment Insurunce Acts, By H. ©. 
Emmerson, and E. C. P. Lasceiirs. London : 
ar Green and Company. Limited. [Price 6s. 
net. 

Tuts is a very useful summary of the law relating 

to unemployment insurance. In the appendices, 

the authors publish the text of the relevant sections 
of the Insurance Act, 1935, and certain statutory 
rules and orders. In the earlier part of the volume 
the statute and the orders are explained and com- 
mented upon by the two authors, who are obviously 
well qualified to deal with them. Thisissaid advisedly, 
because it is clear that they have considered and 
do not hesitate to make full use of the decisions of 
the Umpire, whose duty it is to interpret the 
unemployment code. For example, what is the 
meaning of the word “* Unemployed” ? The answer 
to this question is to be found on pages 43 et seq. 

The Umpire has held that school teachers are not 

unemployed during the usual school holidays. 

Again, benefit is not to be enjoyed by those who 

are enjoying “customary ”’ or “ recognised ”’ holi- 

days, and a number of decisions are quoted which 
bear upon the meaning of these words. 

It is one of the unfortunate features of the whole 
scheme of unemployment insurance that adminis- 
tration of the system is carried on, so to speak, 
behind closed doors. Thus a Court of Referees is 
not open to the general public, and the presence of 
press reporters is prohibited. Again, although 
“selected ” decisions of the Umpires who hear 
appeals from Courts of Referees are published from 
time to time, it does not appear that the public 
have any right to attend while an Umpire is hearing 
an appeal, Seeing that funds which consist largely 
of public money are being distributed by these 
tribunals, it is surprising that there should be no 
publicity in the real sense. 

However, a work like that which is before us 
will go far to assist all who are concerned with 
out-of-work benefit, whether they come from the 
ranks of employers or employees. 








THE LATE MR. JONATHAN ANGUS. 


Ir is with regret that we record the loss sustained 
to the ranks of British consulting engineers by the 
death of Mr. Jonathan Angus, M.Inst.C.E., of 10, 
Princes-street, London, S.W.1, which oeceurred on 
Sunday, August 2. Born in Aberdeen in the year 
1860, Mr. Angus served a pupilship, from 1874 to 1878, 
in civil engineering, under Mr, A. Mitchell. In the 
latter year he joined the staff of Mr. John McConnochie, 
at Bute Docks, Cardiff, as assistant engineer in the 
construction of docks, occupying this position until 
March, 1883, when he entered the service of Messrs. 
Manning and Baynes, at that time engineers to the old 
East and West India Dock Company, as engineer-in- 
chief of the main and branch docks at Tilbury, the 
work involving in addition t» the usual dock work, 
the erection of the hydraulic plant and the laying-out 
of the dock railways. On the completion of Tilbury 
docks in 1886, Mr. Angus was appointed resident 
engineer, but, desiring to take up active construction 
again, occupied this post for little over a year, and in 
June, 1887, joined the late Mr. Wm. Duff Bruce, thus 
becoming connected with the construction of docks 
and railways in India. Subsequently becoming a 





partner with Mr. Bruce, who died in the year 1900, 
Mr. Angus continued the work of the firm, and until 






















182 





his death was identified with many projects abroad. 
Thus, from 1909 he had been the London Agent and 


Consulting 


Engineer to the Caleutta Port Commis- 


sioners, the extensive dock system of which at Kidder- 


pore and elsewhere is well known. Mr. 


do« k work exe lusively. 
the Bengal Iron Company from the time of its forma- 


tion in 1889 until 1925, in which year he was elected | 


to a seat on the board. He was thus connected in an 
intimate way with the establishment of the first iron 
and steel works to be erected in India. Work as 
consulting engineer to various mining companies in 
Spain, Egypt and Africa was carried on by him for 
a number of years, while mining concerns in which he 
was interested took him still further afield to Australia. 
Mr. Angus was elected an associate member of the 
Institution of Civil Engineers in 1887, and was trans 
ferred to full membership in 1894. The loss of both 


his sons during the war was a heavy blow to him, but | 


in spite of this and other losses, it may be recorded 
that his duty, modestly and unswervingly carried out, 
was always given a foremost place in his busy life. 


GAS LORRY. 


In ENG@INERRING, vol. ecxli, page 501 (1936), a 
description was given of a 4-5 ton lorry operating on 
producer-gas manufactured by Messrs. Gilfords H.S.G., 
Limited (High Speed Gas), of Park Royal, London, 
N.W.10. This vehicle was subjected to official tests, 
from July 6 to July 9 inclusive, by the Royal Scottish 
Automobile Club, the tests being supervised and ob- 
served by Mr. Laurence Bell, M.I.A.E., on behalf of 
the club. The tests, which embraced a total distance 


of 592 miles, may be conveniently divided into three | 


sections, a run from the maker’s works at Park Royal to 
Morpeth, a run from Morpeth to Glasgow via Edin- 
burgh, and a run from Glasgow to Edinburgh. The 
first journey, from Park Royal to Morpeth, a total 
distance of 287 miles, was made on July 6, the total 
time occupied being 13 hours 50 minutes, and the total 
running time being 10 hours 30 minutes. The fuel 
employed was “Suncole.”’ This is a porous coke 
manufactured by Messrs. The British Coal Distillation, 
Limited, and stated to be produced in a special low- 
temperature retort. This fuel is supplied in nut form, 
about the size of small haricot beans, and as it occupies 
a greater volume per unit weight than the anthracite 
for which the hopper on the vehicle was designed, the 
hopper had to be refilled more frequently than would 
normally be the case. Actually the hopper was re- 
charged five times on the journey during voluntary 
stops, after totalling 52, 104, 152, 204 and 255 miles. 
At the second stop, the clinker plate in the ash pan 
was dropped 2 in., while at the third stop, at which 
the vehicle remained for over an hour, 2 gallons of 
water were added to the dash-board tank feeding the 
drip. On restarting at this stop, it was necessary to 
run the blower for three minutes. At the fourth stop, 
although the vehicle stood for about } hour, the engine 
was restarted without the use of the blower. The 
clinker pan was further lowered at this stop. A stay 
of | hour was also made at the fifth stop, and the 
blower was again used to restart, the process again 
As stated, the total mileage 
The total fuel consumed was 
370 Ib. or 1-3 lb. per mile. At a fuel cost of 40s. per 
ton, 43 vehicle miles were run at a cost of ls. No 
trouble was experienced on the road, and there were no 


occupying 3 minutes. 
Dd 


for the day was 287 


involuntary stops. 
On the following morning, July 7, the generator was 
completely emptied and the clinker box withdrawn and 
examined. Only about a handful of ash and clinker 
was found. The dust in the expansion and filter 
chambers amounted to about a pint. The sparking 
plugs were all in good order. On re-assembly, the 
vehicle left for Edinburgh. The total mileage on this 
trip was 106, the total running time was 4 hours 
30 minutes, the stoppages for food and refuelling 
occupied 1 hour 30 minutes, and the total fuel con- 
sumed was 140 Ib. This again works out at 1-3 Ib. 
per mile, and 43 vehicle-miles for ld. Misfiring occurred 
during the first 40 mites, but on replacing a plug no 
further trouble was experienced. The generator was 
recharged twice, at 40 miles and 91 miles, and the 
clinker tray was dropped once, at the 91-mile point. 
On the morning of July 8 all fuel was removed from 
the generator, and only one small congealed block of 
fuel, which had been hot when the fire was extinguished, 
was found. There was no clinker. The hopper was 
then recharged and the vehicle driven to Glasgow. 
The mileage on this trip, which occupied 2 hours 
7 minutes, was 48, time being lost owing to traffic 
delays. The fuel consumed was not measured. 
return journey from Glasgow to Edinburgh was made 
in | hour 50 minutes, the fuel consumed being 70 Ib., 
equivalent to 1-5 Ib. per mile. 
The third day’s programme was repeated on July 9, 


Angus’s 
connection with India was not, however, confined to 
He was consulting engineer for 
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but on this occasion the generator was charged with 
peat fuel. This fuel is made from Irish peat in the 
same plant as the Suncole. It is about one-third 
heavier than the coal product, and was again in nut 
form of about the size of small haricot beans. Both 
fuels appeared to give about the same volume of gas 
per cubic content of the generator, but the peat fuel 
was stated to give definitely better results than the 
coal product, particularly when the engine was on 
heavy load on top gear. The run to Glasgow was made 
in 2 hours 20 minutes, traffic delays again occurring. 
The vehicle performed the whole journey on top gear. 
No record was taken of the fuel consumption. On the 
return journey, which occupied 1 hour 45 minutes, 
74 Ib. of fuel were used, or 1-6 1b. per mile. The average 
speed throughout the test worked out at roughly 
26-3 m.p.h. In concluding the report, it is stated that, 
with the exception of the plug trouble referred to, 
the vehicle ran throughout without an involuntary 
stop. The quick accelerating and the manner in which 
the engine pulled on hills without any signs of distress 
were especially commented on. It was stated that 
both the fuels used appeared to be well suited to the 
generator. The exhaust fumes throughout were almost 
non-apparent, and practically odourless. The unladen 
weight of the lorry was 2 tons 15 cwt. 2 qr., and the 
test load weighed 4 tons 12 ewt., the gross wheel 
rolling weight, exclusive of driver and observer, being 
thus 7 tons 7 ewt. 2 qr. 








CONTROLLABLE COWLING FOR 
BRISTOL AERO ENGINES. 


We illustrate on this page a form of controllable 
cowling which has been developed by Messrs. The 
Bristol Aeroplane Company, Limited, Filton House, 
Bristol, for use with their Mercury and Pegasus aero 
engines. By employing this cowling it is possible to 
control the amount of air entering and thus to ensure 
that a safe minimum quantity is used for various 
conditions of flight. At cruising speeds the drag is 
considerably reduced, so that a better performance 
is obtained from the aircraft, with reduced fuel con- 





The | 





sumption, as compared with non-controllable cowling 
systems. 

The cowling, which is in the form of a movable flap, 
is shown in the closed position in Fig. 1, fitted to a 


Bristol Bulldog aeroplane, and in the open position in | 


Fig. 2, the latter being reproduced from a large-scale 
photograph to illustrate the construction. 
tions of which the cowling is composed are actuated 





The sec- | 
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, by an endless chain which runs round inside the rear 
| cowl-supporting ring and operates a screw mechanism 
| by means of sprocket wheels. The gear, it should b 

| noted, is irreversible, so that normal flight loads do 
|not act continuously on the operating mechanism. 
The static torque required to operate a standard unit 
is 20 lb.-in. and normal flight loads should not exceed 
about 100 Ib.-in. The additional weight involved by 

the use of the controllable cowling, including the rear 

| cowl-supporting ring and mounting, is 25 Ib. 

The flap can be set at any angle between zero and 
30 deg., but the opening is usvally limited to 25 deg., 
which is sufficient for all requirements. For this 
opening the driving sprocket makes 2} revolutions 
The cowling can be arranged for manual, hydraulic or 
electrical operation, a motor running off the normal 
battery supply at 12 volts or 24 volts being used for the 
last-mentioned method of operation. The current 
consumption for operation in flight at 200 m.p.h. 
does not exceed 10 amperes and the electrical unit, 
which weighs 6 |b., incorporates a clutch which is set to 
slip if the torque exceeds 20 Ib. ft. 

The neatness of the device will be apparent from 
Fig. 1, and it is pointed out that, as the panels are 
quickly detachable and there is no overlapping, easy 
accessibility is obtained. The cowling, we understand, 
is being standardised for several new types of aircraft, 
and arrangements are being made for quantity pro- 
duction. 








KENSINGTON.— 
calculating devices in the Science 
Museum, South Kensington, has been recently 
mented by. two unusual examples. One of these 15 
Selling’s calculating machine, in which multiplication 
and division is effected by an ingenious adaptation of the 
well-known “lazy tongs"? mechanism. Invented some 
fifty years ago, only a few of the machines were eve! 
made. The one now in the museum was acquired by 
the late Professor Henrici, and had for some time been 
relegated to the stores of the Imperial College of Se:ence 


and Technology when it was unearthed and loaned to 
for 


CALCULATING MACHINES AT SOUTH 


The collection of 
aug- 


the Museum. The second example is a machin 
solving problems in spherical trigonometry connected 
with navigation. Thus, if the declination, latitude ane 
hour angle are known and are set on three of its five 
protractors, the altitude and azimuth can be read of 
| directly from the other two. The machine been 
| presented to the Museum by its inventor, Mr. Edward J 
| Wallis, an authority on astronomical navigation in the 
| United States, whose father introduced him to th 
leollections at South Kensington fifty-six years 4g? 
| Some idea of the careful construction of the machine m4) 
be gathered from its cost, which amounted to about 
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HEAVY-DUTY RADIAL DRILLING 
MACHINE. 


THe accompanying illustration shows the arm and 
saddle of the smallest of a new range of radial drilling 


machines manufactured by Messrs. William Asquith, 


Limited, Halifax, in response to a demand for a machine | been made. 





ively by a lever on the saddle. In the intermediate 
| position of this lever the arm is locked radially only so 
| that it can be raised or lowered without displacement of 
pre spindle from a vertical plane. This arrangement 
gives freedom in changing tools without loss of centricity 
and does not prevent full locking when the change has 
The vertical adjustment for the arm is 


capable of drilling holes in the solid in steel or cast iron | 2 ft. 6 in. in the 6 ft. radius machine and 6 ft. in the 


up to 5 in. in diameter. 
4 in. in diameter Whitworth thread and, with a pilot 
hole and using the lowest speed range, trepanning can 
be done up to 20 in. in diameter. The term “ heavy- 
duty ” applied to these machines is therefore justified, 


especially as the design admits of a 15 brake horse- 
power driving motor being incorporated, a power unit 


not only capable of dealing with steel to the degree just 
mentioned, but of drilling softer metals, such as alumin- 
lum, copper, brass, &c., at higher rates of penetration 
than hitherto used. 


outreach, is from a maximum radius of 6 ft. to a mini- 
mum radius of 2 ft. 2 in. in the smallest size to a maxi- 
mum and minimum of 12 ft. and 2 ft. 10 in., respectively, 


in the largest size. Though the smallest machine is 
illustrated, a view of the arm only, rather than the 
whole machine, has been selected as showing in more 


detail the interesting spindle-speed selecting device fitted 


to ail the sizes. It may be mentioned here that the 
smaller machines have hand traverse of the saddle along 
the arm, though power traverse by an independent 
motor, as is the normal arrangement for the larger 


machines, may be fitted if desired. 

The general design of the column, &c., follows Messrs. 
Asquith’s recent practice, except that the proportions 
are naturally heavier consonant with the increased 
duties. The column is cylindrical with a ground 
surface for the arm traverse and is flanged at the 
bottom for attachment to the base which normally 
forms the fixed work table. The arm slide is provided 
With rollers which give an easy radial movement. 
It is traversed vertically from a 5 brake horse-power 
motor, running at 1,000 r.p.m., situated on the top 
of the column and controlled by a gate switch carried 
On the saddle. The arm slide and the saddle are 
‘imultaneously locked to the column and arm, respect- 





Holes can be tapped up to 


The capacity of the range of 
machines, which is known as the “X.D.”’ type, as regards 


| 12 ft. machine. The diameters of the colamns are 
| 1 ft. 7 in. and 2 ft. 6 in. in the respective machines. 
|The arm can be rotated in a full circle round the 
| column as the cable connection between the arm motor 
and the saddle control is made through a contact ring. 
| Limit switches prevent over-running on the vertical 
| traverse. 
| Dealing more particularly with the saddle, the driving 
motor is not readily identifiable in the illustration. 
It is, however, situated at the top of the saddle at the 
| back and drives the spindle gearbox through multiple 
| vee-belts with an effective tensioning device ensuring 
| freedom from trouble even with the repeated reversals 
| arising from tapping, the motor itself being reversible, 
| thus eliminating clutches. As already stated, the 
| design permits of a 15 brake horse-power motor but, 
should the limits of heavy duty not be required, a less 
| powerful motor of from 74 brake horse-power upwards 
can be fitted. The approximate speed is 1,000 r.p.m. 
There are also alternative diameters of spindle, viz., 
either 2} in., 3} in., or 3} in. in the driving part which 
has six splines and is of heat-treated alloy steel, the 
nose portion having a tensile strength of 120 tons per 
square inch and a high Brinell hardness number. The 
spindle barrel is of steel, with the traverse rack cut 
from the solid, and rigidly supports the spindle even when 
this is extended to its full traverse of 18 in. There are 
18 spindle speeds obtained through a nine-speed gear 
box and double gearing. Here again, a choice is 
available, the design providing for six alternative speed 
ranges. In the highest range the 18 changes lie between 
13 r.p.m., and 1,000 r.p.m., and in the lowest range lie 
between 5-25 r.p.m. and 400 r.p.m. 

The selection of the correct spindle s for the 








material and size of hole is automatically effected by the 
device seen near the top of the saddle. At the lower 
part isa vertical slot or window at which, on the 


turning of a knob, appears the name of the materia! 
and the cutting speed in feet per minute suitable for it. 
Above this, arranged in a quadrantal pattern, there are 
nine other windows, in the centre of each of which is a 
small circular hole. The several windows show, in 
white, nine sizes of drill with the appropriate spindle 
speed against each for use with the single gear, and a 
further set of nine speeds and sizes for the double gear 
marked in green. To select the correct speed all that is 
necessary is to move the vertical lever below the panel 
until a red disc appears at the circular opening belonging 
to the drill diameter to be used and the gears are then 
automatically set to give that speed. The double-gear 
speeds are engaged by a separate lever but the selecting 
procedure is the same as for the single gear. The 
| change should not be made while the motor is running, 
and it is not necessary to go through the whole range in 
| changing from one speed to another. For repetition 
work a plate marked in a manner similar to an operation 
| chart can be substituted for the standard arrangement. 
| The feed changes, of which there are nine, are made 
| through a generally similar device situated at the lower 
| part of the saddle. There are two alternative ranges, 
| with the same minimum and maximum rates of penetra- 
tion, viz., from 8 cuts to 126 cuts per inch, the inter- 
| mediate steps only differing. There are three methods 
of spindle traverse as follows: The large handwheel is 
used for the traverse of the saddle along the arm. 
In front of it is a smaller handwheel which is used for 
quick hand traverse of the spindle, which, together 
with the barrel, is spring-balanced. The small 
horizontal handwheel enables a fine hand feed to be 
given to the spindle. The automatic feed is engaged by 
a slight pressure on the quick hand vertical traverse 
handwheel at the moment of contact of the drill tip. 
Reverse pressure disengages the automatic travel at any 
desired point. The star-wheel seen between the two 
handwheels is used for engaging the automatic feed 
before the drill tip makes contact with the work if 
desired. This is done by holding the starwheel with one 
hand and giving a sharp turn to the quick hand traverse 
handwheel with the other. A graduated dial behind 
the handwheels provided with adjustable dogs enables 
the spindle feed to be tripped at any desired position 
and at either end of the spindle traverse. The gradua- 
tions cover the full extent of the traverse and allow- 
ance is made for varying lengths of drill points. A 
precisely uniform depth of blind holes can be auto- 
matically secured. In connection with the spindle 
traverse, it may be mentioned that, by using the 
hand motion to bring the spindle sharply to its top 
position, any tool not secured by a cotter can be 
ejected even when the spindle is running. 

The material and detailed construction of the machine 
follow Messrs. Asquith’s general practice. The driv- 
ing gears are made of high-grade alloy steel, with 
ground teeth and are mounted on stiff six-splined alloy- 
steel shafts carried in ball bearings. All working parts 
in the saddle are lubricated on the cascade system by a 
self-contained oil pump externally mounted and easily 
accessible, and the slow-moving parts elsewhere are 
lubricated by an oil gun. 











CHEMICAL ENGINEERING 
CONGRESS. 


In previous issues we have given reports of the 
actual meetings of the Chemical Engineering Con- 
gress of the World Power Conference, held recently 
in London. We now commence to give short sum- 
maries of the papers contributed to the Congress, 
likely to be of greatest interest to our readers, com- 
mencing with Sections A and B, though it may be 
convenient later to depart from the alphabetical 
order, which is, of course, of little actual significance. 


Section A.—Ferrous Metats iN CuHEMicaL PLANT 
CONSTRUCTION, 

In Section A, concerned with Ferrous Metals in 
Chemical Plant Construction, eight papers were taken, 
dealing with carbon and molybdenum steels, forgings 
for handling fluids at high temperatures and pressures, 
steels for autoclaves, heat-, rust- and acid-resistant 
steels, modern cast-irons, corrosion and protection in 
the soil, &c. The paper by Messrs, H. H. Burton, 
W. H. Hatfield and T. M. Service was entitled “ For- 
gings for the Handling of Fluids at High Temperatures 
and Pressures.” The authors stated that in the 
manufacture of steel for hollow forgings for steam 
boiler drums, the top and bottom of the cold ingot were 
parted off and the centre core was removed by tre- 
panning. An alternative method of making large 
cylindrical forgings which showed great promise 
involved the casting of a hollow ingot; a core was 
built centrally in the mould, the diameter of the core 
being of the order of half that of the mould. Mechanical 
tests had shown that in the latter case the drums were 
equal, if not superior, to the standard of similar drums 
made by the former method. Welded vessels could be 





made from rolled plates, and economies were claimed on 
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the assumption that satisfactory welds were consistently 
obtained at not unduly high cost. Reliability of the 
weld was the most important factor. Are fusion 
welding offered the best solution for welded drums in 
mild steel. In the case of special plant involving 
reactions at high temperatures and pressures, such as 
for the synthesis of ammonia, for oil distillation, for 
the coal-hydrogenation process, the problems encoun- 
tered were more complicated. The leading steelmakers 
had been developing for some years past the manu- 
facture of special steels for these purposes, and large 
forgings in highly alloyed steels had been produced 
from ingots weighing as much as from 150 tons to 200 
tons. One of the most difficult problems encountered 
was that of resistance to hydrogen attack; much 
research had been required to produce the steel for 
this purpose. But some investigators had worked at 
temperatures far above those involved in actual 
chemical manufacture, whilst others had studied the 
effect of temperature without taking into account the 
very important factor of pressure. One of the most 
complete investigations of the attack by hydrogen at 
high pressures and temperatures was that of Inglis and 
Andrews,* who worked under pressures of 250 atmos- 
pheres and at temperatures up to 500 deg. C. For the 
synthesis of ammonia, the material most generally em- 
ployed was nickel-chromium-molybdenum steel ; some 
vessels made from this steel had necessitated an ingot 
weighing over 150 tons, which, after casting had to be 
cooled in such a way that the possibility of clinking due 
to stresses set up by differential cooling was minimised. 
A more recent development was the use of chromium- 
molybdenum steels containing little or no nickel. 
Inglis and Andrews showed that steel containing 
3 per cent. of chromium resisted attack by hydrogen 
at 250 atmospheres up to about 400 deg. C., and a steel 
containing 5 per cent. of chromium was resistant up 
to at least 500 deg. C. at the same pressure. With 
reference to the heat treatment of chromium-molyb- 
denum steel for the manufacture of reaction vessels, 
judging by the results of extensive experiments con- 
ducted in Sheffield during the past two years, the choice 
among the different methods of heat treatment should 
be governed by the working temperature of the vessel. 
There were instances where decrease in toughness, or 
embrittlement after long exposure to high tempera- 
tures and stress, might become a serious problem. There 
was considerable resemblance between this embrittle- 
ment and notched-bar temper brittleness. Side by 
side with the investigation of the effect of high tempera- 
tures on the tensile properties of steels and their creep 
characteristics, the notched-bar embrittlement charac- 
teristics had been and were being closely investigated. 
For very special purposes, some form of “ stainless ” 
steel was essential. 

A second paper by one of the above-mentioned 
authors, Dr. W. H. Hatfield, was entitled ‘“ Heat-, Rust- 
and Acid-Resisting Steels.’’ These steels, Dr. Hatfield 
said, fell into a few well-defined groups, which could be 
classified as follows :-— 

1. Corrosion-resisting steels. These included (a) 
plain chromium steels (12-20 per cent. chromium), with 
varying carbon content ; (6) high-chromium, low-nickel 
steels (16-20 per cent. chromium, 2 per cent. nickel) ; 
(c) austenitic chromium-nickel steels, with or without 
additions of special elements, such as tungsten, tita- 
nium, molybdenum and copper. 

2. Heat-resisting steels, which embraced (a) plain 
chromium steels (12-30 per cent. chromium) ; (0) sili- 
con-chrome steels; (c) austenitic chromium-nickel 
steels, chromium and nickel each up to 30 per cent., 
with or without additions of tungsten and titanium ; 
(d) higher nickel-chromium alloys, such as containing 
60 per cent. nickel, 20 per cent. chromium. 

For — raising, both corrosion and heat-resisting 
steels found important applications, as for instance, 
for grates, firebars and mechanical-stoker parts, 
superheater tubes and tube supports; for fans, dust 
extractors, soot blowers, &c.; valve parts; feed 
pumps and water meters; turbine blades and nozzle 
plates. Considerable use was made of corrosion- 
resisting steel in hydraulic power plant, while in 
electric equipment, the non-magnetic properties of the 
steels of group lc rendered them of service for oil- 
immersed switchgear ; they were also taken advantage 
of for certain types of resistances. In chemical manu- 
facture, as, for instance, nitric acid, steels of group 
la and le found one of their most important applica- 
tions, and the same might be said in regard to the 
manufacture of other acids and products. They were 
used also largely in oil cracking, the hydrogenation of 
coal, tar distillation and numerous other industries. 

In cellulose extraction, in the sulphate process, steels 
of the le group were used, the 18-8 chromium-nickel 
steel having given good service, though some authorities 
advocated the addition of 3 per cent. molybdenum for 
certain parts of the plant. In the refining stage, 
breaker bars, bed plates, retaining rings, &c., of 18-8 
steel had given good service compared with phosphor 





* See Encrvgertn o, vol. cxxxvi, page 613 (1933.) 
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bronze, and Ic and 1+ steels could be used with advant- 
age in the viséose, cellulose-acetate, cuprammonium, 
nitrocellulose and other processes for various parts. In 
the plastics industry 18-8 steel had been employed and 
for moulding steels of groups la and 1d had been 
used. In glass manufacture steels of groups 26 and 
2c were used for moulds, dies, &c., where resistance 
to oxidation was required and groups le and 2c for 
blowing irons. In rubber manufacture again the 
18-8 chrome nickel had proved useful for vessels and 
vulcanising plant, and 1) for moulds such as were 
used for golf balls. In the fine chemicals industry 
groups 1b and le were used for stills, mixing and 
evaporating pans, filter presses, &c. Prolonged contact 
with certain materials had to be avoided. A firm in 
this country had recently installed new fine chemical 
plant embodying the use of many tons of 18-8 steel 
for steam-jacketed pans, mixers, pipe lines, &c, In 
the foodstuffs industry, le steels were in used in con- 
nection with dairy products, beer, wines and spirits, 
vinegar, sauces, preserves, &c. 

Dr. Hatfield next dealt with the use of special steels 
in what he classed as processing. In this section he 
stated that le steels were largely employed in the 
dyeing of textiles, textile bleaching, calico printing, 
dry cleaning, development and fixing, glazing and 
photo etching. In refrigeration work steels of the la 
and 1+ groups were used for valve parts and le for 
parts in contact with brines as well as fittings for 
domestic machines. In tobacco processes lc steels 
were employed. The next section of the ps r was 
concerned with manipulation and dealt with hot and 
cold working of these special steels, riveting, hard 
soldering and brazing, welding, &c., finally giving much 
interesting information regarding machi , &e. 

A paper on the subject of “ Steels for Autoclaves ”’ 
was contributed by Messrs. R. J. Sarjant and T. H. 
Middleham. These authors said that an early and 
still important use of the high-pressure autoclave had 
been in the manufacture of dyestuff intermediates, 
in which large autoclaves of cast iron and steel were 
used at temperatures of about 230 deg. C. and pressures 
of 30 atmospheres to 40 atmospheres. At present, 
the use of high pressures on the largest scale was in 
the production of synthetic ammonia and in the 
hydrogenation of coal and tars for the production of 
motor fuels. The technique involved had developed 
from the intermittent to the continuous type of opera- 
tion. The culmination in this country of years of 
research devoted to the hydrogenation of coal was to 
be found in the plant of Messrs. Imperial Chemical In- 
dustries, Limited, at Billingham.* Besides the commer- 
cial development of high-pressure processes adapted to 
the fertiliser, oil and coal industries a great amount of 
research was being devoted to the study of organic 
chemical reactions by this means. Autoclaves were 
essentially thick-walled cylinders, the walls of which 
were subjected to radial compression, and circum- 
ferential and longitudinal tension by internal fluid 
pressure. Several formule had been proposed for 
determining the magnitude of the stresses. Cooke and 
Robertsont had advanced a relationship between 
stress and pressure, based on pressure tests on mild- 
steel tubes, which held up to the elastic limit of the 
metal. The external heating of an autoclave imposed 
a further stress in the walls during heating up to 
temperature, due to the variation in temperature 
from the outside to the inside.t In service, autoclaves 
were required to withstand continuous stresses for long 
periods at the temperatures of operation, and under 
such conditions metals underwent deformation, or creep, 
the magnitude of which for any particular material was 
dependent upon the temperature and stress. It was 
doubtful whether a creep limit actually existed, namely, 
a stress below which, at a given temperature, creep 
would not occur. For any material, however, a safe 
stress could be selected which would produce only an 
insignificant rate of extension. Prolonged exposure to 
high-temperature stress, however, might cause an altera- 
tion in the structure of the metal leading to a reduction 
in creep strength. An additional consideration, and one 
of vital importance, was the resistance to corrosion. 
Numerous ferrous alloys were now available which 
offered remarkable resistance to corrosion by a very 
wide range of chemical agents ; among them were not- 
ably the high-chromium and chromium-nickel steels, 
which combined with the resistance to chemical attack 
valuable mechanical properties. In the construction of 
autoclaves, forgings were preferred, small vessels being 
machined from the solid and large vessels from hollow 
forgings. For extremely high pressures it had been pro- 
posed to increase,the strength of the material adjacent to 
the bore by the cold-working treatment known as 
** autofrettage."’ Surface coatings of the interior as pro- 
tection against corrosion were not favoured. The 
development of high-pressure technique was producing 


* See ENGINEERING, vol. cxl, page 440 (1935); and 
vol. exli, 648 and 680 (1936.) 
+ See ENGINEERING, vol. xcii, page 786 (1911.) 
{t See EnGIneerina, vol. cxxiv, page 443 (1927.) 





| problems in the following directions : (a) The investiga- 
| tion of the chemical aspects of the reactions carried out 
in high-pressure vessels, with the object of obtaining 
the desired product with less extreme conditions of 
temperature and pressure. The use of catalysts was a 
specific means of achieving this. (6) The extension of 
expedients to eliminate the subjection of the walls of 
the vessel to the simultaneous effect of pressure and 
temperature. The use of internal heating and thermal 
insulation of the outer walls was confined to the larger 
types of vessels. 

Messrs. C. H. M. Jenkins, H. J. Tapsell, G. A. Mellor, 
and A. E. Johnson contributed a paper entitled “ Some 
Aspects of the Behaviour of Carbon and Molybdenum 
Steels at High Temperatures,” in which they said that 
the production of steam plant for high-temperature 
service required the constructional materials to retain 
their strength to a high degree and to possess adequate 
resistance to the oxidising action of air, flue gases, and 
steam. Prior to the examination of steels containing 
alloying elements it was decided to determine the effect 
of carbon in steel, and two steels were cast having 
nominal carbon contents of 0-15 per cent. and 0-40 
percent. Simultaneously with the work on carbon steels 
an examination was made as to the effect of the presence 
of molybdenum in steels of otherwise similar composi- 
tions to the 0-15 per cent. and 0-40 per cent. carbon 
steels. The addition of molybdenum appeared to 
improve the creep resistance in the highest range of 
the then existing steam temperatures. Molybdenum 
formed a solid solution with ferrite, and appeared to be 
capable of stiffening the material and reducing its 
rate of creep. The view that service temperatures of 
550 deg. C. must be regarded as likely in the future had 
caused the creep-testing temperature for special steels 
to be raised to 550 deg. C. Five molybdenum steels 
were dealt with; they were of varying composition 
and were treated differently. It was found that the 
addition of molybdenum gave an improved class of 
materials which, on account of their much greater 
resistance to creep, were likely to prove of value to 
plant engineers for relatively high working stresses at 
temperatures up to 500 deg. C. It was considered by 
some authorities, however, that corrosion effects might 
be as important as creep in limiting the application 
of higher temperatures and pressures in power plants. 
Wastage of ides might occur from two causes: 
(a) from the attack of flue gases containing small 
‘ay cea of sulphur from the burnt fuels ; and () 

y the action of superheated steam at high tempera 
tures. Causes (a) and (6) were present, particularly in 
superheated elements, and (b) particularly in the first 
stage of steam turbines. 

“* Modern Cast Irons in Chentical Plant Equipment ” 
was the title of a contribution by Dr. J. G. Pearce. 
The most widely used cast-irons in Great Britain, 
Dr. Pearce said, were made from phosphoric pig irons 
and were adequate for many structural purposes. In 
castings for the chemical industry a good deal of 
hematite pig irons were also used and had somewhat 
similar strengths, the lower phosphorus in the hematite 
involving a rather higher total content of carbon ; they 
had a greater plastic yield under load. Large outputs 
of cast iron of 15 tons and 18 tons tensile strength were 
produced, particularly for engineering purposes, and 
these qualities were readily available. At elevated tem- 
peratures white cast irons containing no graphite be- 
haved rather like the steels. Grey cast irons, containing 
graphite, were liable, in addition to external scaling, to 
growth ; generally, this increased with the temperature 
and with the number of fluctuations of temperature. 
Grey (pearlitic) irons low in silicon were suitable where 
their relatively low critical points were not a dis- 
advantage and when they had good mechanical 
properties. The evolution of austenitic (gamma iron) 
heat-resisting irons had led to a notable advance in 
the production of relatively ductile heat-resisting cat 
irons. The thermal properties of cast-iron were some 
times important in chemical engineering. Pearlitic 
irons differed very little from each other in ordinary 
thermal expansion, the coefficient being 1-4 x 10“ 
up to about 500 deg. C., at which level there was very 
little change in mechanical properties. The specific 
heat rose with increasing temperatures from about 
0-13 gr.-cal. at 100 deg. C. to about 0-19 gr.-cal. 
at 600 deg. C. Thermal conductivity varied between 
0-110 unit and 0-137 unit, according to the comp 
sition, decreasing slightly as the temperature rose. The 
austenitic irons had a rather higher thermal expansion, 
viz., 1-8 x 10-5, and a rather lower thermal condue- 
tivity. Under corrosive conditions, as well as under 
elevated temperatures, it was often most economical t 
use the cheapest iron available and to replace whet 
necessary, as this gave the best ratio of cost to life. 
Ordinarily, the greater thickness of cast-iron permit 
surface corrosion to proceed to a greater extent without 
risk than with thinner materials. J 

In the * Use of Cast Iron in the Chemical Industry, * 
contribution by Mr. H. L. Maxwell, it was stated thet 
cast iron, because of its machinability and low cost, ¥® 
widely used in chemical equipment. Its alloyimg 
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properties and response to heat treatment made it 
adaptable to a wide range of plant-service conditions. 
One factor which limited the use of ordinary cast-iron 
in high-temperature chemical service was that the 
graphitisation of the metal did not attain equilibrium 
when the castings were cooled in the mould; as a 
result, after the machined casting was put into other 
than low-temperature service, graphitisation would 
probably be resumed, and the casting would increase in 
volume and warp. Further, the large areas of graphite 
permitted an infiltration of the corrosive constituents 
into the body of the casting and thereby contributed 
to early failure. One of the principal applications of 
alloy cast iron was in high-temperature service. There 
were two methods of overcoming growth in cast-iron : 
the first, and more reliable, method was to use an 
alloy composition such that the cementite or combined 
carbon would remain stable and not decompose on 
subsequent heating in service. The other factor, apart 
from alloy additions, related to foundry practice ; 
some improvement could be gained by pouring the 
casting at the upper limit of the permissible range of 
pouring temperature and allowing it to cool in the 
mould until the entire casting was at a temperature 
below a black-red heat. 

In a paper entitled “‘ Corrosion and Protection of 
Cast-Iron and Steel Pipe Lines in the Soil,” by Messrs. 
C. A. H. von Wolzogen Kiihr and J. Ph. Pfeiffer, the 
authors said that besides researches regarding aerobic 
corrosion, a special study of anaerobic corrosion had 
been undertaken in Holland since 1922. Like iron 
rust found in aerobic corrosion, the iron sulphide in 
anaerobic corrosion might be considered as a corrosion 
product. The problem of finding a coating entirely 
satisfactory from the technical and economical stand- 
points could only be solved by practical experiments 
made in existing pipe lines. With this end in view, 
Qorrosion Committee II of the Institution for Testing 
Materials, The Hague, had carried out a number of 
researches with bituminous coatings, particulars of 
which are detailed in the paper. Similar tests were 
dealt with on page 246 of the previous volume of 
ENGINEERING. 


Section B.—Rerractorizes, Russer, &C., IN PLANT 
CONSTRUCTION. 


Section B of the Congress was devoted to the 
non-ferrous materials used in chemical plant con- 
struction and covered a number of widely diversified 
subjects. Three of the eleven papers were concerned 
with refractories and comprised a description of “‘ New 
Canadian Refractories and Their Applications,’ by 
Mr. F. E. Lathe, a summary of existing knowledge 
upon “ Refractories for Use in the Carbonising Indus- 
try,” by Messrs. A. T. Green and F. H. Clews, primarily 
concerning the gas industry, and, finally, “‘ Experiments 
on the Testing of and the Effect of Reducing Gases on 
Grog Bricks for Blast Furnaces,’ submitted by Mr. 
Yoshiaki Tadokoro from Japan. 

The refractories dealt with in Mr. Lathe’s paper 
had, he said, been developed in the past six years by 
the National Research Council of Canada in co-opera- 
tion with the Ceramic Division of the Dominion Depart- 
ment of Mines and Canadian producers of magnesian 
refractories, and were as yet in the early stages of com- 
mercial application. The demand for plastic refrac- 
tories encouraged work on the extensive deposit of 
magnesitic dolomite at Grenville, Quebec. This deposit 
contained serpentine and the silica in the refractory 
produced ranged from 5-5 per cent. to 7-0 per cent. The 
high refractoriness of calcium disilicate and trisilicate 
had long been known, but it had not been generally 
recognised that these compounds could be commerci- 
ally stabilised so as to produce refractories which would 
be substantially non-hydrating, possess softening tem- 
peratures fully as high as that of commercial magnesite, 
and which would not break up to dust upon cooling, 
owing to a change in the molecular arrangement of di- 
calcium silicate at 675 deg. C. To produce such refrae- 
tories the basic must be balanced against the acid con- 
stituents so that the ratio of lime to silica was between 
1-4 and 4-0, fluxes must be practically absent, and 
proper stabilising agents must be used. Generally 
speaking, refractories with base-acid ratios greater 
than 2-5 were best stabilised with iron oxide or its 
equivalent, while those with a smaller ratio required 
some chromium oxide. Of the two stabilisers, iron oxide 
produced the greater shrinkage. Upon the principles 
thus laid down there was found to be a wide range of 
composition in whick materials of good refractoriness 
could be produced. 

The manufacture of high-grade brick from the lime- 
bearing refractory first developed was rendered difficult 
by the properties which made that refractory superior 
for open-hearth furnace application, namely, ease of 
softening and setting to a dense monolithic mass in 
& brick; such properties resulted in excessive 

e, low spalling resistance and load-carrying 
capacity at high temperature. The production of a 
brick resistant to spalling was effected by adjusting 
the optimum grain sizes of the constituents. Eventually 


a brick of 30 per cent. coarse chromite and 70 per cent. 
fine magnesia-lime refractory was produced which far 
exceeded in spalling resistance any commercial 
magnesite then on the market. Microscopic examina- 
tion of these bricks revealed that the coarse chromite 
grains were surrounded by a green mineral having the 
optical properties of dicalcium silicate and constituting 
a strong ceramic bond. The composition of this consti- 
tuent was later confirmed by chemical analysis. 
Essentially a dicalcium silicate, it contained also a 
small proportion of chromium oxide, to which, no 
doubt, it owed its property of remaining stable at all 
temperatures, that is, without transformation at 
675 deg C. These bricks were applicable to cement and 
lime kilns, boiler settings, steel furnaces and to the 
furnaces and converters used in the metallurgy of copper 
and nickel. A mixture of similar composition had been 
chemically bonded to produce, in unburnt condition, 
a brick comparable in strength with burned brick. 
These bricks were being extensively used in cement 
kilns, where they were effecting important economies, 
and were also being tried in the general chemical- 
engineering field. Success had also been achieved in 
making plastic refractories, using as a basis the 
improved magnesian refractories just referred to, and 
also in producing good basic refractory cements. 

A lengthy summary of the work of the Joint Refrac- 
tories Research Committee of the Institution of Gas 
Engineers was given by Messrs. A. T. Green and F. H. 
Clews in a paper entitled ‘‘ Refractories for Use in the 
Carbonising Industry.” This paper contained much 
that has been previously given in reports to the Insti- 
tution of Gas Engineers that have been summarised in 
the columns of ENGINEERING each November as they 
have been presented. Some of the features of this paper, 
however, deserve special mention here. It was pointed 
out by the authors that because the low-temperature 
polymorphic changes in cristobalite were considerably 
greater than in tridymite, settings composed of bricks 
in which the quartz had largely been converted to 
cristobalite must be very carefully raised through the 
temperature range 200 deg. to 300 deg. C.; research 
was, therefore, now in progress to produce an all- 
tridymite brick. The results indicated generally that 
a matrix containing “iron” favoured the conversion 
of quartz to tridymite, whereas lime tended to produce 
cristobalite at silica-brick kiln temperatures. 

Dealing with causes of damage to brickwork, the 
authors made reference to the disintegration of fire- 
bricks due to carbon monoxide and hydrocarbons. 
The carbon monoxide disintegration seemed to be 
due to the deposition of carbon from the reaction 
2CO = CO, + C, the carbon being deposited round 
“iron spots.” A particular type of “iron spot” was 
most effective in causing disintegration ; this appeared 
as blue-black crystals under the microscope, and was 
denser than bromoform. Free ferric oxide and mag- 
netic iron oxide were the probable nuclei for carbon 
deposition. Conditions which tended to cause chemical 
combination of the “iron ” oxide with the materials of 
the clay, such as high temperature or a reducing atmos- 
phere, decreased the tendency of the products to dis- 
integration. The total content of the “iron” in a 
brick was no index of its liability to disintegration by 
carbon monoxide. With hydrocarbons, also, the iron 
spots appeared to be the foci of the reaction and carbon 
was deposited at these points. A period of induction 
seemed to be required in which some catalytic agent, 
possibly derived from the “ iron ”’ nuclei, was apparently 
brought into active condition. The transfer of alkalies 
from the coal to the refractory materials was well known 
in coke-oven practice, but it did not appear that any 
final conclusions had been reached repading the method 
of attack. The s ing of vertical retorts, due to the 
effect of ash liberated by steaming the charge, was a 
primary difficulty in the use of this type of plant, but 
the penetration of slag within the brickwork was not 
as serious as appeared at first sight, since silica and 
highly siliceous products appeared to be capable of 
absorbing ferruginous slags in considerable quantity 
without appreciably affecting their mechanical stability 
at high temperatures, the interlocking skeleton of 
tridymite or cristobalite being largely unaffected. 

Many retort troubles started at the joints, The chief 
deficiencies of cement were inadequate refractoriness, 
excessive contraction on drying and heating to working 
temperature, excessive expansion in use at working 
temperature, and inadequate bonding power. With 
silica cements, inadequate refractoriness was rare. 
Excessive contraction on drying resulted from too high 
a proportion of plastic clay. Excessive expansion at 
working temperatures might occur in the ground 
quartzite-lime variety of cement mixture. Although 
the expansive quartz-lime cement might conceivably 
as disadvantageous as an equivalent contractile one, 
practical experience suggested that, within limits, a 
tendency to expansion was an advantage. Contractile 
cements might have inadequate bonding power, due to 
strains which either detached the cement from the brick 
surface or introduced cracks in the cement. Although 
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composition of a fireclay cement should be the same as 
that of the bricks with which it was used, it must not 
be forgotten that the cement was frequently of a much 
finer texture than the bricks to allow it to be applied 
satisfactorily, of a higher porosity owing to the water 
content (also required for reasons of application), and 
was unfired except in so far as it matured under 
working conditions. A high drying contraction was 
generally the result of too large a proportion of plastic 
clay in the mixture. It was considered by the authors 
that there had been a great improvement in the quality 
of refractory materials in the carbonising industries 
during the past twenty years, largely by reason of the 
more stringent specifications and of the more exact 
and proper methods of testing that have been devised. 

In the Japanese paper on blast-furnace bricks, 
Mr. Yoshiaki Tadokoro pointed out that bricks and con- 
struction represented about 10 per cent. of the cost of 
a 500-ton blast furnace. This author’s paper described 
experiments in the Yawata Seitetsu-sho laboratory on 
some 30 different firebricks manufactured in Japan, 
to investigate their refractoriness, chemical composition, 
density, porosity and gas permeability, expansion and 
contraction (1,500 deg. C.), softening temperature, 
and disintegration in carbon monoxide at 700 deg. C. 
The results obtained showed that the refractoriness 
ranged from cone 29 to 35; the maximum content of 
Fe,0, was 1 per cent. to 3-9 per cent., and the average 
of 30 fireclay bricks was 2-47 per cent. ; all the fireclay 
bricks tested had a thermal expansion of about 0-8 per 
cent. at 1,500 deg. C., and a permanent contraction at 
room temperature amounting to about 0-8 per cent. 
The crushing strength of all specimens remained at a 
constant value up to 800 deg. C.; above this tempera- 
ture the strength increased, reaching a maximum at 
1,050 deg. to 1,100 deg. C., and suddenly decreased to 
practically zero at 1,500 deg. C.; softening behaviour 
was measured under loads of 2, 10, 20, 30 kg. per 
square centimetre, whilst heating at 10 deg. C. per 
minute. The softening point ranged from 780 deg. to 
1,400 deg. C., according to the nature of the bricks, 
which varied with the manufacture and raw materials. 
Disintegration by carbon monoxide was tested for 
50 hours at 700 deg. C. A preliminary test proved 
that this defect became most serious at 700 deg. C. 
Of 14 specimens, two kinds which could be easily 
crushed Sooeden the fingers showed the most evident 
disintegration. At present there was no concensus of 
scientific opinion regarding the reason for this dis- 
integration, and although a theory claimed that the 
iron compound contained in the firebricks catalysed 
this change, the results of experiments on 14 specimens 
of clay firebricks, conducted by the present author, 
showed no conclusive evidence to support such a 
contention. 

In a paper contributed by Messrs. A. Hickman, G. N. 
Hodson and W. A. Spiers upon “ Stoneware in Chemical 
Plant Construction,” it was claimed that stoneware had 
been the one engineering material which had always 
been used throughout the whole existence of chemical 
manufacture from the earliest times, and alone had 
rendered chemical industry possible. The mechanical 
and heat properties of ceramic materials approached 
cast iron, particularly in that the tensile strength only 
represented a fraction of its resistance to _—- 
This relation, as well as the absolute figures, depended 
upon the circumstances of the make-up, preparation, 
shaping and burning and must influence future develop- 
ments. In fitting metal parts into stoneware care 
must be taken to see that the metal parts have suffi- 
cient space to expand in use. The practical method of 
assuring this was to provided a sufficiently large space 
between the ware and the metal to fill this with molten 
hard lead. The problems which the stoneware industry 
was now investigating were stated to be five in number, 
namely, (1) the improvement of mechanical strength 
in stoneware bodies; (2) +5 seg ye of its capacity 
to withstand thermal shock by (a) increase in thermal 
conductivity, (6) reduction of coefficient of expansion ; 
(3) complete vitrification of the ware; (4) increasing 
its chemical resistance, particularly to basic com- 
pounds ; and (5) raising its softening and melting points 
under load. 

A recent chemical engineering development, 
“ Plastics in Chemical Plant Construction,” was dis- 
cussed in a comprehensive paper by Mr. H. V. Potter. 
The most generally applicable plastic materials were 
stated to be the thermo-setting group (convertible by 
heat), comprising such materials as synthetic organic 
resins known as the “ resinoids” made from phenols 
and aldehydes, urea and formaldehyde, acetylene 
derivatives, polyolefin resins and polyhydric alcohols 
such as glycerol condensed with polybasic acids such 
as phthalic acid. The thermoplastic group (not con- 
vertible by heat), comprising such materials as bitumen, 
shellac, nitrocellulose, cellulose acetate, casein and 
vinyl resins had not been extensively used in plant 
construction, apart from celluloid battery boxes. 
Probably the most important property possessed by 
plastic materials was chemical inertness. Some of the 











it had frequently been specified that the chemical 


applications of the thermo-setting phenol resinoids 
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were their use as a protective coating for brass, nickel THE APPLICATION OF WOOD 
and silver, and for coating of the inside of steam- PRESERVATIVES. 


jacketed vats. Coatings were applied to wooden ; F 

equipment in the dyeing industry; in this instance METHODS of applying wood preservatives are broadly 

it was necessary to harden the resinoid surface by | classified in two groups according to whether they 

stoving. Laminated rods and tubes were used to employ pressure or not. In a recent issue of the Forest 
Products Research Records (No. 9),* non-pressure 


otect the frames of nickel- or chromium-plating : A 
methods of applying preservatives are discussed. It is 


ths, and other uses were the production of valves and > , 
rts of pumps, and other apparatus for handling acid | pointed out that there are plenty of chemicals on the 


iquids, made from phenol resinoids containing asbestos. market that will afford protection from wood-destroying 
In metal spinning buckets in the artificial-silk industry | fungi, but that a more important consideration is the 
it was used as a protective coating on metal against | quantity of preservative that can be impregnated. 
the attack of sodium chlorate. |The extent of impregnation desirable will, of course, 
In addition to these uses in which the plastic was | depend upon the conditions under which the timber is 
incorporated into the chemical plant, there was also a | to be employed. ‘ aust 
series of applications in which the whole apparatus is For permanent protection it .is necessary to guard 
manufactured from plastics with a supporting medium. | 4gainst fresh surfaces being exposed by splitting, 
Two classes of plastics could be used for this purpose :|@brasion and cutting, and of loss of preservative 
(a) Resinoid plastics in which asbestos, and possibly through leaching and chemical changes. It has been 
other mineral fillers, had been incorporated to yield a | found that the pentration necessary in such cases 
material which was sufficiently stiff to be self-support- | Varies from 4 in. to 2 in., depending on the species and 
ing, yet could be cast or shaped and then hardened ; size of timber and on the type of preservative. In 
(6) resinoid plastics impregnated with paper fabric | ©@8¢S where timber is to be used in contact with the 
or asbestos in sheet form, then rolled or built up into ground, with water or with saturated air, an impregna- 
sheets, pressed and heated to produce a hard, tough tion treatment is essential for long life ; under condi- 
product, either in tube or sheet form, by means of which | tions less favourable to decay, such as exposure to the 
vats, cylinders, tubes and piping could be constructed. normal atmosphere, & surface treatment is usually 
Equipment built from either product resisted acid, did | Sufficient, though it is generally necessary to repeat 
not soften and would withstand temperatures up to | it every two years. The selection of the method of 
150 deg. C. An outstanding application of plastics in | treatment will depend on such considerations as the 
chemical-plant construction was the introduction of a | length of life desired, the conditions of exposure, and 
material which had practically solved the problem of | the equipment available. 
pipes and fittings for the manufacture of hydrochloric| | When preservatives are applied by brush, penetra- 
acid; the material consisted of a combination of | tion is little more than skin deep, except for the sap- 
phenol-formaldehyde resinoid with 25 per cent. to| Wood of the more absorbent timbers. The liquid should 
60 per cent. of specially treated asbestos fibre as filler. | be swilled over the surface and the brush used to spread 
It was possible that most of the plant in sulphuric-acid | it into every crevice. Penetration can be improved 
works would be made of this material, and all the pipe by using the liquid hot and by having the timber dry 
work and pipe fittings and fume-extractor apparatus. and warm. The covering power of an oil preservative 
It was alao possible to coat metal rods or tubes, using | 4t normal temperatures used on machined red deal is 
the metal core as a reinforcing element and building | “pproximately 400 sq. ft. per gallon for the first coat, 
up the apparatus in such a way that no part of the | 47d about 800 sq. ft. for the second coat, applied within 
metal came into contact with the corrosive liquid or | * few days; for sawn timber the covering power 18 
vapour. A complete fan suitable for dealing with | oughly half these figures. Spraying is likely to give 
hydrochloric-acid gas had been built up in this way and | 4 more effective covering than brushing, while dipping 
had proved quite successful. Vats and other chemical |in @ bath of the preservative is the most effective 
plant of a more complex nature had also been made, | method of surface treatment. j votil 
and tanks as large as 15 ft. by 10 ft. by 5 ft. had been By steeping the timber penetration is increased 
produced. Tanks had been constructed of all sizes, | though at a very slow rate, varying considerably with 
using the (6) type of resinoid plastics for the purpose. the species used. It is impossible to give exact 
Sectional tanks were constructed like cast-iron sectional | times for steeping to attain a required degree of 
tanks, and were normally machined and joined with | @bsorption, and it can only be fixed by trial, but 
material of exactly similar composition to that of the 
tanks themselves, so that after assembly the internal 
surface of the tanks was homogeneous; tanks could | 
be drilled and tapped for connections, and should a 





steeped in creosote is one week per inch of thickness. 
Taking an absorption of 10 lb. to 12 lb. per cub. ft. 
as sufficient protection, even under conditions favour- 





a rough guide when the more permeable species are | 


| 


per cub. ft.) : Douglas fir, Norway spruce, Sitka spruce. 
Medium resistance (5 Ib. to 18 Ib. per cub. ft.): Scots 
pine, ash, elm, birch. Low resistance (15 Ib. to 30 Jb, 
per cub. ft.): silver fir, beech, hornbeam, sycamore. 








NOTES ON NEW BOOKS. 


THree years after the issue of the third edition of 
Technical Data on Fuel, there comes a fourth. It js 
cheering to see again the words “ revised and much 
enlarged,’’ which also heralded the third edition, and 
it is even more cheering to find that they are again 
justified, for this book, published by the British 
National Committee of the World Power Conference, 
has superseded all others as a hand-book of data on 
fuel. It is now so well known that praise is hardly 
necessary. In his preface, Dr. E. W. Smith, the 
chairman of the Technical Data on Fuel Committee, 
modestly states that “no attempt at completeness 
has been made, for that would have involved a volume 
as large as one of the well-known engineers’ hand. 
books.” Turning over the pages and comparing this 
volume with its predecessor, it is seen that several 


| tables have been included for the first time dealing with 


the thermodynamic functions of liquids and gases 
The decision to include this matter is to be welcomed 
in view of the great interest that is now being taken 
in the synthetic production of fuels. It would be 
impossible here to describe all the changes in the fourth 
edition, but among the more important are the re. 
writing of the section dealing with the flow of fluids in 
pipes and that of the measurement of the flow of fluids, 
The steam tables have been brought up to date in 
accordance with the values decided upon at the Third 
International Steam Tables Conference in 1934. The 
thermal conductivity of gases which in the third 
edition stopped at 60 deg. C. is extended to 1,000 deg. C. 
Attention is now paid to heat loss from pipes and to 
the design of heat exchangers. The somewhat difficult 
section on the calculation of flame temperature—a 
section suffering somewhat in value for the reason 
that the charts upon which it depends were, and still 
are, far too small to be of much use—has been amplified 
by the addition of a simpler discussion upon the 
calculation of the maximum temperature of gas flames 
The greater interest now being given to liquid fuels is 
reflected in additional tables relating to the alcohols 
and to Diesel oils. This is, in short, a handbook that 
is being kept well up to date, and is essential to those 
whose daily work concerns any branch of the fuel 
industries. The price is 12s. 6d. net. 





A short work entitled Wirtschaftlichkeit im Dampf- 
kessel-Betriebe, by Heinrich Kolbe, deals with the 
operation of boiler plant, and with the precautions 














tank be cracked or broken by a blow it could usually 
be repaired on the site without any great difficulty. 
The use of plastic material was advocated for fans 
operating at temperatures up to 160 deg. C. or even 


able to decay, it is interesting to notice the results of | necessary for obtaining economical working. It gives 
steeping various specimens, each 4in. by 2}in. by 2in.,| jn about 70 pages a summary of the considerations 
in creosote maintained at 70 deg. F. Oak heartwood | affecting boiler efficiency, an analysis of the heat 
absorbed about 1} Ib. in 20 days and 2 Ib. in 200 days ; | josses, and some very useful information regarding 
Douglas fir heartwood, 4 lb. and 9 Ib. in the same | fye} and combustion, boiler-house records, cost esti- 





higher. Pumps were being manufactured, principally 
of the glandless centrifugal type, with vertical or 
horizontal spindles, with various modifications due to 
the nature of the material of construction. The author 
stated that by the use of mineral inert fillers with phenol 
resinoids, temperatures up to 200 deg. C. could be 
reached without serious carbonisation setting in. 
The behaviour under heat treatment depended on the 
length of time over which the heat effect occurred. 
Asbestos-filled moulding materials were more satis- 
factory for heat resistance than cellulose-filled grades, 
and could be made to have blister temperatures as high | 
as 210 deg. C., or with a specially made mineral-filled 
material even 250 deg. C. Mouldings had been sub- 
jected for long periods to temperatures of — 192 deg. C. 
in liquid air, without any deleterious effect. Electric 
coils were frequently impregnated with resinoid var- 
nishes in order to give a firm rigid structure in which 
all the turns were completely insulated one from the . 
other, and these coils could be safely used in a chemical | #8 been expelled. With unseasoned wood this 
works, exposed to the action of all kinds of corrosive | Process is not always satisfactory because the cell 
atmospheres. Laminated sheet made from phenol- | %p#es are more or less filled with water, preventing 
formaldehyde resinoid with a paper base could be made | thorough penetration, and on drying out it is liable to 
to be completely resistant to a wide range of chemicals | SPlit, exposing untreated surfaces. All timber should 
up to a temperature of 100 deg. C. to 200 deg. C. be reasonably clean before treatment and, in the case 
(To be continued.) | of posts in the round, should be cleared of the outer 

}and inner bark, otherwise uneven impregnation will 
| occur. With this process there is no difficulty in com- 
Reconstr cTION OF OLymp1a,—The well-known site | pletely impregnating the sapwood of most timbers, with 
Seng ners cat Seieic  Tns eo eine the ezsepton of larch, With heurvmond. hover 
it is hoped will be completed by he ‘éecunala adios the absorption VarIes considerably with the condition and 
: ’ | size of the pieces and due to unknown causes, so that 


replacement of the Addison-road entrance and adjoining a as 
oftices by a vestibule with a covered way to the station. | the classification given below must be taken as only 
approximate 


There will also be a covered way to the Hammeramith- 
road entrance. The Empire Hall is being remodelled 


periods ; 
Scots pine sapwood, 124 lb. and 19 Ib. ; 
showed 12} Ib. and 20 |b. 
heartwood did not reach the standard absorption 
mentioned above, that Douglas fir heartwood almost 
reached it in 200 days, Scots pine heartwood reached 
it in about 60 days, Scots pine sapwood in 15 days, 
and beech in about 10 days or 12 days. 

By using the open tank hot and cold process, similar 
results can be obtained within 24 hours. The minute 
air spaces in wood in an air-dry condition total about 
50 per cent. of the whole volume, and when the wood 


driven out. 
pheric pressure into the timber, 


been much too great, the liquid can be reheated and 
the work withdrawn after some of the preservative 








Fairly high resistance (3 Ib. to 10 lb. 





sq. ft. will be available for exhibition urposes. A gaara a 

six-storey garage with accommodation for 650 cars| * Methods of Applying Wood Preservations. Part I. 
is also being built. The architect is Mr. Joseph Emble- | Non-Pressure Methods Published by H.M. Stationery 
ton and the contractors Messrs. James Carmichael, | Office for the Department of Industrial and Scientific 
Higgs and Hill and John Mowlem and Company, Limited. | Research. [Price 6d. net.] 


large lifts will also be installed, the result being that 500,000 | larch, chestnut. 


Heartwood timbers with high resistance (absorption 
by ropiacing the central stairways by escalators, and six | 2 1b. to 3 lb. per cub. ft.) : oak, European large, Japanese 





Scots pine heartwood, 5} lb. and 14 lb. ; | mating, and general supervision. The subject is 
while beech treated more fully than might be expected in a book 
It will be seen that oak | of this size. The first section deals with the data 


required for an analysis of the performance of a boiler- 
house, and shows how the efficiency is affected by 
variations in load and by starting-up after idle periods. 
Combustion, grates, and fuel are discussed, and calcu- 
lations are given for correcting the analysis and calorifi 
value of a coal for different ash and moisture contents. 
In the following sections methods are given for finding 
the quantity of air required by any fuel, and the 
various heat losses in boilers are separately discussed 


| is immersed in liquid and heated, some of the air is | preparatory to the working out of the complete heat 
On cooling, the liquid is forced by atmos- | balance. 
At this stage, either | the working costs may be estimated, and ends by giving 
the timber may be withdrawn or, if absorption has | 


From this the author goes on to show how 


a complete specimen of a monthly record-sheet, 
including the operating data, efficiency, and costing. 
Several graphs are given as an appendix to the book. 
These should greatly facilitate the calculations required 
in the working-out of tests and routine records 
The calculations and graphs are, of course, in the metri 
system, but it so happens that most of the graphs can 
be used directly in the English system by substituting 
pound-calories for kilogram-calories. Some further 
alteration would be required if it were desired to use 
the Fahrenheit scale of temperature. The price o 
the volume is 5-20 marks and it is published by Wil- 
helm Knapp, Halle (Saale). 


There is a peculiar interest in receiving a new edition 
of a book which has proved itself to be of value, and the 
interest deepens into pleasure when the new edition 
a definite improvement on the old. The third edition 0! 
Engineering Drawing, by Professors Jordan and 
Hoelscher, published at 15s. net by John Wiley and 
Sons, Inc., New York, and Chapman and Hall, Limited. 
London, is a case of this kind. The book contain 
all the matter of the old, but re-arranged so as to be 
more effective and easier to use. Two chapters have 
been divided and expanded into four, and chapters 0" 
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pipe drawing and gears and cams have been added. 
The number of drawings and diagrams forming problems 
for the students has been much enlarged, making the 
range aS large and varied as any we have seen; the 
separate parts of a two-cylinder marine engine are 
included. Altogether, the number of pages has been 
increased by 120. The book is divided into two 
parts, Part I dealing with lettering, instruments, 
projections, working drawings, pictorial drawing, shop 
terms and processes, sketching, and the reproduction 
of drawings. The section on dimensioning is parti- 
cularly good. The treatment of the cross-hatching of 
parts cut by a section plane is full and clear and, it is 
to be noted, omits the method of cross-hatching ribs 
by using lines at twice the pitch of those for the rest 
of the part. A section on tolerances and allowances for 
various kinds of fit is included. The chapter on 
auxiliary views has been largely re-written, but the 
use of a section on solid geometry, to introduce the 
drawing-office method, is of doubtful utility. Part II 
includes the more advanced types of drawing ; shading 
by line, stippling, air brush and pencil; charts and 
diagrams; maps; architectural and structural draw- 
ing; gears and cams ; and patent-office drawing. Very 
full lists of the symbols used for each type of drawing 
aregiven. The recently approved American Standards 
Association drawing standards have been adhered to 
throughout the book. The book may be thoroughly 
recommended to those who require information as to 
the methods and conventions of mechanical drawing 
in its several branches. 





Information of practical value regarding the pressures 
required on power presses to perform a given operation 
in the production of components is very scarce. 
In cases which involve cutting only, such as blanking, 
shearing and perforating operations, the forces may be 
calculated when the shearing stress and the area of 
cut are known, but in such operations as coining, 
bending, embossing and forging, where the metal is 
caused to flow, the required forces are difficult to esti- 
mate. Calculations based upon experiments carried 
out in a material testing machine are of little help in 
this connection, on account of the length of time the 
metal is under stress, the time taken in the testing 
machine being much greater than that taken by the 
power press. In Press Work Pressures, by Mr. C. W. 
Lucas, the author presents an accumulation of infor- 
mation obtained from over 1,000 tests carried out on 
various operations which include coining, drawing, 
embossing, forging, forming, curling, punching and 
other processes, and the materials operated upon vary 
from steel to cardboard. Over 500 different examples 
are given, and in each case the kind of material, its 
dimensions, the nature of the operation and the 
conditions under which the test was made are indicated 
by diagrams and supplemented by explanation. In 
ill cases the forces or loads required are stated, and in 
many of the examples attention is directed to, and 
comparisons are made with, work done by another 
method. The load required for an operation may be 
doubled by adopting an unsuitable method of operation. 
A study of these comparisons will assist the designer 
to evolve the most efficient form of dies and, where 
trouble has been experienced in producing a com- 
ponent, how such trouble can be best overcome. The 
book, which is published by the McGraw-Hill Publish- 
ing Company, Limited, at the price of 24s. net, deals 
with this subject in a most comprehensive manner and 
is recommended to all interested in the design of press 
tools and tools used in stamping and forging operations. 

Electrical technology is now a recognised part of 
almost every engineering course, for the reason that 
electrical equipment, including machinery and apparatus 
finds application in all branches of engineering, mining, 
shipbuilding, &c. Consequently, there is an insistent 
demand for good text-books in this subject, while rapid 
developments call for new treatises or the revision of 
existing works. Elementary Electrical Engineering, by 
Messrs. A. E. Clayton and H. J. Shelley (Longmans, 
Green and Co., London), price 7s. 6d. net, first appeared 
in 1927, and after five new impressions, a second edition 
is now published. This has given the authors the 
opportunity to take account of the rapid developments 
in alternating-current practice, rectifiers and illumina- 
tion. Thus, while the general character of the book, 
which ensured its immediate success when first pub- 
lished, remains unaltered, the contents have been 
brought up to date. On page 394, the spherical reduc- 
tion factor is defined as the ratio of the average to the 
mean horizontal candle-power, but the form given in the 
BS. Glossary is to be preferred, viz., the ratio of mean 
spherical to mean horizontal candle-power. An unfor- 
tunate slip in proof reading has occurred in Chapter 18 
on the flow of electricity in gases and in vacuum tubes, 
thermionic valves, cold and hot-cathode discharge tubes 
and the carbon arc. On half-a-dozen pages the page 
heading reads: “Spherical Reduction Factor,” and 
even in the remainder of this chapter the headings are 
mixed up, We have no doubt that the second edition 
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the book contains sufficient information for most users 
of electrical equipment. 





For the average student of engineering, probably the 
most elusive of the several subjects which he has to 
take up is that of thermodynamics, It is obviously, 
however, for the reason that the difficulties of pre- 
sentation and of demonstration have been successfully 
overcome that, four years after the first, a second 
edition of Heat Engines, by Moorfield and Winstanley 
(Edward Arnold and Company, London, price 6s. 6d.) 
has been called for. his book is an elementary 
and practical treatise intended for those who aim 
at obtaining the Ordinary National Certificate in 
Mechanical Engineering, and its scope is confined to 
such work as is included in various local syllabuses of 
the subject. The reader is assumed to be one whose 
interest is practical and who is stimulated rather by 
mechani«al explanations than by analytical treatment 
and, in general, the method adopted is to place before 
him the observable facts and to deduce from them the 
fundamental principles and laws. Dealing in this 
way first with gases in general, their thermal pro- 
perties, heat changes, expansion and compression, 
and working cycles, the authors proceed to expound 
and discuss their application to steam engines and 
boilers, internal-combustion engines, heavy-oil engines 
and steam turbines, the last being a new feature in 
this edition. Description of plant and machinery has 
been curtailed as far as possible in order to present 
more clearly and concisely the underlying principles. 
In the case of steam turbines, however, a greater pro- 
portion of detailed description has been introduced, 
for the reason that the majority of students at this 
stage have less access to information of this nature. 
Both by teachers and students this new chapter will 
be found to give an adequate introduction to the 
operation and principles of impulse and reaction 
turbines and to round off this accepted text book. 
The subject is illustrated from stage to stage by typical 
worked examples and numerous exercises are pro- 
vided for test and revision. 








BATTERY ELECTROLYTE FILLING 
DEVICE. 


THE purpose of the ingenious portable device illus- 
trated below may be gathered from its name—the 
Topsel Unit. The device has been designed primarily 
for use in “topping” the cells or accumulators 
carried on motor cars, that is, filling them up to 




















the required level with the electrolyte, at a garage 
service station without removing them from the 
car. It can, of course, be used equally well for filling 
accumulators on a bench or elsewhere, and can draw 
from an acid carboy or any container holding either 
acid, distilled water or prepared electrolyte. The unit 
consists of two glass jars rigidly held between top and 
bottom covers of aluminium-silicon alloy by means of 
pillar bolts. The covers have circular recesses to take 
the jars and, in addition, the top cover is grooved to 
accommodate a glass U-tube between the jars. The right- 
hand jar contains a strong rubber bladder secured at the 
top to a connection controlled by a knurled knob on 
the top cover. Manipulation of the knob can put the 
interior of the bladder into communication with the 
hand air pump seen mounted in the top cover, or with 
the atmosphere. The left-hand jar contains a glass 
tube reaching nearly to the bottom and coupled at 
the top to a rubber tube terminating in an ebonite or 
glass stop cock. The carrying handle of the device is 





arranged to protect and support this tube at its point 


will be as successful as the first, as it well deserves to be. the several connections are air-tight 
Except for those who specialise in electrical engineering | themselves are hermetically sealed. 


and. the jars 


The device is used as follows: When charging from 
a carboy or container the rubber tube is inserted, 
with the cock open, until the cock is just below the 
surface of the liquid. The bladder is then inflated by 
the air pump until it completely fills its jar. This 
drives all the air in the jar outside the bladder into 
the other jar, the air contained in this second jar being 
displaced and escaping through the cock. The knurled 
knob is then turned to release the air in the bladder, 
which air being under pressure escapes to the atmos- 
phere with deflation of the bladder. The air left in 
the second jar is drawn into the first jar and a partial 
vacuum is thus created, which causes the liquid to 
flow into the second jar. Clearly the amount drawn 
into the jar is limited, that is, it cannot overflow into 
the first jar as there is always some air left above the 
liquid, so that there is no risk of the acid or electrolyte 
coming into contact with the bladder. The metal air 
pump is, of course, cut off from contact with the liquid 
by the bladder in any case. To discharge the liquid 
to the accumulator concerned it is only necessary to 
close the air release and expel the liquid from the 
second jar by inflating the bladder by the air pump, 
the rate of flow being regulated by the amount of 
opening of the stop cock. The bulb seen near the air- 
pump handle is that of a hydrometer, which is con- 
tained in a celluloid tube fixed between the covers. 
The hydrometer is thus both protected during trans- 
port and is conveniently accessible. 

Apart from the use of the device for accumulator 
electrolyte charging, it can be effectively employed, with 
some small modifications, for practically any corrosive 
liquid except hydrofluoric acid, as not even fumes can 
reach the metal air pump, and all the parts in direct 
contact with the liquid are of glass or rubber com- 
pounds. The Topsel Unit, in both the form described 
and the modified form, is made by Messrs. E. M. Francis, 
Limited, 36, Heathcote-grove, Chingford, Essex, a firm 
which has, for some 14 years, manufactured pumps for 
handling acids. 








CATALOGUES. 


Reduction Gears.—An enlarged and well illustrated 
catalogue issued by Messrs. David Brown and Sons 
(Hudd.), Limited, Huddersfield, covers the design, 
efficiency, construction and lubrication of Radicon worm 
reduction gears, which are available in various types. 
Sizes, horse-power ratings, and rubbing speeds are very 
clearly set out. 

Punching and Shearing Machines.—The latest cata- 
logue issued by Messrs. F. J. Edwards, Limited, 359-361, 
Euston-road, London, N.W.1, relates to punching and 
shearing machines, both hand and power operated. 
Being of all-steel construction, these machines can stand 
up to very heavy work without damage. Machinery for 
the manipulation of angle iron is also listed. 

Refrigerator Motors.—A manual on this subject by 
Messrs. Delco-Remy and Hyatt, Limited, 111, Grosvenor- 
road, London, 8.W.1, outlines the special features called 
for in the design and construction of electric motors used 





in refrigeration. Condenser-start motors, repulsion- 
induction motors, polyphase squirrel-cage induction 
motors, and direct-current compound motors are 


informatively dealt with. 


Fans.—Messrs. Davidson and Company, Limited, 
Sirocco Engineering Works, Belfast, have forwarded a 
brochure concerning the merits of ‘‘ Sirocco *’ centrifugal 
fans with forward, radial and backward bladed types of 
wheels. Each type is illustrated and their respective 
characteristics detailed under actual conditions of 
practical service, performance being indicated by means 
of curves. 

Mining Drill Steel_—Messrs. Hadfields, Limited, East 
Hecla and Hecla Works, Sheffield, have sent us a pamph- 
let on hollow and solid mining drill steel made in various 
sections, and hollow and solid finished drills. Complete 
instructions for forging and hardening are given. A 
leaflet describes a special alloy chisel steel, also suitable 
for cold setts, boiler makers’ snaps, pneumatic riveting 
and caulking tools, &c. 

Electrical Equipment.—Particulars of National Physical 
Laboratory tests on ironclad service cut-outs of 15, 30, 60 
and 100 ampere range for 250-volt circuits are given in a 
brochure received from Messrs. British Insulated Cables, 
Limited, Prescot, Lancashire. Other literature received 
refers to braided aerial cables, static condensers for 
elimination of interference in radio reception, and 
primary batteries. 

Pumping and General Machinery.—Intended to 
draw attention to their present activities, Messrs. 
Tangyes, Limited, Cornwall Works, Birmingham, have 
published a booklet illustrating typical examples of 
machinery made at their works. These include hydraulic 
pumps, pumping plants, presses, Diesel engines and 

enerating sets, compressors, lifting tackle, jacks, &c. 
The wide range of products is a notable feature, 
“Switchgear. — Catalogue sections received from 
Messrs. Ferguson, Pailin, Limited, Higher Openshaw, 
Manchester, 11, refer to typical three-phase short-circuit 
tests and results obtained on a metal-clad unit ; and to 
an oil circuit breaker having a normal rating up to 
11,000 volts and 600 amperes. The desirable features 
of @ spring operating mechanism for oil circuit breakers 





of entry in the top cover. All the joints concerned in 


are also indicated and explained. 
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**ENGINEERING”’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

wllustrated. 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 


of Specifications may be obtained at the Patent Office Sales | 


ranch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word * Sealed " is appended. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Speci fication, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 

431,907. The British Th Houst 
pany, Limited, of London. Electric-Arc Welding. 
(1 Fig.) December 23, 1933.—-The welding current 1s 
supplied to the electrodes 1 and 2 through the lines and 
the welding-current contactor 5 by the welding generator. 
The voltage of the coil 7 varies with the are current and 
according to the value the contact pointer 8 is moved 
from its position of rest a as far as the other limiting 
position when the coil 7 is fully loaded. When the 
contact pointer 8 is over the contact 9 an auxiliary eircuit 
through the supply lines 10 and 11, contact 





is closec 
pointer 8, contact 9 and contactor coil 14. 
is then held open by the coil 14. When coil 14 is not 
- excited, the welding current contactor 5 is kept closed 
by aspring. The catch 17 prevents a premature opening 
ot the contactor 5. By means of a time-lag arrangement 


the locking of the catch 17 is released by the pull of coil 18, 
which is fed through a shunt in the welding circuit. 
shows the plant 


The 


immediately after the dis- 


diagram 


























(431.907) | 


connection of the welding-current contactor before the 
contact pointer 8 has returned into its end position. 
With the commencement of the welding operation the 
contact pointer 8 is in the end position and the contactor 5 | 
is kept in the closed position by means of the spring and | 
is locked by the catch 17. On striking an are between | 
the electrodes | and 2, the coil 7 receives a high voltage, 
but actuation of the welding-current contactor 5 cannot 
take place then, since this is prevented by the catch 17, 
which is released by the welling current only after a 
time interval. After the arc has been started the contact 
pointer 8 is between thelimiting position and the contact, 
so that the contactor coil 14 is without voltage and a 
disconnection of the contactor 5 cannot take place, even 
after the release of the locking catch 17. When the arc 
irawn between the electrodes 1 and 2 exceeds a pre- 
determined length then the contact pointer 8 goes back 
to such an extent that the auxiliary circuit is closed 
through the contact member 9, so that the contactor 
coil 14 is connected to the voltage source 11 and the 
contactor 5 is disconnected, thereby interrupting the 
welding process. (Sealed.) 


STEAM ENGINES, BOILERS, &c. | 


434,683. Babcock and Wilcox, Limited, of | 
London. Soot Blower. (3 Figs.) January 30, 1935 

‘The invention concerns a soot blower for boilers | 
in which the blower nozzle is adapted to be retracted | 
within the boiler setting and to be advanced into working | 
position by means of a screw-threaded blower tube held | 


| 





against rotation during the advancing and retracting 
movement. The soot blower is carried by a wall box 
through the tubular opening in which an externally 
threaded blower tube 11 can be advanced until the blower | 
nozzle mounted on a connecting nipple projects into the 
furnace chamber. The cleaning fluid is supplied to the | 
blower tube 11 through the pipes 7 and 34 by a valve | 
mounted on the blower unit. To ensure tightness with | 
respect to the stationary tube 34 the axially movable 
and rotatable blower tube 11 is provided with a stuffing 
box. The wall box caries a “ plate to which a 
casing 12 is secured. A hub 18 of a pinion 10 supports 
the blower tube 11 within the casing 12. 7 


| 
| 





and 34 are connected by a flange with the base plate and 
by a protecting plate 6 with the casing 12. 'o effect 
all the movements of the blower automatically and 
independently of the skill of the operator the blower is 
driven by a chain through a single sprocket wheel 5 
which is mounted on a spindle on which is also mounted 
a pinion 9. The pinion 9 drives a spur wheel which, in 
turn, drives through a pinion, the pinion 10, the hub 18 
of which is mounted in the casing 12 and in the base 
plate and is formed with a nut to engage the threads of 
the blower tube 11. In the screw-thread on the blower 
tube is formed an axial longitudinal groove in which | 
engages a tooth secured to the base plate thereby pre- | 








Com- 


The switch 5 | 
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| venting the blower tube 11 from rotating during its 
| advancing and returning movements. On its outer end 
| the blower tube 11 is provided with a collar 17 which, 
| when the blower is advanced, abuts against the hub 18 | 
| which is provided with a thrust ball bearing to take up 
the axial pressure. At the same time the tooth enters 
an annular groove in the blower tube, so that it no longer 
prevents the blower tube from rotating. On the collar 17 
is secured by means of pins a cam 24 which, when the | 
blower tube is in its advanced position, serves to open or | 
| close the valve controlling the supply of cleaning fluid. 


| 
| 


| 





| 
| 








| The collar 17 carries a lug which bears against a locking | 
pawl forming part of a detent mechanism secured to the | 
easing 12. The detent mechanism consists of a number 
of parts mounted in a dovetail groove in the casing 12. 
When the wheel 5 is rotated the blower tube 11 is 
| advanced into the furnace chamber, and is prevented | 
| from rotating. When the blower tube has reached its 
| fully advanced position the collar 17 jams against the 
hub 18 and they rotate together, the blower tube 11 / 
being now free to rotate. The cam 24 opens the valve. | 
| On further rotation the blower tube is rotated and the | 
jet of cleaning fluid emitted from the blower element | 
| describes a cone. (Sealed.) | 


MINING, METALLURGY, &c. 


424,130. Callender's Cable and Construction | 
Company, Limited, of London, and H. Hill, of 
Belvedere. Container for Molten Metal. (4 Figs.) | 
July 14, 1933. The object of the invention is to provide | 
a floating cover for the metal to avoid the necessity of | 
frequent skimming and enable the molten metal to be | 


| stored in the vessel for a long period without danger of 
| oxide passing under the cover into the main body of | 


metal. The upper part of the wall of the melting pot | 
is cylindrical. The float is of corresponding shape, | 
having an overall] diameter slightly less than the internal | 
diameter of the pot, thus providing small clearance | 
between it and the pot. This allows it always to float 
on the surface of the molten metal and rise or fall in| 
the pot as the level of the molten metal is varied and | 
yet still seal practically the whole surface of the metal 
from the atmosphere. In order to reduce to a minimum 
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the exposure of the surface of the metal when the ingots 
are charged into the melting pot, the float has a charging 
aperture 6. Normally this aperture is closed by two 
trap doors 7. The mild-steel body of the float is of | 
welded construction. It consists of a frame, having a/| 
cylindrical wall 8 and vertical ribs. This frame is | 
covered in, except for the charging aperture 6, by cover 
plates. Two ribs extend right across the float. These | 
and the two ribs 10 are equal in depth to the cylindrical 
wall 8 but the ribs running from the wall 8 to the other 
ribs are of less depth to avoid having to divide the under 
cover plate 12 into more than four parts. This cover 
plate is above the lower edges of the cylindrical wall 8 
and of the walls of the charging aperture 6, and is welded 
to the adjacent surfaces of these walls and to the lower 
edges of the ribs. The lower parts of the wall 8 and 
ribs thus form dependent flanges around the edges of the 
float and of the charging aperture. The pockets 13) 
formed between the ribs and the cylindrical wall are 
packed with lagging material. On the upper face of the | 
frame is a detachable cover of asbestos mill-board 14| 
and a mild-stee! plate, both having openings made to} 
correspond with the charging aperture 6. The trap) 
doors 7 are supported in bearings welded to the ribs. | 
These doors fate, oa the same principles of construction | 


as the float, that is to say, each ir built up from walls 


| wall is arc shaped in section. 


| material and a layer 4 of light material. 
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and from upper and lower cover plates and to form a 
cell 19 which is packed with lagging material. The 
side walls of the doors are vertical to permit the doors to 
open inwardly and normally to close the aperture. The 
lower edges of the walls are arranged to lie always below 
the surface of the metal. The end wall 22 which lies 
nearer to the pivot pin is vertical from its upper edge 
to the level of the pivot pin axis; below this point the 
This construction permits 
a small clearance between this end wall and the adjacent 
end wall of the aperture to be maintained constant 
as the door is opened and ensures that none of the 
lower edges of the door walls is withdrawn clear of the 
molten metal. The end wall 25 of the door is arranged 


| to make a contact with the corresponding wall of the 


other door. (Sealed.) 


431,865. Simon-Carves, Limited, of Cheadle 
Heath, and J. Robson, of New Tredegar. Washer 
Boxes for Coal. (5 Figs.) January 17, 1934.—The 
invention is a float apparatus for controlling the discharge 
of shale or dirt from washer boxes for coal. The washer 
box | has a sieve 2 over which is passed the material to 
be stratified which separates into a layer 3 of heavy 
A float 5 is 
submerged in the material being stratified and normally 
rests partly in the layer 4 and partly in the layer 3. 
It is supported by a rod to which is connected a cable 
passing over pulleys and connected to a counter-weight 
The float 5 controls a valve for the discharge of material 

x 


Fig. 1° 7% 
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from the layer 3. An arm 11 is secured by a collar to 
the rod. The arm 11 passes between the walls of a guide 
formed of angle-irons connected together at their 
upper ends. At their lower ends they are bolted to the 
top of the washer box A free running roller 14, is 
secured to the arm 11 to avoid frictional contact with 
the walls of the guide. A pointer 15 secured on the ends 
of the arm 11 moves over a graduated scale marked on 
one of the sides of the guide. Rollers 17 prevent lateral 
movement of the rod. The normal rise and fall of the 
float 5 is unimpaired, but excessive rise is arrested by 
contact of the arm 11 with a block. (Sealed.) 


MISCELLANEOUS. 

424,570. The Universal Grinding Wheel Com- 
pany, Limited, of Stafford, and J. G. Cowan, of 
Stafford. Kiln. (3 Figs.) August 16, 1933. This 
invention has for its object to provide a construction for 
preventing the existence of substantial temperature 
differences between the top and bottom of a kiln and 
ensuring uniformity of temperature being maintained. 
The flames from the fire mouths a are carried partly up 
over the flash wall 6 and partly down through a flue ¢ 
formed in the lower half of this wall, which is provided 
with an inlet and an outlet at the base. That portion 
of the flame which is deflected down the flue serves to 


| heat the base of the kiln f, and by controlling the amount 


of flame deflected, the temperature difference between 
the top and the base portions of a kiln, amounting 
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370) 
normally to 70 deg. C. to 100 deg. C., and sometimes 
more, can be reduced to 5 deg. C. to 10 deg. C. The 
control of the flame deflection is effected by means ol 
horizontally adjustable slabs g and h, which act as 
dampers, and which are placed in two series at different 
heights in the flash wall 6. These adjustable slabs are 
movable inwardly and outwardly to throttle the upward 
draught to the required extent. The flash wall is con- 
structed from a number of hollow firebricks, which 
on assembly provide a number of separate vertical 
channels ¢ through the wall b, and together constitute 
aflue. Adjacent, the inlet to each channel c is one of the 
adjustable slabs g, so that the flame deflection can be 
varied independently at any part of the flash wall 
(Sealed. ) 
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THE KEMSLEY PAPER MILL OF 
MESSRS. EDWARD LLOYD, LIMITED. 
(Concluded from page 162.) 

RETURNING to the manufacturing process, the 
pulp is passed through a vibratory screen in order to 
remove any coarse fibres. After the first screen- 
ing, the pulp flows along a channel to the main 
sock pumps. These pumps, which were supplied 
by Messrs. Voith, Heidenheins, are installed in 
duplicate and are each capable of dealing with 
9250 gallons of pulp per minute against a head 
of 40 ft. They are driven at a speed of 960 r.p.m. 
by 150-h.p. motors, which were constructed by 
Vessrs. English Electric Company, Limited. The 
pulp is raised by these pumps to the top floor 
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which is 200 in. long, is itself freed from pulp by a 
wooden scraper. In this way 


| 


the consistency | 
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| - : 
mounted above the drum, and the couch roll,| beams have been laid at intervals. Arched concrete 


| Sheeting has been placed between the floor beams, 


the result being a floor of considerable strength 


lof the pulp is raised from 0-5 per cent. to about | and rigidity, such as is necessary for the satisfac- 


3:5 per cent. or 4 per cent., and its bulk corres- 
pondingly reduced. 

In this state the pulp is rather like thick porridge, 
and tends to lose further water at a fairly high rate. 
While it is being stored it must, therefore, be kept 
agitated, and how to do this efficiently is a problem 
that has been successfully solved at Kemsley, in 
spite of the very large tonnage that has to be 
maintained, in the following way: After leaving the 
thickeners, the pulp passes into the stock chest, 
which is no less than 260 ft. long by 23 ft. 6 in. 
|wide. This chest is divided by a central partition 





tory carrying out of the manufacturing operations. 
This method was adopted, since experience has 
shown that concrete beams do not greatly add to the 
strength, but, on the other hand, create difficulties 
when alterations are necessary. 

The first operation in the actual paper-making 
process is to pump the pulp and water mixture from 
storage through a set of screens, so that a further 
amount of water is removed. The mixture is then 
forced through a flow box on to an endless wire 
screen, over the surface of which it is evenly spread. 





This screen is kept in rapid revolution and is sub- 





ibe 





of the building, where it runs through an open) along practically the whole of its length, and the 


channel at reduced speed in order that any sand that 
may have been picked up shall be released. It next 
flows under gravity through three relatively wide- 


mesh screens, where the coarse fibre is removed. | shallow end of the other. 


It is necessary at this stage, in order that the pulp 





| bottom of each half is sloped fairly sharply from 


one end to the other, but in opposite directions. 
The deep end of one-half is therefore opposite the 
The necessary agitation 
is effected by drawing the pulp from one deep end 


shall pass through the screens, that its consistency | by an axial-flow pump with a capacity of 15,000 
should not be greater than 0-5 per cent., that is to| gallons of stock per minute and depositing it in the 


say, there must be 994 tons of water to every half- 
ton of wood fibre. 

On the completion of this multiple screening, the 
pulp is ready for the paper machine, but a large 
storage capacity between the two stages is desirable, 
if not necessary, in practice, in order that the process 
of manufacture shall not be stopped owing to any 
failure of supply. Since stock carrying so large a 
proportion of moisture would necessitate very large 
‘ontainers, some of the water is first removed in a 
of thickeners or de-hydrators, These 
thickeners, which were specially designed for the 
purpose, and were also manufactured by Messrs. 
Voith, are said to be the largest ever built. They 
each consist of a drum 4 ft. in diameter and 15 ft. 
long, which is mounted on a 20-in. tubular steel shaft. 
This shaft has shrunk-on collars at each end to 


series 


which 8-in. steel spindles are attached, and carries | 


4 series of spiders which support the outer covering 
of the drum. This covering consists of a backing 


adjoining shallow end, the result being that a 
reasonable rate of flow is maintained throughout the 
whole 260 ft. of length. The pumps, which were 
constructed by Messrs. Voith, are of the vertical- 
spindle type, and run at 300 r.p.m. They are 
driven through a David Brown gearbox by a 
50-h.p. motor, which was constructed by Messrs. 
English Electric Company, Limited. It will be 
obvious that this relatively simple solution of a 
difficult problem was not secured without a very 
close consideration of the various factors involved. 

It may be added that at this point in the process 
the stock receives an addition of chemical pulp, 
which is broken up on separate machines and fed 
into the stock chest to provide the necessary 
mixture for the manufacture of newsprint. 

The paper-making machine itself, which is 
illustrated in Fig. 4, above, is installed in a room 
542 ft. long and 175 ft. wide, the steel floor of which 
is 18 ft. above ground level. Space is available for a 





wire, over which is laid a mesh of fine phosphor- 
bronze wire. 
and picks up the pulp which is spread in a thin film 
over its outer surface. The excess water passes away 
through the perforations of the wire mesh. The 
film is then scraped off by a couch roll, which is 


The drum is revolved in a circular vat, | 


second similar machine. The main machine weighs 
over 2,000 tons, in addition to which there is about 
|another 1,000 tons of auxiliary plant. To carry 
i this weight, two 24 in. by 7}-in. rolled-steel joists 
| have been erected under each sole plate along the 
| entire length of the room, and above these the floor 





4. 320-In. FourDRINIER PaPpER-MAkKInG MACHINE. 


jected to a vacuum, so that the bulk of the water is 
drawn away. The sheet is then compressed, dried, 
calendered and reeled in a number of stages and 
comes out finally as dry paper. A progressive 
reduction in bulk takes place during the progress 
of these operations, and thus renders it neces- 
sary for the speed at which each portion of the 
machine is driven to be increased in proportion 
while the relationship between the speeds of each 
part must be maintained. This is effected by 
a combined electrical and mechanical control 
system. The machine has a wire width of 320 in., 
and is capable of turning out a finished reel of paper 
300 in. wide. It has been designed to run at a 
maximum speed of 1,400 ft. per minute and to give 
an output of 1,000 tons per week. 

The paper stock is drawn from storage by a pump 
with a capacity of 11 tons of stuff per hour against 
a head of 45 ft. This pump is driven at a speed of 
585 r.p.m. by a 50-h.p. motor, both pump and 
motor having been supplied by Messrs. Mather and 
Platt, Limited. The pulp is then forced through the 
flow box mentioned above. This box has lips which 
are placed 6 in. apart across the wire. The lower 
halves of these lips are of stainless steel and are 
maintained quite rigid, while the upper halves are 
flexible, so that they can be deflected and the 
pulp spread evenly over the wire. The flow box 
can be tipped as a whole, so that the pulp can 
be delivered at any angle to the screen surface. 
It can also be raised or lowered to regulate the 
speed of flow. This enables the supply of pulp 
to be altered, both to suit the speed of the screen 
and also according to the different consistencies 
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and thicknesses of the paper being made. The 
lower stainless-steel halves of the lips are rigidly 
and accurately supported, so that there shall be 
no ripple or deflection in the outflowing stream of 
pulp. 

Upon emerging from the flow box, the pulp is 


carried, partly by its own velocity and partly by | 


the skin friction of the wire, down the full length 
of the screen, which is 100 ft. long. 
itself is of phosphor bronze. During the progress of 
the pulp down the wires, the fibres are caused to 
interlace by shaking the whole of the wet end of the 
machine. As this vibratory motion has to be 
imparted to many tons of material at the rate of a 
thousand strokes a minute, it is very important that 
the sprung weight should be kept as low as possible. 


The rollers are therefore built on steel tubes and | 


are covered with vulcanite to prevent corrosion. 
The perforated roller by which the screen is driven 
incorporates a vacuum box in which a vacuum of 
from 16 in. to 18 in. is maintained by a pump with 
a capacity of 5,500 cub. ft. per minute. 


a 375-h.p. motor, and was constructed by Messrs. 
Drysdale and Company, Limited, Glasgow. Water 
removal at the supply end of the screen is alse 
assisted by a number of fixed vacuum boxes, which 
maintain vacua of from 5 in. to 10 in. The pumps 
for this purpose were also constructed by Messrs. 
Drysdale, and vary in output from 1,130 cub. ft. 
to 525 cub. ft. per min. As the wear on the wire 
screen is considerable, Mr. A. A. Richards, chief 
engineer, has designed special gear which enables 
it to be replaced with a minimum of dismantling. 
On reaching the driving roller end of this part 
of the machine, the paper is blown, by compressed 
air, off the screen and on to a revolving woollen 
felt. It is conveyed by this felt through the two 
pressing stages in which the water content is reduced 
from 95 per cent. to 70 per cent. The bottom 
press roll in each stage is a spun cast gunmetal 
shell weighing nearly 20 tons, which, during manu- 
facture, was bored with ,’,-in. diameter holes, It 
was afterwards covered with rubber and re-drilled, 
so that the holes in the rubber picked up those 
in the gunmetal. The casting and drilling of such 
shells are very difficult operations, which, until 
recently, had been confined to the United States. 
Messrs. Millspaugh, Limited, have, however, estab- 
lished a factory in Sheffield for this class of work, 


and after a number of initial setbacks, have now | 


thoroughly _ reliable 
The top press 


succeeded in turning out 
shells of the dimensions required. 


rolls are of granite and it is essential, in order that | 
the quality of the product shall be maintained, that | 
they should be ground from absolutely perfect 
These blanks are then bored and a steel | 
The diameter 
of both the top and the bottom rolls is larger at the | 
centre than at the edges and considerable leverage | 


blanks. 
shaft inserted and fixed in position. 


The screen | 


This | 
pump, which runs at 240 r.p.m., is direct-coupled to | 
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is maintained on the end to ensure level pressing | This arrangement, which is also due to Mr. Richards, 


throughout the width of the pulp. As re-grinding 
is essential from time to time, a special machine 
has been installed in the machine shop at Kemsley 
on which the desired camber can be given to the 
different sizes of rolls used. The press rollers are 
driven by 200/57-brake horse-power motors running 
at 680/227 r.p.m. 

The drier section of the machine, which follows 
the presses, consists of three divisions, each of which 





is made up of 20 cast-iron cylinders 5 ft. in diameter. 
The rolls in each division are connected together | 


not only enables the bearings, but the whole drier 
to expand and contract without disturbing the 
alignment. The cylinders are lubricated by a 
Bowser oiling system, a separate, though similar, 
system being used for lubricating the gearing. 
The amount of oil in circulation is about 4,000 
gallons. At the back of the machine the cast-iron 
frames carrying the bearings are incorporated in the 
gearbox, thus allowing the width of the frame to be 
reduced. 


The driers are supplied with steam from one of the 


and are driven through reduction gearing by | pass-out turbines in the power house through a 


a 275/92-brake horse-power motor running  at| 
680/227 r.p.m. The drying cylinders themselves are | 
mounted on roller bearings and, since the gears at | 
the back, or driving, side of the machine have to | 
be maintained in alignment, provision is made at 
the front for the expansion which takes place when | 
the steam is turned on. The arrangement adopted | 


28-in. header and a main valve. This valve, which 
was constructed by Messrs. Hopkinsons, Limited, 
Huddersfield, is operated electrically and is con- 
trolled by a push-button. The steam is metered 
by an Electroflo meter immediately upon its arrival 
at the machine, and its pressure is controlled by a 
22-in. valve supplied by Messrs. The Crosby Valve 


for this purpose is shown in Figs. 5 to 8, on this page, | and Engineering Company, Limited, 41, Foley-street, 


and consists of a cast-iron housing into which the | 
roller bearing is fitted. The bottom of this housing is | 
provided with a steel plate, which rests on two steel | 
rollers. These rollers, in turn, bear on a second steel | 
plate, which rests on the bottom of the bearing 
housing. As will be seen, each roller has a pinion 


on each end and these pinions gear with two racks, 
which are fixed in the bottom of the main housing. 





London, W.1. In order to obtain some difference 
of temperature during the early stages of drying, 
the driers are grouped in relatively small sections, 
the supply to each ef which can be controlled. 
For economy’s sake the condensate from these sec- 
tions is flashed off from the outlet pipes, and this 
flashed-off steam is boosted up by an injector for the 
next section. This system, which is known as the 


208.4 Crs. Frames « Soleplates ----+-- 








_y|! 
<= coal 
we —-2.27h---mly 
Floor Level at Buck 
V.I.B., was installed by Messrs. Sternberg and 
Phillips, Limited, London. The bottom felts ar 
dried by air which is supplied from two drying plants 
constructed by Messrs. The Sturtevant Engineering 
Company, Limited, 149, Queen Victoria-street, 
London, E.C.4. These plants have capacities of 
36,000 cub. ft. and 29,700 cub. ft. per minute, 
respectively, and are driven by 28-h.p. and 21-h.p. 
motors. 

After leaving the driers the paper passes to the 
machine calender, which consists of a stack of 
chilled-iron rollers, eight high, the bottom roll being 
36in. in diameter and weighing 45 tons. This 
calender, like the couch, is driven by two motors in 
tandem, each of which has an output of 200/67 h.p., 
at a speed of 680/227 r.p.m. On leaving the calender, 
the paper is damped on both sides by spray dampers 
supplied by Messrs. Watford Engineering Company, 
Limited, Watford, and then passes to the reel, 
which consists of a drum at each end of which are 
two pairs of arms. The lower pair of arms carries 
the shell on which the paper coming from the 
machine is wound into the familiar reels, while the 
upper pair carry an empty shell, so that a new reel 
can be started, even when the machine is running 
at high speed. The actual transfer of the paper from 
one shell to the other is effected by lowering the 
upper arms on to the surface of the paper and 
directing a jet of compressed air against the edges 
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of the latter, so that it is broken and its free end 
diverted round the new shell. The wound-up reel 
is then removed by a crane so that the lower arms 
are left free. As the paper gradually builds up on 
the newly started reel the increase in weight causes 
the lower arms to approach the vertical position, 
The shell is thus gradually transferred to them from 
the upper arms. The reason for this transfer is 
that the lower arms give the best winding position. 
When the transfer is completed the upper arms are 
once more in the vertical position and a new shell 
can be inserted on them to take the next reel. 
To enable this arrangement to operate effectively, 
the bearings on the shells are simultaneously held by 
both pairs of arms while the transfer is taking place. 
The reel is driven by a 80/22-6 brake horse-power 
motor running at 680/222 r.p.m. The complete 
machine included in the above description was 
built by Messrs. Walmsleys (Bury) Limited, Bury. 
Above the machine and running its whole length is 
one 50-ton and one 25-ton travelling cranes. These 
cranes, which are of the two-crab six-motor type, 
Were constructed by Messrs. Wharton Crane and 
Hoist ( ompany, Limited, Stockport. 

As already mentioned, the driving of the machine 
has necessitated the provision of regulating gear in 
order that each of the eight sections—suction 
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couch, two suction presses, three driers, calender 
and reel shell be run at appropriate correlated 
speeds. The motors themselves and the control 
equipment used for this purpose were constructed by 
Messrs. The British Thomson-Houston Company, 
Limited, Rugby, and considering their importance 
from the point of view of ensuring a good quality of 
production, these two parts of the plant may now be 
dealt with in more detail. 

The twin motors which drive the couch or screen 
section in tandem are of the alternating-current 
commutator type with shunt characteristics and are 
connected to a pinion which, in turn, meshes with a 
common spur wheel on the reduction gear, A view 
of these motors and their regulating gear appears in 
Fig. 9, Plate XI. The spindles operating the 
brush gear on each motor are also coupled to- 
gether by a short shaft, so that both sets of gear 
can be controlled by one speed regulator. The 
same arrangement applies to the motors driving 
the calender and press sections, where tandem 
drives are also used, as shown in Figs. 10 and 11, 
Plate XI. Barring motors are employed on all 


sections, except the reel, to give inching and creep- 
ing speeds. Those on the couch and press sections 
have an output of 30 h.p., while those on the dryers 
and calender are of 60 h.p. capacity. The motors on 





all sections, except the reel, are started by being 
thrown directly on to the line and their speeds’ are 
continuously adjustable within their specified ranges 
by moving the brush rings. At each brush position 
the characteristic is similar to that of an induction 
motor, the slight drop in speed which occurs with 
an increase in load being compensated by auto- 
matic-regulating gear. 

The speed is maintained constant at any desired 
value by a regulator, which consists essentially of a 
small synchronous motor, and can be seen on the 
left of Fig. 9. In this motor the field-magnet 
system is mounted on a shaft and is supplied 
with direct-current from a motor-generator set 
through slip rings. The outer member of the 
regulator, which corresponds electrically to the 
stator of an ordinary motor, is also free to rotate. 
As a synchronous motor will always run at the 
same speed independently of the load, for a given 
frequency of supply, if the outer member is held 
stationary the inner member will rotate at a speed 
which is in synchronism with the supply frequency. 
Alternatively, if the outer member is rotated at 
synchronous speed the inner member will rotate 
the brush gear until the main motor, and thus the 
outer member of the regulating motor, is running 
at a speed which is in synchronism with the new 
frequency. 

All the regulating motors on the machine are 
supplied from a single master alternator, which is 
driven by a _ variable-speed alternating-current 
commutator motor. As the speed of this set 
determines the frequency of the supply to the 
regulating motors, the speed of all the main motors 
can be raised or lowered by an appropriate alteration 
in the speed of the motor driving the master alter- 
nator. This alteration is effected by a pilot motor, 
which is controlled from a switch on the front of the 
paper-making machine. At Kemsley, the outer 
member is driven from the main motor shaft 
through a belt and cone pulley, and the inner is 
coupled to the brush gear of the same motor. 
If, therefore, the main motor is running at synchro- 
nous speed the inner member of the regulator, 
and thus the brush gear, will be stationary. Any 
alteration in the main motor speed will cause the 
inner member to rotate, since the difference between 
its speed and that of the outer member must be 
constant. As a result the brush-gear will also be 
moved and the original alteration in speed will be 
corrected. The inner member will come to rest 
as soon as the necessary correction has been 
made. Similarly, if the frequency of supply 
changes, the inner member will rotate the brush 
gear until the main motor is driving the outer 
member at a speed which synchronises with the new 
frequency. The speed of the motor driving each 
section of the machine is therefore governed by 
the frequency at which the regulator is supplied. 

The speed of any driving motor can be varied 
independently of the others by altering the position 
of the belt on the cone pulleys mentioned above. 
This is effected by a guide pulley which is mounted 
on a bracket, the position of the latter being adjust- 
able by a hand wheel. As the power required for 
speed control is only that necessary to move the 
brush gear, the belt and cone pulleys are light and 
consume very little energy. The speed with which 
regulation takes place is also, it is claimed, so rapid 
that the movement of the inner member of the 
regulating motor is very slight. A view of one of 
these sets, with two exciters and the blower for 
supplying air to the main motors, is given in Fig. 13, 
on this page. 

The motors driving the main paper machine are 
supplied with three-phase current at 430 volts from 
the works power station through three feeders, each 
of which is connected to a section of a high-tension 
board. Each of these sections, in turn, feeds a 
2,000-kVA English Electric 6,000/430 volt trans- 
former, the low-tension side of which is connected 
to a section of the low-tension board. These trans- 
formers, together with the B.T.-H. switchgear and 
the master alternator for the regulating equipment, 
are installed in a basement underneath the main 
motors. This substation, which is 315 ft. long by 
20 ft. wide, also contains the fans for cooling the 
main motors, which are of the pipe-ventilated type, 
a Johnson and Phillips board for supplying the 
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auxiliary power circuits, a 
Electric high rupturing capacity fuse boards for 
various sub-circuits and a motor-generator through | 
which the super calender is supplied, as will be | 
described later. 

The control board for the main motors is also| 
located in the basement, the contactors with which | 
it is equipped operating automatically in accordance 
with the position of a master controller in front of 
the main machine. Each section of the machine, | 
except the reel, also has its sectional master 
controller, which is provided with three notches, 
“ off,” “creep” and “run.” On the “ creep” 
notch the barring motor is connected in circuit | 
and runs the section at a speed of about 100 ft. | 
per minute, except on the calender, where it is| 
50 ft. per minute. Inching can be effected by | 
moving this controller to “ creep ’ and then quickly | 
returning it to the “ off ’’ position. On moving the | 
controller handle from * creep ” to “ run,” the main 
motor is switched in, accelerated automatically and 
synchronised with the speed-control system. The | 
pawls in the ratchet-clutch coupling through which | 
the barring gear drives the maia gear are also| 
thrown out by centrifugal force and the barring 
motor is automatically shut down. The reel section 
of the machine is similarly controlled from a | 
“ start ’’-‘‘ stop” push-button station. A view of | 
this control board appears in Fig. 14, page 191. 

Mounted on the wall opposite each section motor | 
is a panel on which are fixed a main ammeter to| 
show the load on that section. The panel also | 
carries main and regulating motor emergency stop 
switches, the latter being used to enable a regulating 
gear belt to be replaced without shutting down the | 
section. There is also a central control panel at 
the front of the machine on which is mounted a 
paper-speed indicating meter, a “‘ raise-lower ” 
switch by means of which fine adjustments of 
paper speed may be made, and an emergency 
“stop” button for shutting down the whole 
machine. In this connection it may be mentioned 
that the speed regulator is fitted with a speed- 
setting disc, which can be set to a scale before 
starting, so that a desired paper speed is obtained. 
Subsequent adjustments are made by the control 
switch. The paper-speed indicating meter is 
supplied from a tachometer generator, which is 
driven from the calender reduction gear. ‘This 
generator also supplies a paper-speed recorder in the 
basement and an indicating meter on the control 
beard. Indicating and recording wattmeters on 
the control board allow the actual loads on the 
various sections to be measured by operating selector 
switches. 





All the alternating-current commutator motors 
are supplied with cooling air from two motor-driven 
blowers, which draw their supply through filters 
and deliver it into ducts which run the whole 
length of the drive under the floor. These motors 
are controlled by push-buttons on the control 
board. 

Returning to the machine room, after the news- 
print leaves the paper machine proper it is trans- 
ferred to a super-calender for finishing. This 
machine, which was also built by Messrs. Walmsleys 
(Bury), Limited, is designed for paper 306 in. wide 
and runs at speeds up to 2,300 ft. per minute. It 
consists of a stack of 10 rolls, some of which are 
of woollen paper, while the remainder are of chilled 
iron. The bottom roll is 36 in. in diameter and 
weighs 45 tons, the total weight of the rolls being 
150 tons. In addition to the weight of the rolls a 
certain amount of leverage is applied at their ends, 
an arrangement which necessitates rather delicate 
cambering to correc the deflection in the bottom 


number of English|are effected on the Ward-Leonard system. 
obtain a steady feeding-in speed of 40 ft. per minute 
and to ensure ample starting torque under all load 


|ratchet coupling. 


| water-cooled brake. 





roll. To provide this, the diameter of the bottom 
roll is made 0-110 in. larger at the centre than 
at the ends. 

The bottom roll of this super-calender is driven | 
through reduction gear supplied by Messrs. David | 
Brown and Sons (Huddersfield), Limited, Hudders- | 
field, and this gearing is connected to a 750-brake | 
horse-power motor, which is supplied with direct | 
current at 550 volts and runs at 750 r.p.m. This} 
motor is arranged so that it can be supplied with | 
forced ventilation when it is running continuously | 


at less than 250 r.p.m. It is supplied from its own| two large concrete troughs have been installed | cent., 39 per cent., and 1 per cent., respectively. 
motor-generator set, and starting and speed control | under the machine, the stock in which is kept con-| France, with about 360 cars, the proportions — 


| machine-house roof. 
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conditions, there is a barring motor of the slip-ring 


| induction type with an output of 100 brake horse- 


power at 585r.p.m. This motor drives the calender 
through worm-reduction gear and a centrifugal 
A view of this equipment is 
given in Fig. 12, Plate XI. 

Control is effected by a drum controller and 
contactors for the barring and main motors, respec- 
tively. These controllers are interlocked to ensure 


|that the barring motor is always run up to full 


speed before the main motor is started. When the 
barring motor is disengaged by the centrifugal clutch 
it is not, however, shut down, but is left running 
light, and takes over the drive again when the reels 
of paper are being changed. The operation of the 
machine is shown by indicating and recording 
instruments. 

After leaving the super-calender the paper passes 
to a winder, where the rough edges are trimmed 
off and the main reel is split into a number of 
shorter reels, The yardage is then measured, and 
finally the reels are wound on a single spindle on the 
outgoing side of the machine. These operations 
are effected by mounting the main reel in a pair of 
unwinding stands, one of which is fitted with a 
The paper is then drawn over 
the measuring roll and under two closely spaced 
driving rolls. In passing through the outer of these 
two rolls the web is cut by a series of circular knives, 
after which it is carried on to the spindle for 
re-winding. The strip that is cut off the edges is 
automatically removed and falls into a breaker below 


| This machine, which was made by the Cameron 


Company of Canada, is driven by a 100-h.p. 
motor and will re-reel paper up to 3,500 ft. per 
minute. 

As the output side of this machine is several feet 
above the floor level, the finished reels are lowered 
to the ground by a table of the full width of the reel. 
This table can be raised by compressed air to a 
height which enables the reels to be rolled on to it 
from the winding machine. It is then lowered to the 
floor and the central bar removed, after which the 
reels can be rolled off on to their packing wrappers. 
The reels are taken from the machine room into the 
paper store on low carriages which run on an under- 
ground track. The tops of these carriages are only 
about 1} in. above the normal floor level, so that 
reels weighing up to 15 cwt. can easily be rolled 
on to them and transported. On their way to the 
store the reels are weighed on a Pooley weighing 
machine, and in the store itself are wrapped or 
packed for export. They are lowered into railway 
wagons by a Wharton electric crane and are finally 
conveyed to the docks over the firm’s light railway. 

The size of and conditions in the machine room 
made the provision of efficient ventilation a difficult 
problem. This will be clear when it is stated that 
the paper going into the driers contains 70 per cent. 
of moisture, or, in other words, 21 tons of water 
have to be evaporated every hour. Some of this 
moisture is removed by seven Sturtevant fans, each 
of which has a capacity of 40,700 cub. ft. of air per 
minute. These withdraw the wet vapour through 
the hood visible in Fig. 4. Nevertheless, the 
humidity within the building is considerably in- 
creased by the process of paper manufacture and 
the dewpoint is quickly reached. It was, therefore, 
essential for additional means for extracting the 
moist air to be provided, especially as water from the 


| roof could in no circumstances be allowed to drip on 


to the paper. In addition to the fans already men- 
tioned, four other units, each with a capacity of 


| 33,000 cub. ft. per minute, have, therefore, been 


installed. These extract air at a high level in the 
To prevent drip, hot air is 
supplied by four Plenum units, each with a capacity 
of 60,000 cub. ft. per minute, to the under side of 
the sub-ceiling in the machine-house, while tempered 
air is fed in by two similar 55,000-cub. ft. units to 
the basement and operating floor. 

Another problem is the removal of the broken 
paper, of which considerable quantities may accumu- 
late when the machine is started. To deal with this, 
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stantly circulating. These troughs are fitted with 
a series of breakers. Immediately under the 
machine, at points where a break is likely to occur, 
holes are left in the floor for the full width, so 
that the imperfect paper can fall directly into the 
trough and be broken up. As soon as the stock 
in the trough rises above a certain level, it overflows 
to a stock pump and is removed to a large chest. 
These troughs, which were built by Messrs. Renold 
Marx, Limited, enable the whole of the paper 
output—namely, nine tons per hour—to be dealt 
with should that be necessary. 

It will be obvious from our description that 
a plant of the character of this paper-making 
machine will require constant attention if high rates 
of production are to be maintained. A large 
and well-equipped machine shop, 230 ft. long and 
75 ft. wide, has therefore been provided along. 
side the main machine room from which there 
is direct access along a built-in track. Heavy 
loads can therefore be dealt with easily and 
promptly. Perhaps the most impressive machine 
in this shop is a roll grinder, which was made by 
Messrs. Churchill Machine Tool Company, Limited, 
Manchester. This has a gap of 424 in. between 
centres and is capable of taking all the rolls from 
the 45-ton bottom roll on the calender to the 
6-ft. diameter drier rolls, as well as their journals. 
It can grind both parallel and tapered work and 
give both concave and convex surfaces on chilled 
iron, gunmetal, paper, granite, and rubber. Another 
large machine is a 42-in. Craven sliding, surfacing 
and screw-cutting lathe. This is _ electrically 
driven throughout and will admit work up to 40 ft. 
For small work there is a Redman 7-in. heavy-duty 
lathe, while other machines include a 6-ft. radial 
drilling machine, a vertical slot drilling and keyway- 
cutting machine, and a number of small tools 
such as saws and grindstones. Running under- 
neath the engineer’s shop is a light-gauge railway 
and there is a hatchway in the shop floor through 
which heavy pieces can be lifted from or deposited 
in railway wagons. 








DIESEL-RAILCAR TRANSMISSION 
SYSTEMS. 


By G. R. Hiads, B.Sc., A-M.LE.E. 


Since the first applications of the internal- 
combustion engine to the propulsion of rail vehicles, 
much ingenuity has been bestowed on the trans- 
mission problem, but in the intervening years the 
test of experience has eliminated many schemes, 
from which great things were expected, and now 
there remain only three main systems to choose 
from. These are, of course, the mechanical, 
electrical and hydraulic torque-converter trans- 
mission systems, and even among them the choice 
is, in many cases, considerably restricted by their 
relative advantages or disadvantages for the 
particular application in view. 

Throughout the evolution of railcar power units 
of ever-increasing capacities, there has always been 
an electrical transmission equipment available and 
ready to be used, whereas the development of 
the mechanical system has generally followed 
that of the engine. Thus, speaking generally, the 
electrical transmission has usually been chosen for 
the largest railcars, and it is, of course, to the largest 
units, and incidentally, therefore, to the electrical 
transmission system, that attention has mainly 
been directed. More recently, however, in fact 
within the last year or two, readers of the technical 
Press have’ had the merits of the hydraulic torque- 
converter transmission brought repeatedly to theif 
notice. The result of this past and present publicity 
is a tendency to overlook, in this country at least, 
the great progress of the mechanical transmission 
system in the field of Diesel railcars and its peculiar 
merits for that class of work. 

Some appreciation of the present relative pop 
larity of the three types of transmission can be 
obtained from statistics relating to Diesel railcars 
service or under construction on the Continent 
about the middle of 1935. Out of roughly 1,100 
| Diesel railcars, the proportions with mechanical, 
electrical and hydraulic transmissions were 6 per 
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93 per cent., 7 per cent., and zero, and in 
Germany, with about 330 cars, 44 per cent., 53 per 
cent., and 4 per cent. 

In this country, too, the facts are significant, 
for with the new Great Western Railway railcars 
jn service, the corresponding proportions become 
approximately 75 per cent., 15 per cent., and 10 per 
cent. Of particular importance to those interested in 
this subject are the conclusions of the International 
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Railway Congress Association Meeting in July, 
1935, on the subject of railcars*. Their fifth 
summary reviews the three forms of transmission, 
and reads as follows :— 


“ Mechanical transmission has gained ground over 
electric transmission during the last two years, 
especially in Europe. It is commonly employed 
now up to 250 h.p. and 280 h.p., and, contrarily to 
what might be feared, does not seem to fatigue the 
Diesel engine. It has the advantage of efficiency 
and light weight. The free wheel or a hydraulic 
flywheel complete it ina happy manner. Electric 
transmission is still preferred in the United States 
for ali applications, and in Europe for high power. 
However, it imposes a heavy strain on the Diesel 
engine if not perfectly adapted to it. Hydraulic 
wansmission has not yet proved its value above 
150 h.p. approximately, but much may be hoped for 
from the three 1,200-h.p. triplet rakes of the 


— 








Association, August, 1935, page 1102. 





Fig. 1. TRANSMISSION EFFICIENCIES. wage ENGINE OUTPUT 












wer’ ik aa | coupled to its streamlined train. 
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Reichsbahn, which are to be fitted with hydraulic 
transmission. The hydraulic transmission has 
the additional advantage of providing supple- 
mentary braking power.” 

In earlier days, the choice of transmission for a 
railcar presented no problem to the purchaser, for 
with vehicles below a certain size, a gearbox 
was obviously simpler and cheaper, and above 
that size, in what modern standards would call 
medium - powered cars, 
only the electric trans- 
ROAD WHEELS.}—— mission would serve, as 
| no mechanical equipment 
| had been developed to 
deal with such outputs. 
To-day, however, the 
position is rather differ- 
ent. Firstly, the medium- 
powered motive equip- 
ments of from 200 h.p. 
to 300 h.p. have been 
surpassed in size, though 
by no means in popu- 
larity, by larger equip- 
ments of 400 h.p., 500 
h.p., and even 600 h.p. 
each; secondly, mech- 
anical transmissions are 
now thoroughly satisfac- 
tory, and very widely 
| used for the medium-sized 
equipments ; and, thirdly, 
$—-— ---—-4 the hydraulic torque-con- 
verter system has been 









investigated for all sizes 
of equipment and actu- 
ally put into service in 
several examples of small- 
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are being built at present, and while no service 
reports are yet available, there is no reason to 
expect other than satisfactory results. 

These considerations are not applicable, without 
qualification, to the United States and Canada, 
where even to-day Diesel railcars are not numer- 
ous, though great activity has been shown in the 
development of light-weight streamlined Diesel- 
driven multiple-car trains made up in permanently- 
coupled sets. There are now running or building 
some 20 of these trains with from three to ten 
cars, and propelled by engines in units of from 
400 h.p. to 1,200 h.p. each. Naturally, the only 
transmission employed for these powers has been 
the electrical. The evolution of these trains 
seems to be tending towards the concentration of 
the engines, generators and traction motors on| 
one power car, which becomes a_ streamlined | 
Diesel-electric locomotive, more or less permanently 





There are also some 800 or 900 railcars operating 
in single units, with or without trailers, but in 
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their power equipments the Diesel engine is out- 
numbered by the petrol or distillate carburettor 
engine in the ratio of about 20 to 1. The vast 
majority of these cars were built prior to 1933, and 
few have been added during the subsequent years 
which saw the very extensive application of the 
high-speed Diesel engine to rail traction in Europe. 
As in Europe, at that time, the limit of power 
for mechanical transmission was about 200 h.p., 
and, with a few isolated exceptions, all the cars 
with power units below that limit have mechanical 
transmissions, and all with larger power units 
have electrical transmissions. The relatively heavy 
methods of construction characteristic of American 
rolling stock is reflected in the fact that the propor- 
tion of the railcars with power units above 200 h.p., 
to those with units smaller than that limit, was, 
even three or four years ago, about 5 to 1, which 
ratio consequently represents the proportions of 
electrical to mechanical transmissions also. 

There is little doubt that any extension of the use in 
the United States of railcars of the size classed above 
as medium powered will be attended by a corre- 
sponding increase in the application of mechanical 
transmissions, both on account of the success 
achieved in Europe with that transmission in the 
last few years and by reason of the dissatisfaction 
which has been expressed in respect of transmission 
equipments of which the efficiency seldom exceeds 
80 per cent., and which weigh from two to three 
times as much as the engines supplying the power. 

The function of a railcar-transmission system is 
to enable an engine of minimum size to drive the 
car with its designed complement of passengers 
at the specified speed schedule with the maximum 
comfort and convenience to the passengers and at 
minimum expense. The ideal equipment must 
therefore be light, cheap, compact, easily and 
cheaply maintained; it must have a high overall 
efficiency and make full use, when necessary, of the 


Fig. 4, ELECTRICAL TRANSMISSION. 
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available engine output in propelling the vehicle ; 
it must be easily controlled ; and it must not in its 
functioning subject the passengers to discomfort. 
Naturally, no one system of transmission possesses 
all these requirements in the maximum degree. 

In the study of the forms of transmission, one of 
the most important aspects is that of efficiency. 
Fig. 1 shows the full-load overall efficiency, i.e., from 
engine output to the road wheels, for mechanical, 
hydraulic and electrical transmissions as a func- 
tion of road speed. 

From the point of view of overall efficiency, the 
mechanical transmission is indisputably well in 
advance of both the other two recognised forms. 
The low order of the losses with modern ground 
spur gearing running on roller bearings is, of course, 
very well known. Even with sleeve bearings, the 
losses quoted for a pair of ground gears, in literature 
published by the Maag company of Ziirich, are as 
low as 0-8 per cent. to 1-6 per cent. Very thorough 
and comprehensive tests carried out by Messrs. 
Ganz, of Budapest, on a five-speed railcar complete 
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FOUR-UNIT WIRE-DRAWING MACHINE. 
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(For Description, see Opposite Page.) 
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HEAD. , 
have also been applied | 


to several light railcars, | 


transmission equipment of about 250 h.p., have | but, as far as is known, there are no railcars operating 


been published,* and show the overall efficiency from 


lowest gear, and 92 per cent. at the highest speed 
in the highest gear, i.e., say an average of 93 per 
cent. right through. The same journal, in the issue 
dated November 2, 1934, gave particulars of the 
S.L.M. mechanical transmission system, from which 
the efficiency appears to range between 95 per cent. 
and 91 per cent., i.e, an average of 93 per cent. 
avain throughout the speed range. 

Turning now to the hydraulic system, it will be 
seen that it comprises two main types, namely, the 
Voith and the Lysholm-Smith, and the basis in each 
case is the hydraulic torque converter. 

In both cases, for traction applications, the drive 
is taken through the torque converter until about 
two-thirds of full vehicle speed is attained, where- 
upon the drive is taken directly through a friction 
clutch in the case of the Lysholm-Smith type, and 
in the Voith type it is transferred either to a hydraulic 
coupling or through a second torque converter 
designed for a higher secondary speed range. The 
Voith transmission has been developed for railcar 
power units of all capacities, from those for very 
small light vehicles up to the 600-h.p. equipments 
for the Flying Hamburger type of Diesel trains 
recently completed for the German State Railway, 
and for locomotive applications much larger units 
have been built. 

The Lysholm-Smith type has found its chief 
application and highest development in sizes not 
exceeding 150 h.p., and has attained great popu- 
larity, especially in this country, as the transmission 
unit of the ‘ gearless’’ "bus. These small units 


* Diesel Railway Traction Supplement to The Railway 
Gazette, page 89, July 12, 1935. 


engine output to road wheels as varying between than 150 h.p., and for that reason detailed considera- 
the limits of 94 per cent. at the lowest speed in the | tion has been here confined to the Voith type of 


with this transmission in units of greater capacity 


| transmission. 

| Certain discrepancies will be noted between the 
hydraulic efficiencies shown in Fig. 1, and those 
indicated in certain published curves* ; the differ- 
ence is accounted for by the fact that in the 
latter curves only the losses of the hydraulic unit 
alone are considered, whereas in Fig. 1 the losses 
incidental to the use of the converter in a vehicle 
been included. These incidental and 
inevitable losses are considered in the following. 

| For the peak efficiency of the torque converter 
|used in this type of transmission, figures varying 
from 83 per cent. to 86 per cent. are cited. Taking 
the latter figure, to the 14 per cent. loss which it 
represents there must be added the incidental 
| losses referred to above, in order to get the overall 
| efficiency from engine to road wheels. In the first 
place, it is of great advantage in keeping down the 
| weight and bulk of the equipment, except in the 
case of small outputs or particularly high engine | 
| Speeds, to run the converter primary shaft faster than 
the engine. 

Having in mind the spur-gear losses dis-| 
cussed above, 1 per cent. should be allowed for | 
loss in this speeding-up gear. Secondly, it is 
generally essential to drive on two axles of a 
railcar of reasonable capacity, and the layout for 
this requires the provision in a hydraulic trans- 
mission, as in most gearboxes also, of a displacing 
gear, which involves the loss of a further 1 per cent. 
Thirdly, a reversing gear arrangement must be 
provided and this, as in gearbox transmissions, 





have also 








e.g., Proc. of Inst. of Mech. Engineers, vol. cxxx, 
236, and 245 


pages 232, 





usually takes the form of an idle pinion which can 
be slid into the transmission train when required. 
The loss with the idler out of mesh will be | per 
cent., and with it in mesh, 2 per cent. A reasonable 
allowance is, therefore, 1-5 per cent. Fourthly, 
there are the final bevel drives to the axles, and in 
them a somewhat higher loss must be accepted. 
This is generally assessed at from 2 per cent. to 3 per 
cent., and a figure of 2-5 per cent. may be con- 
sidered as reasonable. Fifthly, there is the circula- 
tion of oil between the converter and the oil cooler, 
and its filling into the converter and coupler casings 
The centrifugal pump used for this may be assumed 
to absorb something of the order of 1 per cent. ot 
the power being transmitted. 

Sixthly and finally, if the converter is to be rated 
for lengthy operation on gradients, a fan must be 
used to draw air through the oil cooler, or additional 
capacity must be provided in the engine fan where 
the oil cooler is combined with the engine-cooling 
water radiator. Now, it does not take a very 
severe combination of grade or load to reduce the 
speed of the vehicle to the limit below which the 
losses in the converter are never much less than 
20 per cent., and usually more than that. Thus, 
a dissipation of roughly 20 per cent. of the engme 
output should be catered for, which is just about 
20 per cent. of the heat which the engine-cooling 
water is dissipating, for in a Diesel engine, the 
cooling-water losses almost equal the useful output 
For a 260-h.p. engine a fan of 10 h.p. to 15 h.p. ® 
required, and on that basis the converter cooler 
would account for 2 h.p. to 3 h.p., or 0-77 per cent 
to 1-15 per cent. It is quite reasonable to take 
the lower of these limits, for natural radiation from 
the converter casing must account for a consider- 
able amount of heat dissipation. 

The bulk of the losses just enumerated are not 


| peculiar to the hydraulic drive, but are the exact 


counterparts of corresponding losses (in displacing 
gear, reversing gear, and final bevel gears) occurring 
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ments could be 
effected at the 
expense of greater 
cost and weight 
and bulk. 

Figs. 2, 3 and 4 
have been deduced 
from Fig. 1 to pre- 
sent a picture of 
how the three sys- 
tems of transmis- 
sion take advan- 
tage of the avail- 
able engine power, 
and utilise it for 
the propulsion of 
the railcar. The 
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in the mechanical system, which losses, taken with 
those in the actual gear-change portion of the gear- 
box, account for all the losses measured in the tests 
cited above. 

When all these losses in the hydraulic case are 
taken into consideration, the maximum efficiency 
when working on the converter, i.e., up to about 
66 per cent. of full speed, becomes 79 per cent., 
approximately. 

Above this speed of 66 per cent., the Voith type 
of transmission transfers the drive from the hydraulic 
converter to a hydraulic coupling or to a second 
converter designed for a higher speed. The coupler 
efficiency ranges from about 93 per cent. just after 
the change-over, to about 98 per cent. at full vehicle 
speed, whereas the corresponding efficiencies on the 
higher speed converter are about 82 per cent. and 
9) per cent. When these figures are corrected for 
the losses enumerated above, the overall efficiencies 
in the higher speed range are from 86 per cent. to 
91 per cent. for the converter-coupler combination, 
and from 75 per cent. to 83 per cent. in the double- 
converter system. In the case of comparatively 
small powers and high engine speeds, the Lysholm- 
Smith hydraulic transmission referred to above is 
available, and claims a somewhat higher efficiency 
throughout the speed range, by reason of the 
elimination of the losses of the hydraulic coupling 
or second converter in the upper speed range, 
where its losses are not greater than in a mech- 
anical transmission, and also by reason of the 
flatter efficiency-speed curve for the torque-con- 
verter element, which is of the multi-stage type. 

In an electrical transmission system, the efficiency 
is not as determinate a characteristic as in the 
other two forms of drive, for up to a certain limit 
the efficiency is determined by the capital cost 
and by the weight and bulk which can be permitted 
in the equipment. The higher the efficiency the 
higher will be the cost of generator and traction 
motors, and the figures actually chosen must always 
be in the nature of a compromise. The curve 
shown in Fig. 1 represents a fairly average case of 


overall efficiency on which, however, some improve- | 








upper dotted curve 
shows the propor- 
tion of available 
engine power drawn 
from the engine in each case, while the lower full- 
line curve represents the proporton which is passed 
on to the wheels of the car. The vertical intercept 
between these two curves is, of course, the power 
dissipated in transmission losses in each case. 


(T'o be continued.) 








FOUR-UNIT WIRE-DRAWING 
MACHINE. 


Tue wet drawing rod machine illustrated in Figs. 1 to 
5, on this and the opposite pages, has recently been com- 
pleted by Messrs, Brookes (Oldbury), Limited, Oldbury, 
Birmingham. It is made up of four units arranged 
for unit motor drive, and is specially suitable for the 
wet drawing of bronze wire, a typical example of the 
performance being the drawing of hard phosphor- 
bronze from five-gauge rod in four drafts to approxi- 
mately 12-gauge to 13-gauge, at an approximate rate of 
600 ft. per minute. Wire-tapering equipment is 
mounted on the left-hand end of the bed, and forms an 
integral unit with the machine. The main table, 
shown in cross-section in Fig. 2, is of cast-iron in the 
form of a box carrying the countershaft bearings and 
enclosing the gears. The four driving motors, with a 
total output of 50 h.p. to 55 h.p., are mounted vertically 
on the back of the table, as shown in Fig. 2, and 
drive the winding drums or “ blocks ” through machine- 
cut double-reduction spiral gearing, the countershaft 
being mounted in bearings of the Timken taper-roller 
type. Each of the four drums is 22 in. in diameter, 
and is carried on a turned forged-steel shaft, these 
shafts being also mounted in Timken taper-roller 
bearings. The drum bearings are located in a ring 
casting bolted to the upper surface of the table, as 
shown in Fig. 2, and on removing the holding-down 
bolts and pipe connections it is possible, by tilting 
the drum, to remove a complete unit, comprising the 
ring casting, drum, drum shaft and final spur-reduction 
wheel, without disturbing any other part of the machine. 
The drums are arranged for internal water cooling, A 
portion of the water-supply pipe is shown in Fig. 3, 
and it will be seen from this that there is a con- 
trol valve on the vertical inlet branch to each unit. 


‘The water passage is ‘red through the body of the 


ring casting, as shown in Fig. 2, the outlet being 
through a short horizontal pipe at the top. The water 
is projected against the inner face of the drum, and 
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falls into the space between this face and a cone- 
shaped false bottom. The water overflows the top 
of this cone into a recess formed in the ring casting, 
from which it is drawn off to the main outlet pipe 
running along the front of the machine below the 
supply main. It will be noticed from Fig. 2 that 
there is an extension at one point in the cone, shown 
immediately below the outlet pipe for the cooling water 
in the figure. This extension forms a slot enabling 
the cone to pass the pipe if the drum alone is to be 
lifted off. An inspection window is provided in the 
drum immediately above the pipe, as shown, so that 
the pipe can be registered with the slot before the drum 
is lifted. Before leaving the drums, it may be men- 
tioned that the final drum on the right in Fig. 1, is pro- 
vided with a collapsible cradle for lifting off the finished 
coil of wire. The rings carrying the guide pulleys 
at the top of the drums can rotate independentiy of 
the drums, but the friction between the two parts 
can be regulated to ensure that the wire is maintained 
at the required tension. 

The arrangement of the guide pulleys follows the 
usual practice on a four-drum machine. All the pulleys 
are of large diameter, and run on bearings fitted with 
grease lubricators. The mounting of the upper pulleys 
is shown in Figs. 1 and 2. It will be seen that they 
are mounted on spring-supported arms on a framework 
bolted to the back of the table. Rubber buffers are 
provided underneath the arms, and should the pull 
become excessive on account of the wire jamming, these 
buffers are compressed until a switch, mounted behind 
the buffer as shown in Fig. 2, is tripped, cutting out 
the motors and thus bringing the machine to rest. 

The dies are fixed in holders of special design, shown 
in Fig. 4, the main box being fitted with a baffle at 
the centre to enable the wire to pass through drawing 
liquid before entering the die. Additionally, there is 
a special holder, array rte | a cooling system for 
the die with a definite system for forcing the lubricant 
into the die inlet. The main tank for the lubricant is 
located in the foot of the machine to the left of the 
first unit. It is of large capacity to avoid the necessity 
for a cooler, and is fitted with a central vertical large- 
sheet filter. Provision is, however, made for fitting a 
cooler if considered desirable. The front cover of this 
tank carries the pointing and drawing-in gear, which 
will be referred to later. The lubricant is pumped into 
a pipe line, running above the table at the. back, 
through the vertical pipe with a foot valve at the 
bottom, shown to the left in Fig. 5. The pipe line 
itself is clearly visible in Fig. 3. There is a separate 
pump for each die, driven from the upper ends of the 
countershafts. The skew gear for driving one of the 
pumps is shown in Fig. 2, and the pump for the first 
unit is shown in Fig. 3. After circulating round the 
dies, the lubricant is sprayed through holes on to the 
wire, and then passes into the inner compartment 
of the die holder. It overflows the baffle already 
referred to into the outer compartment, being finally 
returned to the sump by branches leading to a second 
pipe running along the back of the table. The pipe 
system is clearly shown in Figs. 3 to 5.. The die 
carriers on the machine are fitted with universal ball 
mountings so that the dies can be accurately aligned, 
locking gear being provided for holding them firmly in 
position after alignment, 

The lubrication of the gearing and bearings is effected 
by a separate pump for each unit, driven from the 
lower ends of the countershafts. One of these pumps 
is shown in Fig. 2. |The pumps take their supply 
from a large well at the base of each unit, shown in the 
same illustration, the well holding 4 gallons to 5 gallons. 
The oil is delivered by the pumps through sight-feed 
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lubricators to three lines. The first line is connected 
to a passage in the drum-ring casting, shown in Fig. 2, 
the oil being delivered to the upper bearing of the 
main drum shaft. From this point it falls to the lower 
bearing, and finally finds its way on to the teeth of the 
second-reduction gearing, which runs at a relatively 
low speed. The second line feeds the skew drive for 


the lubricant pump at the top of the countershaft and | 


the two countershaft bearings. The third line conveys 
the oil to an outlet below the high-speed reduction 
gearing, from which it is sprayed on to the teeth. It 
will thus be noted that the reduction gears do not run 
in oil, the practice adopted ensuring effective lubrica- 
tion without the loss in power associated with submerged 
wheels, 

As previously stated, pointing and drawing-in gear 
are incorporated with the machine. The pointing gear 
consists of a Stevens and Bullivant rotary swaging 
head, mounted on the left-hand end of the table and 
driven by multiple V-belting and worm-reducing 
gear from a 1}-h.p. motor mounted on the end of the 
table. The arrangement is shown in Figs. 1, and 3 to 5. 
The draw bench, shown in Fig. 1, is capable of drawing 
approximately 5 ft. of wire through each die after 
pointing, this length being sufficient to allow the die 
to be put in place in the machine. To enable this 
to be done, the die holder is split and the two parts 
held by a bayonet joint. The motion of the gripper 
on the bench is effected by an endless chain. The right- 
hand chain sprocket is driven through a worm box, the 
worm being coupled to the same motor that drives 
the swaging head by a universally-jointed shaft. The 
chain and shaft are not shown in Fig. 3. The system 
entirely avoids the use of dangerous gripping dogs 
with chain and hook when stringing up. A built-in 
gripper is fixed to each of the drums, seen in Fig. | 
These are self-locking on the wire, which is gripped 
between a smooth fixed jaw and a corresponding 
serrated jaw sliding in an inclined guide. 

Each of the units is provided with four foot switches, 
corresponding to the four drums, so that any drum 
can be stopped from any one of the four control posi- 
tions. In addition, each unit is provided with a foot- 
operated emergency switch which enables all four 
drums to be brought to rest simultaneously. Each 
motor is fitted with an electro-magnetic brake, operating 
on the drum at the base of the armature shaft visible 
in Fig. 2, these brakes coming into operation as soon 
as the motor is switched off. The motors are con- 
trolled through a contactor panel mounted on the back 
of the machine. The machine can be supplied built 
up into any reasonable number of units, with speeds 
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Monday, July 13. Fig. 1, on Plate XII, illustrates the 

| work of assembly in progress, and shows in the fore- 
|ground some of the trees washed up by the flood. 
| Fig. 2 shows the bridge being launched into position, 
j}and from this illustration the nature of the tackle 
| employed will be clear. 
| in position before the timber decking had been placed, 
and in this illustration the arrangements for holding 
down the bridge to the concrete abutments can be 
seen. The final checking over and deflection tests 
were carried out on the following day. The deflection 
was measured with a 10-ton lorry in the centre of 
the span, as shown in Fig. 4. The initial deflection 
resulting from the first loading was slightly more than 
4 in. at the centre of the bridge, but the elastic deflec- 
tion on subsequent loading was about } in., the 
difference of about 3 in. being due to the take-up in 
bolt-hole clearances, bedding of foundation connec- 
tions, &c. 

The steelwork used in the bridge consisted of about 
7 tons of standard parts and bolts, all of which were 
galvanised after fabrication. The assembly was carried 
out in accordance with detailed erection drawings and 
sehedules; the total labour involved, including that 
required for launching, was about 360 man-hours. This 
figure may serve as a rough guide in similar work, but 
it will obviously vary considerably in accordance with 
the conditions at any particular site. 

It may be noted, in conclusion, that although 
several of these bridges have been manufactured for 
testing purposes and for shipment abroad, the one at 
Dulas is the first of its kind to be put into service in this 
country. It is particularly creditable, therefore, that 
the contractors, Messrs. Callender’s Cable and Con- 
struction Company, Limited, were able to adhere 
rigidly to their programme, and thus to justify their 
policy in putting this system of bridging on to a 
commercial production basis. The components were 
manufactured by Messrs. Painter Brothers, Limited. 





In Fig. 3, the bridge is shown | 
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LABOUR NOTES. 


A DELEGATE conference of The National Union of 
Railwaymen, sitting in London last week, decided by 
53 votes to 26 to accept the award of the Wages Tribunal 
The executive committee, however, was instructed to 
|apply for the cancellation of the remaining one and 
a quarter per cent. of the original deduction of 10 per 
cent. and the variation in the rates for night duty and 
Sunday work, as soon as the railway companies’ figures 
for 1936 were available. These figures, it is understood, 
will not be obtainable until the spring of next year 
The claim submitted to the Tribunal by the National 
Union of Railwaymen and the Railway Clerks’ Associa. 
tion was that the 2} per cent. outstanding of the original 
deduction of 10 per cent. should be cancelled and th 
old rates of pay for overtime, night work and Sunday 
duty be restored. The Tribunal’s decision was that 
one and a quarter per cent. of the 2} per cent. should 
be restored, and the overtime rate increased from tiny 
and an eighth to time and a quarter, The Railw: 
Clerks’ Association have also accepted the Tribunal; 
award. 








At a second sitting, the national delegate conferenc 
of the National Union of Railwaymen passed a resolu 
tion instructing the executive committee to proceed 
with a claim for a minimum wage of 50s, per week for 
all railwaymen, as soon as the financial returns of th 
four main line railway companies for 1936 were avail 
able. The new claim will, therefore, coincide with 
that for the restoration of the remaining one and a 
quarter per cent. of the economy cut. 


During July, the Home branch membership of the 
Amalgamated Engineering Union increased from 
223,117 to 227,449, and the Colonial branch member 
ship from 25,753 to 25,916. The number of members in 
receipt of sick benefit decreased from 2,875 to 2,693, 











INTERNATIONAL CONFERENCE OF 
NAVAL ARCHITECTS AND MARINE 
ENGINEERS AT NEW YORK. 


Ir is pleasant to be able to record that the British 
contingent to the first Internationai Conference of Naval 
Architects and Marine Engineers, to be held in the 
United States, is of substantial proportions. The 
meeting, which takes place in New York from Septem- 
ber 14 to September 19, inclusive, will be attended by 





arranged to suit the metals to be drawn, and may be 
arranged for dry drawing if required. 








CALLENDER-HAMILTON SYSTEM 
TEMPORARY BRIDGE. 


Ow page 131 of our 140th volume (1935) we illus- 
trated and described a method of constructing portable | 
steel bridges due to Messrs. G. D. White-Parsons and | 
A. M. Hamilton, Assoc.MM.Inst.C.E., and dealt in| 
detail with some tests carried out on one of these | 
bridges at the Royal Engineer Experimental Bridging | 
Establishment, Christchurch, Hants. The system | 
has been placed on the market commercially by 
Messrs. Callender’s Cable and Construction Company, | 
Limited, Hamilton House, Victoria-embankment, 
London, E.C.4, in conjunction with Messrs. Painter | 
Brothers, Limited, of Hereford, and bridges constructed 
on this system are now known as Callender-Hamilton 
Unit-Construction bridges. 

The utility of the system has recently been effectively 
demonstrated in this country owing to the circumstance 
that a masonry-arch road bridge at Dulas, on the 
Llanidloes-road, near Newtown, was badly damaged as 
a result of floods following a severe storm on June 21 
last, and had therefore to be closed to traffic. In conse- 
quence of this, it was necessary to provide, with the least 
possible delay, a temporary passage for pedestrians and 
vehicles during the reconstruction of the original bridge. 
For this purpose, Mr. William Owen Jones, surveyor to 
the Montgomeryshire Council, decided to employ a 
Callender-Hamilton Unit-Construction bridge, and 
instructions to supply and erect a 50-ft. span light-duty 
temporary road ridge were given to the contractors 
on Friday, June 26, on the understanding that the 
work was to be completed in 24 weeks. 

From our previous article, above referred to, it will 
be remembered that the Callender-Hamilton system of | 
bridging employs a range of standardised steel members, 
from which any bridge likely to be required can be 
built up, variations in span and strength being obtained 
by using a suitable number of the standard components. 
For this reason it is possible to deliver a bridge at 
very short notice, and, in the case of the bridge at 
Dulas, the whole of the steelwork was delivered on 
the site within 14 days from the placing of the order, 








| Italy, Japan, Spain and Sweden, are also sending 


| of proving wholly successful. 


about 100 members, including ladies, of the four major 
organisations of Great Britain concerned with the 
technical aspect of maritime affairs, viz., The Institu- 
tion of Naval Architects, The Institute of Marine 
Engineers, The Institution of Engineers and Ship- 
builders in Scotland, and the North-East Coast 
Institution of Engineers and Shipbuilders. The dele- 
gation will be under the leadership of The Right Hon. 
Lord Stonehaven, P.C., and Dr. J. T. Batey, presidents 
of the first- and last-named organisations, respectively. 
Mr. G. V. Boys, M.A., seeretary to the Institution of 
Naval Architects, is responsible for the arrangements 
concerning the British delegation. The Dominion 
of Canada, and the countries of France, Germany, 


delegations. The meeting has been organised and the 
delegates invited by the Society of Naval Architects 
and Marine Engineers of New York. 

The programme includes the reading and discussion 
of ten papers which, it will be noticed, are in the 
main concerned with safety of life at sea and large 
Atlantic liners. Taken in the order of presentation, 
the papers will be as follows: “ Safety at Sea,”’ by Dr. 
James Montgomerie; “Fire in Passenger Spaces,” 
by Mr. E. Leslie Champness, M.B.E., M.Sc. ; ** Safety 
of Life at Sea,”’ by Monsieur Abel De Berlhe ; “ Obser- 
vations on Actual Application of Safety and Loadline 
Conventions,” by Mr. Shozo Ikushima; “ Safety of 
Life at Sea,” by Rear-Admiral J. G. Tawresey (C.C.), 
U.S.N. (ret.); The Normandie, by Monsieur Paul 
Romano and Monsieur Fernand Coqueret ; “ Modern 
Atlantic Liners,” by Mr. Ernest H. Rigg; “ The 
Rolling of the 8.8. Conte di Savoia in Tank Experiments 
and Sea Courses,” by Dr. Ing. R. de Santis and Dr. Ing. 
M. Russo; “ A Study of Ship Performance in Smooth 
and Rough Water,” by Dr. Gunther Kempf: and 
“ Power, Speed, Economy and Seaworthiness of Medium- 
sized Fast Liners under the Influence of More Recent 
Developments,” by Dr, E. Foerster. An attractive 
programme of technical visits and social functions, 
already briefly alluded to in these columns, has also 
been arranged, and the meeting shows every prospect 
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te., by Friday, July 10. All connections are made by 
bolts, which facilitates erection, and the structure was 
completely assembled and launched into position by 





of paper and manufactures thereof during the first three 
j}months of the present year totalled 14,695,418 ewt. 
(100 Ib.), against 12,520,398 ewt. during the corresponding 
period of last year. 





and the number in receipt of superannuation benefit 
increased from 13,938 to 13,952. The number of mem- 
bers in receipt of donation benefit increased from 2,447 
to 2,554, and the total number of unemployed members 
decreased from 9,205 to 8,947. 


Commenting upon the improvement in the unemploy 
ment figures, the writer of the editorial notes in the 
August issue of the Amalgamated Engineering Union's 
Journal says: “ The engineering trades are far from 
being completely unionised. The union cannot exert 
its full strength and authority with a large non-union 
element in the industry. Non-unionism is our principal 
source of weakness. In tackling this problem we need 
the help of every member. We would impress upon all 
our members the importance of developing our trade 
union organisation whilst conditions are favourable in 
the engineering industry. Our groups of trades, with 
the iron and steel trades, are admittedly in the vanguard 
of the recovery movement. The immediate outlook 
is bright. Expert calculations, based on armament and 
other contracts recently obtained by engineering firms, 
are that the existing level of activity can be maintained 
for nearly twelve months. There may be more to come. 
But we must bear in mind the fact that both our own 
group of trades and the iron and steel and shipbuilding 
industries are benefiting principally by Government 
expenditure, directly, and by the Government's policy 
of encouraging expenditure by the railway and highway 
authorities.” ine 4 

“ Production for the home market,”’ the writer goes 
on to say, “is the present mainstay of our group of 
trades. The export side is none too good. In fact, 
some of the exporting industries, particularly mining 
and the textile trades, are still severely depressed. 
There is nearly 30 per cent. of unemployment in mining, 
the same percentage in shipbuilding and engineering, 
over 15 per cent. in cotton textiles, over 11 per cent. 
in the woollen trades and very high percentages in 
other branches. These contrasts raise a doubt in 
the minds of economic experts as to whether the 
recovery movement is as permanent and deep-seated as 
some people are inclined to think. It is even being 
suggested that the upward tendency of the trade 
cycle is nearing maturity and that a recession may not 
be far off. There is plenty of evidence that “ boom 
periods ” are shorter and periods of depression longet 
than they used to be. As a union, we must take 
prudent and far-sighted views and adapt our policy to 
these economic trends. Another unemployment crisis 
is not an impossibility.” 


The report of the delegation of the Amalgamated 
Engineering Union appointed to visit Russia is pub- 
lished in full in the August issue of the organisation * 
Journal. In the course of some observations on the 
subject of the Stakhanov system, the delegates say : 
“In effect these workers are leaders and pacemakers 
in the industry, and their example is being copied 
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nation-wide. In Britain, factory supervision, organisa- 
tion, machinery and technique have so developed that 
increased production can only take place at the expense 
of the worker. In the U.S.S.R. there is undoubtedly 
a margin between what has been and what is capable 
of being done, and the Stakhanov movement is every- 
where reducing that margin, leading to increased 
production. The rewards to the Stakhanovite are 
increased earnings, presents, special privileges in the 
way of entertainments, outings and periods in rest 
homes. He finds himself prominent in paragraphs in 
the press and photographs in the factories, and is 
generally placed in the forefront as one worthy of 
emulation.” 

“On the other hand,’ the report states, “ the 
worker who has lagged behind in his production, or, 
perhaps, cannot keep up the pace, finds his name and 
record on the factory black list. We refrain from any 
further observations upon a system which we do not 
deny might have some partial justification in the 
U.S.S.R., but which would, obviously, be out of 
keeping with our sense of things so far as industry is 
concerned in this country.” 


Mr. Findlay, the general secretary of the United 
Patternmakers’ Association, states in the latest issue 
of the organisation’s T'rade Report, that the number of 
unemployed members is 241, as compared with 272 at 
the end of June. “ All the evidence we can gather,” 
he adds, “‘ goes to show that this desirable state of 
affairs is likely to continue for some time.” The 
number of members on sick benefit is 197, and the 
number on superannuation benefit 673. The total 
number of members is 10,416. 





A conference to discuss, it is understood, the question 
of the employment of trainees is to be held on August 25, 
between the Amalgamated Engineering Union and the 
Engineering and Allied Employers’ National Federa- 
tion. On the following day, representatives of the 
recently formed National Council of Aircraft Workers, 
to which the Amalgamated Engineering Union is not 
affiliated, is to meet the engineering employers for 
the purpose of discussing, among other subjects, the 
question of overtime. Mr. W. J. McLardy, the 
assistant general secretary of the United Pattern- 
makers’ Association, is secretary of the National 
Council of Aircraft Workers. Last week, he stated 
that there had been some difficulty with the employers 
over recognition, as certain of the affiliated unions 
were not parties to the Procedure for Avoiding Dis- 
putes. The obstacle had now, however, been overcome 
by the unions accepting that agreement so far as aircraft 
manufacture was concerned. 


The Berlin correspondent of The Times states that 
the number of unemployed workers in Germany 
declined during July by 144,000 to 1,170,000—a lower 
total than was recorded in the prosperous year, 1929. 
Many agricultural, and a number of industrial, districts 
are, he adds, completely free of unemployment, and 
in some districts the demands of agriculture, the 
building and the metal industries for labour cannot be 
fully satisfied. 

In reply to a questionnaire on the subject of large- 
scale programmes of public works, sent out by the 
Communications and Transit Section of the Inter- 
national Labour Office, the British Government has 
stated that this method of dealing with unemployment 
has been tried and has failed, and that it is not intended 
to repeat it. Public works are, however, it adds, part 
of the normal activities of the State, and they are, 
therefore, being continued in the United Kingdom. 





A contrast to this attitude towards public works is 
provided, the Geneva correspondent of the Manchester 
(uardian says, by the answer to the same questionnaire 
given by the Government of the United States, in 
which it is stated that; “ Although it would appear 
to be impossible to attribute any definite proportion 
of the general results to the influence of public works 
alone, since they form only part of the reconstruction 
programme set on foot in 1933, it is nevertheless 
considered that the general programme has manifestly 
had the effect of halting the downward sweep of the 
depression, and has increased business activity, and 
considerably reduced the numbers of unemployed, 
which are in constant diminution.” The American 
Government further states that there has been an 
increase in purchasing power, which in its turn has 
had a favourable effect on economic and industrial 
activity. 





Economie conditions in Sweden during the first 
quarter of the current year remained satisfactory, 
it is officially stated, and the unemployment figure 
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to 3-71 (3-00 is reckoned equal to good average) from 
3-76 in the final quarter of 1935. The decline, however, 
is regarded as of an entirely seasonal nature. The iron 
and other metal industries, and the textile and clothin 
industries enjoyed particularly good employment, on 
with few exceptions employment in the other branches 
of industry was favourable. 





The Division of Industria] Relations in the State of 
New York Department of Labour gives in a reeent 
report an interesting list of the causes of strikes that 
took place in May and June. The most numerous were 
non-recognition ofunions, although a good many were 
over wages, hours and working conditions. Other 
causes were distribution of work, discharge of employees, 
violation of contracts, refusal to hire men through 
union offices, and failure to comply with union condi- 
tions. There were one sympathetic strike and one 
lock-out. 

The weekly organ of the International Labour Office 
at Geneva states that an Order published on July 15 
by the Central Executive Committee and the Council 
of People’s Commissaries of the Soviet Union makes 
certain changes in the system of industrial administra- 
tion. The Order provides that the central directorates 
of the four industrial commissariats, viz., those of heavy 
industry, light industry, food and forests, which until 
the present have dealt only with questions of produc- 
tion, shall now be entrusted also with duties of supply 
and sale. For this purpose, the autonomous supply and 
sales offices will be converted into sections of the central 
directorates. It follows that these directorates may 
conclude general and direct contracts in regard to supply 
and sales. They will have their own working capital, 
will be entitled to obtain credit from the banks and will 
have their own banking accounts. 


In certain cases, the directorates may order the 
banks to make deductions from the accounts of under- 
takings and managements under their authority, for 
the purpose of distribution of working capital, profits 
or sinking fund charges or of liquidation of arrears of 
debts of their subordinate organisations ; in this case, 
the special approval of the People’s Commissary must 
be obtained. The People’s Commissaries have power 
also to distribute any surplus of funds during the year 
between the central administrations, the managements 
and the industrial undertakings. According to the Soviet 
press, the object of the new system is to strengthen 
financial discipline and render more stringent the 
supervision of the quality and variety of industrial 
products. The central directorates, dealing directly 
with questions of supply and sales and acting in accord- 
ance with the principle of economic calculation, will be 
able to make a better adjustment of production to the 
needs of consumers. 

A communication received by the International 
Labour Office states that statistics have recently been 
made available showing the number of cases of occupa- 
tional diseases for which compensation was paid in 
Czechoslovakia in 1934. During that year the accident 
insurance institutions reported to the factory inspectors 
237 cases of occupational diseases, as compared with 
156 in 1933. Of this total, 75 cases occurred in the stone 
and clay industry, 43 cases in the metal-working indus- 
try, 22 cases in the engineering industry, 36 cases in the 
chemical industry and 25 cases in the printing industry. 
The most.common occupational disease is silicosis, 
which aceounted for almost half of all the cases. The 
other, common diseases were lead poisoning, which 
accounted for one-fifth of the cases, glass-workers’ 
cataract, and mercury poisoning. 





The first lictorial competitions (littoriali) for labour 
were held in Rome during May. Similar competitions 
are, in future, to be held every year, and will correspond 
to the lictorial competitions of artistic, cultural and 
athletic character for university students. Their object 
is to raise the technical and cultural standards of the 
working class, and to encourage the young worker to 
become a specialist. The organisation of the competi- 
tions was entrusted to the Fascist university groups in 
order to give full significance to the principle of union 
of culture, art and labour. 


All workers between 18 and 28 registered in voca- 
tional organisations or the Fascist Party were entitled 
to take part in the competitions, which included 
industrial contests, commercial contests, handicraft 
contests, and competitions for inventions of technical 
value to the economic independence of Italy. These 
competitions were preceded by eliminating contests in 
each province under the auspices of the authorities and 
the occupational organisations. The final tests were 
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THE ALLEN-BUELL SYSTEM OF 
TURBO-DRYING. 


At first sight the operation of drying loose or pasty 
materials seems to be only a matter of supplying 
sufficient heat to drive out the whole or part of the 
water entrained in the materials. It is, however, not 
quite so simple as that. In the first place, the rate at 
which the heat is supplied and the temperature need 
consideration in relation to the particular material to 
be dried. In some eases the grains of a loose material, 
if improperly heated, may form a hard-baked shell! 
which prevents the escape of the water from the core ; 
in other cases the grains may adhere in lumps or balls. 
Secondly, the handling of the material calls for atten- 
tion ; thus, if a orystalline substance is roughly treated, 
the crystals lose their shape and characteristic gloss, with 
resultant marketable depreciation. Other deleterious 
changes may occur, such as loss of colour, shrinkage 
and deformation in the case of partly-finished products, 
chemical reactions, and so forth. The short account 
here given describes some machines designed to give 
a correct control of the heating process, together with 
appropriate handling of the material to be dried. The 
machines are representative of the range developed 
by Messrs. Biittner-Werke Aktiengesellschaft, Uerdin- 
gen, Niederrhein, Germany, for which Messrs. Buell 
Combustion Company, Limited, 49, Moorgate, London, 
E.C.2, are the licensees for the British Empire, this firm 
being in association, as regards manufacture, with 
Messrs. Edgar Allen and Company, Limited, Imperial 
Steelworks, Sheffield. 

The machines are given the generic name of turbo- 
dryer from the fact that the drying medium, hot air or 
gas, is circulated over the material by a fan with 
numerous curved peripheral blades, and therefore not 
unlike a reaction turbine in appearance. Though the 
construction of the machines differs with the duty 
they are required to perform, the principle employed is 
the same in all of them, that is, the drying medium, 
usually air, travels through the machine in a direction 
opposite to that taken by the material. Entering in a 
cool state, it is heated up in its passage through the 
dryer, and is discharged at its highest temperature 
in the region where the wet material enters. It should 
be noted that the cool incoming material is not thus 
suddenly exposed to a hot dry medium, which would 
have the external baking effect mentioned earlier, but 
the drying medium, although at a high temperature, is 
saturated with the moisture it has picked up during the 
earlier stages of its passage and, in consequence, the 
incoming material is heated ap throughout its sub- 
stance, but not dried. The machine illustrated in 
Figs. 1 and 2, and known as the Allen-Buell vertical 
turbo dryer, may be referred to in order to make the 
principle clear. 

The machine consists of a circular or multi-sided 
casing made in sections for convenience of erection 
and inspection, and lagged. In the centre is a vertical 
shaft which carries the turbo-blowers and also a series 
of annular shelves on which the material to be dried 
is spread. Both the shelves and turbo-blowers are 
rotated through bevel gears by means of stepped 

alleys or other transmission devices, the shelves 
eee, revolved slowly and the blowers at a considerably 
faster rate. The annular shelves have not a con- 
tinuous surface, but each consists of a number: of 
segmental parts separated by gaps. The gaps in the 
successive shelves are staggered, that is, the centre of 
each segment lies directly below the gap between two 
segments of the shelf immediately above it. The 
material is fed on to the top shelf through the inlet 
shown in Fig. 1, at a rate proportioned to the rotary 
speed of the shelf and adjusted to the material, so that 
a thin layer is spread over the whole shelf, a levelling 
device being used to secure uniformity. This layer 
remains on the shelf for a full revolution, counting 
from the moment it is deposited on the shelf. Just 
before a full segment reaches the inlet opening again, 
it passes under a scraper knife, which sweeps it clean, 
the material falling through the gap to the rear of it 
on to a segment below, which segment has just been 
swept clear in a like manner. After the material has 
been deposited on the segment, it is spread out by a 
leveller, and is carried round through a revolution of 
the shelf, to be swept off at the end of it. In this way 
the material is transferred from shelf to shelf ‘to the 
bottom of the machine, being finally discharged through 
the opening shown in Fig. 1. 
It is claimed that this method of transferring the 
material through the heating medium avoids injury to 
it. It is not continuously stirred, neither is it allowed 
to accumulate in pockets. The layer is eo thin that a 
maximum exposed surface is obtained, and the turning 
over is effected by the short fall on to the next shelf. 
As the action is gentle, the particles are not broken up, 
and practically no dust is created, while crystalline 





conducted by national committees which selected ten 
competitors in each branch, the best of whom received 
the title of “lictor.” Diplomas and prizes were also 





calculated by the Royal Board of Social Welfare fell 





distributed to the competitors selected for the final test. 


materials preserve their gloss and formation, which are 
of commercial importance. The machine is not 
confined to the drying of materials in granular form ; 
slurries or pastes can also be dealt with. For such 
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ALLEN-BUELL SYSTEM OF TURBO-DRYING. 
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material, a rotary feeder is employed, and the scraper 
knives are somewhat modified ; otherwise the machine 


made of 


Thus 


is essentially unchanged. The shelves are 
different materials to suit the duty required. 


they may be of aluminium, stainless steel, enamelled or | 


varnished steel, armoured glass, hard fibre boards, &c. 

The drying medium is, in general, air heated within 
the machine itself. The heaters, indicated in Fig. 1, 
by two rows of circles between the periphery of the 
shelves and the machine casing, may be gilled pipes 
through which live or exhaust steam is circulated, 
electric elements, &c. The turbo-blowers are spaced 
out along the vertical shaft. They discharge the air 
radially outwards from the central passage. The cool 
air enters the casing at the region of the material 
discharge, and therefore tends to cool the material. 
It is delivered over the shelves outwardly in the region 
of the blower blades and is then sucked back inwardly 
over the shelves in the region of the spaces between 
the blowers after passing over the heaters, The air is, 
of course, repeatedly circulated over the shelves, but 
there is a constant upward air flow in a spiral direction 
to the vapour outlet at the top of the casing. The 
temperature of the heating elements can be regulated 
at different levels, and normally the hottest air circu- 
tion exists at the top of the machine, The air inflow 


friction are minimised. 
the result of natural draught, that is, the movement 
caused by the different densities of the cool entering 
and hot outgoing air; but, if for any reason a more 
vigorous circulation is required, this is provided by a | 
small induced-draught fan arranged in the exhaust 
outlet. When internal heaters are not used, the 
drying medium may be hot air, or gas for certain 
products, derived from an outside source and intro- 
duced into the casing at the periphery. The dryer is, 
in such cases, sometimes divided by fixed diaphragms, 
so that different temperature zones are more easily 
arranged for, The same arrangement is adopted when 
a specific cooling zone is required before the material 
leaves the dryer. 

This zoning of the dryer may perhaps be rendered 
more intelligible by bref reference to the conditions 
obtaining in the handling of some different materials. 
Granulated sugar which is to be stored must be dried 
to have a final moisture content of approximately | 
0-03 per cent. or 0-04 per cent., and at the same time 
must be cooled before discharge to a temperature 
corresponding to that of the storage room if cohesion 
is to be avoided, The drying process depends upon 
the initial treatment of the sugar. If this has been 
cleaned by steam and passed through a centrifuge, 
the water content may be about 0-2 per cent. and the 
temperature anything between 175 deg. and 185 deg. F. 
The heat contained in the sugar at this temperature is 
sufficient to evaporate the water content down to the 
required amount and, in consequence, the dryer does 
not require heating, the drying and cooling being 
brought about by a vigorous circulation of cool air. 
































| Fig. 2. 


| 
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| out in the lower part. 


factory in handling it. 
potatoes, wheat, maize, 


and physical qualities of the material. 
starch is in lump or cube form. Magnesium carbonate, 
used principally as a lagging material, is depreciated 
if not finely divided, and its drying by methods 
employing a strong draught results in loss of the fine 
dust. The turbo-dryer is, in this case, run so as to 
allow no dust to be discharged directly to the atmo- 
sphere and the turning-over action is gentle. In cases 
where unpleasant or deleterious dust may be present, 
such as arise when drying cellulose acetate, digested 
bones, oxalic-acid crystals, &c., the dryer is also run so 


|as to prevent any undue disturbance of the material. 


Passing from the drying of loose material to 
the drying of manufactured material, an example 
of the Allen-Buell turbo-dryer for handling fibre 
boards, ply-boards or similar sheets, is given in Figs. 3 
and 4. In this case the turbo-blower is carried on a 
horizontal spindle and the shelves are replaced by 
hinged frames disposed in a somewhat tangential 
direction round it. These frames consist of a pair of 
woven-wire screens, suitably supported, which open 
like the covers of a book. The inner, or hinged, end 
is attached to two side plates in the form of annular 
rings and rotated in the opposite direction to the 
turbo-blower. The outer end is carried on rollers 
running on guides for about half the circumference of 
the dryer. The casing is interrupted in way of these 
guides as shown in Fig. 3, and mechanism at this 
opening causes the leaves of the frames to separate 
automatically as they come in line with the casing 
opening. The dried boards are then removed and wet 
ones inserted in their place, the speed of rotation of 


the dryer enabling this operation to be easily carried | 





On the other hand, water-cleansed sugar may contain 
as much as |-5 per cent. of water and the upper part 
of the dryer has to be heated, the cooling being carried 
This material is one in which the 
appearance and integrity of the crystals is commercially 
important and the turbo-dryer has proved very satis- 
Starch, derived either from 
rice, tapioca or manioca, 
and outflow are controlled so that the amount passing | requires different treatment again, the temperature of 
through the machine is only just sufficient to remove | the upper and lower zones being kept relatively low 
the required amount of moisture from the material.| and that of the middle zone higher. Complete heat 
The power consumption of the blowers is, therefore, | control is, therefore, required to maintain the colour 
low, while, as they have no casings, losses from air | 
The upward flow is generally | the dryer, but not the principle, is modified when the 


The design of 
































out before the S 
leaves close i 
again. The i 


wet boards, on 
leaving the 
lower side of 
the opening, 
are carried in- R ; : 
to a zone of _ ji } F ms 
highly satur- 7h Zig. P 
ated air and ° L 
are eventually ‘ . 
discharged at 
a point where 
the airis drier 
and cooler. 
The heating elements can be seen in Fig. 4 be- 
tween the rotating dryer and the casing, and are spaced 
and grouped so as to provide the necessary varia- 
tion in temperature round the dryer. The course of 
the air currents induced by the turbo-blower is shown 
in both illustrations. They proceed in a progressive 
spiral manner in a direction opposite to that of the 
motion of the frames and pass over both sides of the 
boards. It is claimed that the strength of the boards 
dried in this machine is considerably increased, as the 
heat first penetrates to the centre of the wet mass and, 
being liberated in the cooler and drier zones, effects the 
drying of the outer layers last, thus ensuring uniform 
drying. Exposing a rd to dry heat at the com- 
mencement is liable to produce a hard external layer 
over a damp interior. The imprisoning of the boards 
between wire screens prevents warping during drying. 
and the space between the leaves of the frame when 
closed can be adjusted while the machine is working 
to suit the thickness of the board concerned, so that 
the surface does not receive impressions of the wire 
mesh from too tight a grip. A somewhat different 
form of dryer is adopted for wood-pulp plates and low- 
grade boards, but, as this account is concerned more 
with principles than details of constructions, it is not 
considered necessary to illustrate it. It may, how- 
ever, be described as a horizontal rotating disc from 
which the boards are suspended in a suitable air 
current. In all forms and sizes of the dryer there is 
ample room for access to the interior of the blower. 
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THE CENTENARY OF AN IRON- 
TRUSSED ROOF IN INDIA. 


In this year 1936, the roof of the Gun Foundry at 
Cossipore completes its hundred years and is still in 
very good condition. This roof, at the time it was 
built in 1836, created a great stir in the engineering 
world, and articles were written about it in various 
papers in India, in the Journal of the Asiatic Society, 
and also in the Mechanics Magazine, which was then 
the leading paper of its kind in the British Isles. 
Details of the roof are given in Figs. 1 to 6, above, and 
the following extracts from the Mechanics Magazine 
of 1836, based on a description which had appeared 
in the Journal of the Asiatic Society, will doubtless be 
of interest : 

“We are so little accustomed to see anything else 
in India but the heavy flat roof with its massy timbers 
groaning under an inordinate load of terrace work 
heaped up most disadvantageously in the centre to 
allow a slope for the water to run off, while the invisible 
white ant is scooping out the solidity of the timber, 
ind the dry rot is corroding the ends that support 
the whole on the wall—that the eye rests with quite a 
pleasurable sensation on the view of a light, airy 
framework like that before us, composed of materials 
indestructible, wherein the strains and pressure are 
counterpoised, the load lightened, the liability to 
crack and leak lessened, and the repair of every part 
rendered easy and entirely independent of the rest. 

“The new foundry, or rather the room in which the 
annon are turned and bored, is a spacious hall, of 
169} ft. long by 50 ft. clear span in breadth, and 40 ft. 
in height from the floor to the vertex of the roof ; 
entirely open from end to end, lighted by a range of 
upper windows, and surrounded by a suite of apart- 
ments of half elevation. 

“The superficial area of the hall is 8,462 sq. ft. ; 
to form an idea of this magnitude, it may be mentioned 
that the noble edifice of the new Town Hall in Bir- 
mingham is said to contain a larger space than any 
room in Europe, and will accommodate between three 
id four thousand persons sitting, or ten thousand 
standing ; that room is 140 ft. long by 65 ft. broad, 
making a superficial area of 9,100 ft., which is only 
638 ft. more than the Kasipur apartment. 

“The roof is coppered, but notwithstanding the 
expense of the copper (about 6,000 rupees), the entire 
cost of it, we are assured, did not exceed 11,000 rupees 
exclusive of the original cost of the iron beams, which 
belonged to Government, and had long been lying near 
the Fort; and so little timber has been expended in 
the construction, that it is calculated there is a saving 
of more than 300 tons in weight compared with an 
ordinary roof of the same magnitude, and without 
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reference to the increasing proportions and extra lateral 
supports which the great span would have required. 
The saving in expense is even more remarkable ; for 
even at the common rate for laying a terraced roof the 
charge would have been upwards of 15,000 rupees, and 
the estimate given in by a professional man for an iron 
roof (or rather a trussed roof of timber, with only 
iron ties and braces) was actually 40,000 rupees. The 
whole merit of this most creditable construction of 
science and simplicity rests with Major Hutchinson, 
the Superintendent of the Works. 

“ The roof consists of 10 trusses, each composed of a 
pair of cast-iron beams pitched at an elevation of 6 ft. 
in the vertex, and tied together at foot by a horizontal 
chain supported in the centre by a vertical rod sus- 
pended from the angle. The  truss-frames are 
15 ft. 4-6 in. apart; they support light cross-beams 
and rafters of wood, upon which the planking of the 
roof is nailed. The weight of one truss with its entire 
load and chain is equal to about 54 tons, diffused over 
the two iron beams. 

“The chain is 3 in. deep by 1 in. thick = 3 in. 
in section, consequently the applicable force of tension 
of the chain is 3 x 9 = 27 tons, and the ultimate 
strength of it 3 x 27 = 81 tons. The above weight 
of 5$ tons diffused over the two beams = 2} tons on 
each beam gives, according to the sine of the angle of 
elevation, a tension on the chains of about 5} tons, 
or only one-fifth the stretching weight, or one-fifteenth 
of the ultimate strength of the chains. 

““The iron beams and chains were all proved before 
they were put up, by suspending for several days 
without effecting the slightest apparent alteration, a 
weight of 6 tons from the vertex producing a trial 
tension of about 12 tons, which is more than twice the 
actual tension. 

“ Each extremity of the tie-rods is bolted to a kind 
of shoe, resting upon a stone slab on the wall, into 
which the lower end of the iron beam abuts. 

“‘The longitudinal tie-rods are united by a bolt, 
having two right-hand screws, passing through the 
central coupling plates of the chains and the eye of the 
suspension vertex rod. This rod being firmly attached 
by two bolts through the beams at the vertex, any 
derangement whatever of the roof, either vertically or 
horizontally, is effectually revented. At each end 
of ‘the roof the longitudinal rods pass through the 
walls, to which they are firmly fixed. 

‘* The horizontal overlaps of the copper sheathing are 
cemented with white lead and the copper passes 
over the wooden battens fixed on the planks, to which 
only the copper is fastened by copper rivets ; a copper 
cap or ridge-tile lies over the whole length, to prevent 
the insinuation of water at the fold; it answers this 
purpose so effectually that the roof was everywhere 
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found perfectly watertight during the late heavy 
season of rain, the first it had experienced. 

“ The Kasipur roof was set up without the assistance 
of any scaffolding from below. An experimental truss 
of timber supported on chains having been previously 
made to show the advantageous application of iron 
chains instead of tie-beams of timber to roofs of so 
large a span, it was converted into a platform, movable 
upon wheels along the top of the walls, upon which, 
by means of a crane fixed at one end of the frame, the 
iron beams and everything else were easily and expedi- 
tiously raised and fixed ; the beams, &c., for the oppo- 
site side of the roof being passed upon wheels across 

Shawl 


the platform. The whole was put up in 
twenty days.” 

A visit paid this year to what was then known as the 
Foundry, now as the Gun and Shell Factory, Cossipore, 
shows this roof to be still in such excellent condition 
that, if the building continues so long, it will see its 
bi-centenary in 2036. We are indebted to the Civil 


Engineer Adviser to the Director of Ordnance 
Factories, Simla, for the above information. 











LOCOMOTIVES FOR SERVICE ON 
KUT BARRAGE. 


Towarps the end of 1934, an order was placed with 
Messrs. The Hunslet Engine Company, Limited, Leeds, 
| . . — . 
for 11 Diesel locomotives for use in Iraq on work in 
connection with the Kut barrage, now in course of 
construction by Messrs, Balfour Beatty. The work 


‘is being carried out in association with Mr. D. C. M. 


Brooks, of Cairo, and involves the transport of material 
over an arid country for a distance of 18 miles on a 
2-ft. 6-in. gauge line. The line terminates at the river, 
where material is loaded into barges for transport to 
the site of the works. The district is generally arid, 
and subject to a shade temperature rising upon occasion 
to 120 deg. to 130 deg. F., in addition to which dust is 
prevalent. For this section of the work six locomotives 
were supplied of the 0-6-0 type, having McLaren three- 
cylinder engines of 56/62 h.p., jack shaft and rod drive 
being fitted. As work has to proceed day and night, each 
locomotive has electric lighting for illuminating the 
track, All the locomotives are fitted with the Hunslet 
patent clutch, gearbox and gear operation. Further 
locomotives were supplied for the work of distributing 
the material upon the barrage works at Kut. The 
gauge of these locomotives is 3 ft. 33 in. (1 m.). Two 
classes of locomotives are used upon this work, both 
of the 0-4-0 type, with chain drives. The larger of 
these two classes has 37/41 h.p. two-cylinder McLaren 
engines and the smaller 20/22 h.p. two-cylinder Lister 
engines. The conditions of service are somewhat 
exacting owing to climatic and local conditions, but 
the results obtained are stated to have been eminently 
satisfactory. The original number of locomotives has 
since been increased by repeat orders for two 20/22 h.p., 
one 37/41 h.p.; and one 56/62 h.p. units, exactly similar 
to those originally supplied. The rolling stock employed 
upon both sections of the work was made by Messrs. 
Robert Hudson, Limited, Leeds, who are agents for 
Messrs. The Hunslet Engine Company, Limited. 











ENGINEERING TRAINING AND 
EDUCATION. 


National Certificates and Diplomas in Electrical 
Engineering.—The Institution of Electrical Engineers, 
in conjunction with the Board of Education, is pre- 
pared to approve schemes submitted by technical 
colleges and schools in England and Wales for the 
award of national certificates and diplomas in electrical 
engineering under approved conditions, Ordinary and 
higher certificates will be awarded in respect of part- 
time grouped courses, and ordinary and higher diplomas 
in respect of full-time grouped courses. Colleges and 
schools seeking the approval of schemes must submit 
these, in the first instance, to the Board of Education, 
Whitehall, London, 8.W-1, by whom all the necessary 
forms will be supplied. A pamphlet in whieh’ the 
arrangement and conditions for the award of these 
certificates and diplomas are set out in detail may be 
obtained from H.M. Stationery Office, Adastral 
House, Kingsway, London, W.C.2, price 2d, net. 

Andrew Carnegie Research Fund.—The Council of the 
Iron and Steel Institute, 28, Victoria-street, London, 
S.W.1, is prepared to make annually a limited number 
of grants from the research fund founded by the late 
Mr. Andrew Carnegie in aid of metallurgical research 
work: The object of the scheme is not to facilitate 
ordinary collegiate studies, but to enable students 
who have passed through a college curriculum, or have 
been trained in industrial establishments, to conduct 
researches on problems of practical and _ scientific 
importance relating to the metallurgy of iron and steel 
and allied subjects. Candidates, who must be under 
thirty-five years of age, must apply before September 30 





on a special form to be obtained from the secretary of 
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the Institute. The maximum grant in any one year | TENDERS. 
‘ . — ' j j 

will, as a rule, not exceed bool. The Council 4a ot We have received from the Department of Overseas 
at their discretion, award a further grant in aid o | Trade, 35, Old Queen-street, London, 8.W.1, particulars 
any particular research work which seems to them | of the undermentioned tenders, the closing dates of which 
sufficiently meritorious to justify further assistance. |are furnished. Details may be obtained on application 
|} to the Department at the above address, and quoting 
| the reference number given in each case, 


| Steam-Generating Plant for Bunnerong Power Station, 


-_ 7 ~ ~ Tr. 
THE IRON AND STEEL INSTITUTE; comprising four 350,000-lb. boiler units, complete with 
DUSSELDORF MEETING. superheaters, economisers, and air preheaters, and fired 
“ ; steel by pulverised fuel. The Sydney County Council, 
Tue annual autumn meeting of the Iron and Stee | George street, Sydney, Australia; November 2. (T. 
Institute is to be held this year in Déisseldorf from | 30,651 ) 
September 21 to 26. The programme of the proceed- Electric Portal Crane.—-Ministry of National Defence, 
ings, together with a list of the papers to be presented | santiago, Chile; September 25. (T.Y. 30,670.) 
and discussed, are given below. Pneumatic Moulding Presses for the manufacture of 
Monday, September 21, at 9.45 for 10 a.m., in the boiler grate bars. State Electricity Supply and Telephones 
Kisenhiittenhaus, 27, Ludwig-Knickmannstrasse, Wel- Administration, Montevideo, Uruguay; October 29. 
come by Generaldirektor Dr.-Ing., Dr.-Ing. E. h.| (T.Y. 30,673.) 
Friedrich Springorum, chairman of the Reception 
Committee, followed by the reading and discussion of 
four papers, namely, Technical Developments in | BOOKS RECEIVED. 
German Iron and Steel Production during the last | 4chema-Jahrbuch, 1935-1936. A Complete Survey of the 
Fifteen Years,’ by Dr. Friedrich Springorum; ** The Equipment, Machinery and Apparatus Exhibited at the 
; } quipn Machiner Ap} . 
Firing of Open-Hearth Furnaces in German Steel | AC HEMA VIII Chemical Engineering Show, Cologne, 
works,” by Mr. F, Wesemann; “ Investigations into 1934 Compiled by Dr. H. Brerscuneiper. Berlin : 
the Influence of Coke Quality on Blast-Furnace Opera- | ,, Verlag Chemie, G.m.b.H. . . 
no ; . . he Professional Engineer. By E. L. Brown. New 
tions,”’ by Messrs. W. J. Brooke, H. R. B. Walshaw, Y a - : “Rp >, oR 
2. on - ork: The Russell Sage Foundation. [Price 75 
and A, W. Lee; and “ The Determination of the | cents. } 
Gases in Steel by the Hot Extraction Method,” by | Air Ministry. Meteorological Office. The Observatories’ 
Mr. G. Thanheiser, Year Book, 1934. London: H.M. Stationery Office. 
4 fternoon Visit to the Kaiser-Wilhelm-Institut fiir | _. [Price 21, 2s. Od. net. | . = 
Eisenforsehung and drive to places of interest in | ‘ ommonwealth of Australia, Council for Scientific and 
| 

















D idorf Industrial Research. Bulletin No. 101. Radio Re- 
usseldort. search Board, Report No. 11. The Temperatures and 
Constituents of the Upper Atmosphere. By Drs. D. F. 
Martyn and 0. O. Putitey. East Melbourne : 
| for Scientific and Industrial Research. 
Petroleum Technology, 1935. London: The Institution 
of Petroleum Technologists. [Price 7s. 6d. net.] 
Maschinenfundamente und andere dynamische Bauauf- 
gaben. Part 1. Allgemeine Konstruktions- und Berech- 
nungs-grundlagen, ausftihrliche Behandlung der durch 
Stosswirkung beanspruchten Griindungen. By Pro- 
ressor E. Rausen. Berlin: V.D.1.-Verlag, G.m.b.H. 
[Price 9 marks.] 


Hvening.—Reception and banquet in the Tonhalle, 
8-03, Schadowstrasse, by invitation of the Reception 
Committee 

Tuesday, September 22, at 9 for 9.15 a.m. in the | 
Kisenhiittenhaus, joint meeting with the Verein | 
deutscher Eisenhiittenleute. Reading and discussion | 


Council 


of four papers, namely, “‘ The Practical Importance of 
the Damping Capacity of Metals, especially Steels,” 
by Mr. O. Féppl; “ Controlled Grain Size in Steel,”’ by 
ir. T. Swinde Mr. G. R. Bolsover ; “ Present-Day Y ae 
Dr, T. Swinden and Mr. G. R. Bolsover Present-Day 1.B.C. of Air Conditioning. A Simplified Technical 


. ‘ - , : ary : 
Problems of the _ Rolling Mill er by Mr. | Review of the Fundamentals of this Latest Branch of 
\. Noll; and lhe Roll Problem = Backed-| Pp Engineering, Including Servicing Data on Present-Day 
Mills for Cold Reduction,” by Messrs. G. A. V. Russell Units. By P. D. Harriean. New York: Gernsback 
nd S. 8. Smith Publications, Incorporated. London: Batwin Elec- 
Aft _— Visits to the F iry Exhibitior _trical Appliances, Limited. [Price 2%. 6d. net.| 
flernoon up 1 7 ' rae y sa rt i United States Bureau of Labor Statistics. Serial No. 
Diisseldorf; to the Deutsche Réhrenwerke, Werk - . - oe 
Ph: D sidorf. Lierenfeld the Gutehoff R. 391, Hourly and Weekly Harnings in Textile 
wenix, Usseldort- Lic oy nie ad; to re ruteho Dyeing and Finashing Cotton, Silk and Rayon, 1933 
nungshiitte, Diisseldorf-Grafenberg ; to the Mannes- and 1934. Washington: Superintendent of Doeu- 
mannréhren-Werke and the Maschinenfabrik Sack, 
Disseldorf-Rath ; and to Messrs. Schiess-Defries A.-G., | 
Diisseldorf, 


iment: 








; ’ | Keeums Hypro-E.ecrric Power Sration, Larvra 
W ednesday, Seple mber 23, morning visits to the works | 4 jarge new power station is to be construeted at Kegums, 
of Messrs, August-Thyssen-Hitte, Duisburg-Hamborn ; | on the Diina River, Latvia. Its initial capacity will be 
Messrs. Fried Krupp A.-G., Rheinhausen ; Messrs. | 35,000 kW and this will eventually be inereased to 
Demag, Duisburg; Messrs. Deutsche Edelstahlwerke, | 70,000 kW. A dam will be built across the river and 
A.-G., Krefeld: and the Works Exhibition of the | the equipment will be installed by the Swedish firms, 
Gutehoffnungshiitte, Oberhausen. Afternoon visits io] ee A.S.E.A. and Messrs. Karkstads om 
Messrs, Mannesmannréhren- Werke, Huckingen; Gute- ce lle ry ere po yy 
h-ffnungshiitte, Oberhausen ; and Messrs. Demag, Duis- | tractors for the building work, Messrs. Svenska Entre- 
burg. prenad Aktiebolaget. We understand that work on the 
Thursday, September 24, morning visits to the works | new plant will begin almost immediately, and it is 
of Messrs, Bochamer Verein fir Gussstahlfabrikation, | "ticipated that the station will be put into service in 
Bochum ; Messrs, Hoesch-Kéln Nenessen A.-G., Dort- | the course of 1939. 
mund; and Messrs. Werk Thyssen der Deutschen rr , 
Réhrenwerke, Milheim. Afternoon visits to the works Suet Stee. ix Burning Constavction.—The 
of Messrs, Deutache Eisenwerke A.-G., Malheim-Ruhr : | British Steelwork Association, Artillery House, Artillery- 
Messrs. Braunkohlenbergwerk “ Fortuna,” and Messrs. rah ae - > eae ee pp Ss _ igen f os 
Demag, Werk Benrath, and tour through Cologne she ST aati, Weeiiineral? Stan dieae entihe axecinantiel = 
, sheet steel in building. This deals with steel window 
Friday, September 25, morning visits to the works of | sub-frames, door frames, pressed-steel floors, steel stairs, 
Messrs, Gussstahl“‘abrik Fried. Krupp, A.-G., Essen, the | Stee! skirtings, and other fittings. The illustrations, 
Essen-Borbech Works and the Werk Dortmund and | ¥® ®Te '™formed, are taken from a demonstration flat 
Werk Harde of Messrs whieh has been erected in the basement of Thames 
b hei D ' House, Westminster. This flat has been specially built 
verein, Vortmun by Messrs. Imperial Chemical Industries, Limited, in 
Saturday, September 26, whole day excursion to | collaboration with other manufacturers, according to the 
Riidesheim, and thence by Rhine steamer to Coblenz., | designs for tenements advocated by the Council for 
Return to Dusseldorf by train from Coblenz. Departure Research on Housing Construction. The flat may be 
fur England on Sunday morning, September 27. j inspected by persons interested in this type of construc- 
tion on application to the British Steelwork Association 
| at the address given above. 


Dortmund-Hoerder Hiitten 








CoasvaL Trarric anv Brerish Surps.-—Admiral the | 
Earl of Cork and Orrery, G.C.V.O., K.C.B., the new | Concrete «x AERODROME ConsTRUCTION.—The 
president of the Coastal Trade Development Council, | Cement and Concrete Association, 52, Grosvenor-gardens, 
23, Bream's Buildings, Chancery-lane, ndon, E.C.4, London, 8.W.1, has recently issued a well-written and 
speaking recently at a meeting at the House of Commons, | illustrated brochure entitled Concrete in Aerodrome 
stated that many local authorities throughout the country | Construction. This presents in « concise and interesting 
had been asked by the Council to insert in their forms | manner the problems confronting those responsible for 
of tender a clause insisting that when materials for their| the design and lay-out of serodrome undertakings. 
use were carried coastwise they should be conveyed in| Among other questions, comments are made on site 
British ships, He added that a large number of local | selection, the wisdom of acquiring ample land at an 
authorities had made this stipulation and it was to be | early date, the preparation of the landing area, drainage, 
hoped that the time was not far distant when it would be | aerodrome marki fencing, aprons, runways, roads 
the settled policy of Government departments, local | and car parks, and buildings. ® question of under- 
suthorities, and public-utility companies to give this | ground bomb-proof hangars is raised, and illustrations 
voluntary preference to British ships and Britich sailors. | included in the brochure suggest alternative solutions to 





lt was recognised that there were difficulties in the| the problem. The work contains many practical sugges- 
way of controlling chartering by outside contractors, | tions for the design and construction of those features of 
but, in many cases, these could be overcome by a suitable | a modern aerodrome which ex 
stipulation in the form of tender, 


rience hag shown might 
| with advantage be carried out in cement concrete. 
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PERSONAL. 


Messrs. Tue Bryan Donkin Company, Limirep, 
Chesterfield, have now completed arrangements with the 
Rateau Company of Paris, and have obtained from 
them the sole and exclusive licence to manufacture and 
sell Rateau specialities in Great Britain and the British 
Empire. Messrs. The Bryan Donkin Company have 
also taken over their London office staff, and all com 
munications should in future be addressed to Chesterfield, 








CONTRACTS. 


Tue Lonpon anp Norra Eastern Rarwway Com 
PANY has placed orders for 3,400 pairs of wagon wheels 
and axles. Messrs. Taylor Brothers and Company, 
Limited, Manchester, will supply 1,700 pairs, Messrs. Owen 
and Dyson, Limited, Reshecioten, 900 pairs, and Messrs 
Baker and Bessemer, Limited, Rotherham, 800 pairs 
The company has also placed large orders for road 
vehicles, including 12 Morris Commercial 1-ton chassis 
with Messrs. Stewart and Ardern, Limited, 371, Euston 
road, London, N.W.1, 24 three-ton and 6 six-ton Scammell 
tractors with Messrs. Scammell Lorries, Limited, 52-54, 
High Holborn, London, W.C.1, and 106 low-loading and 
standard-loading trailers of various types with Messrs 
Cranes (Dereham), Limited, Dereham. 

Dr. H. Logrrier, of 66, Victoria Street, London 
8.W.1, informs us that the Trebovice power station, 
Czechoslovakia, will be enlarged by the addition of « 
further pulverised-fuel fired Loeffler boiler unit. This 
boiler will be furnished with two evaporator drums of 
Loeffler design, and will have a normal output of 140,00 
Ib., a maximum output of 165,000 lb., a temporary peak 
output of 175,000 tb. a steam pressure of 1,900 Ib 
and superheat temperature of 935 deg. F. The feed 
water will be heated to 375 deg. F., and the air pre- 
heated to 500 deg. F., and the waste gases to 356 deg. F 

Messrs. Str W. G. ARMSTRONG, WHITWORTH AND 
Company (ENGINEERS), LimtrED, Newcastle-upon-Tyne, 
have received an order from the San Paulo (Brazilian) 
Railway Company, Limited, for two 600-b.h.p. Diesel 
electric trains, each comprising a power unit and three 
passenger coaches. The trains are somewhat similar to the 
450-b.h.p. “ Cometa,” which was deseribed and illustrated 
in ENGINEERING, vol. cxxxviii, page 672 (1934), but 
instead of articulated bogies the new train will compris 
close-coupled independent units, and it will, moreover, 
be streamlined. ea ate Ba of the Diesel engine 
will be incorporated, the same 450-b.h.p. Armstrong 
Sulzer engine being used, but with its power increased by 
means of a Biichi exhaust pressure charger to 600 b.h.p 
The passenger coaches will be constructed by Messrs 
The Birmingham Railway Carriage and Wagon Company, 
Limited. 








LAUNCHES AND TRIAL TRIPS. 


* Lairnpswoop.”—Twin-screw cattle and cargo 
motorship for the Glasgow, Belfast and Londonderry 
service ; two-cycle, single-acting, airless-injection, five- 
cylinder Harland-B. & W. Diesel engines. Handed 
over after trial trip, August 15. Main dimensions, 
238 ft. by 37 ft. by 31 ft. Built and engined by Messrs. 
Harland and Wolff, Limited, Belfast, for Messrs. Burns 
and Laird Lines, Limited, Glasgow. 

* Brrrish ConFIDENCE.’’—Single-screw oil-tank motor- 
ship; four-cylinder Doxford opposed-piston Diesel 
engine supplied by Messrs. W. Doxford and Sons 
Limited, Pallion Yard, Sunderland. Launch, August I5 
Main dimensions, 464 ft. 2 in. (length between perpendi 
culars) by 61 ft. 9 in., by 34 ft. lin. Built by Messrs 
Cammell Laird and Company, Limited, Birkenhead, to 
the order of Messrs. The British Tanker Company. 
Limited, the shipping subsidiary of Messrs, Anglo- 
Iranian Oil Company, Limited, London. 

* Brrrish ENpuRANCE.”’—Single-screw oil-tank motor- 
ship ; four-cylinder Doxford opposed-piston Diesel engine. 
Launch, August 19. Main dimensions, 481 ft. (length 
overall) by 61 ft. 9 in. by 34 ft. Built by Messrs. Swan. 
Hunter, and Wigham Richardson Limited, Newcastl 
upon-Tyne, for Messrs. The British Tanker Company, 
Limited, the shipping subsidiary of Messrs. Anglo- 
Iranian Oil Company, Limited, London. 








Unrrep Srarges Highway Researcu Boarp.—The 
16th annual meeting of the Highway Research Board o! 
the United States National Research Council will b 
held at Washington from November 18 to 20. Further 
data regarding the meeting will be announced in du 
course by the director of the Board, 2101, Constitution 
avenue, Washington, U.S.A. 


Export Crepits GUARANTEE DEPARTMENT.—In (cto- 
ber, 1935, the Export Credits Guarantee Department, 
9, Clements-lane, Lombard-street, London, E.C.4, 
began the issue of guarantees to minimise the risk of 
loss occurring through delay in the remittance of sterling 
from countries overseas. A booklet was issued to describ 
the guarantee and outline the conditions upon which 't 
could be obtained. The original edition is exhausted and 
the need for a new one has been made the occasion for 
an alteration in format and certain revisions in the text 
The little work is called Avoiding Frozen Debts, and, in & 
foreword, Captain Euan Wallace, M.C., M.P., the Minister 
in charge of the De ment, commends to all exporters 
the assistance which H.M. Government is prepared to 
offer in mitigation of one of the pernicious legacies 0! the 
depression, viz., the frozen debt. 
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FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


NOTES 


Iron and Steel.—A seasonal decline in business is re- 
ported in several directions. This is due largely to holidays 
and stock-taking operations. The general position, how- 
ever, Shows little material change, activity having been 
well-maintained. Steel-melting departments are busy. 
Output is estimated at 120,000 tons per month, as 
compared with 130,000 tons, the monthly average for 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade. 
again pursued a quiet course last week. The threat of 
a miners’ strike in September had little effect on the 
market, and it was generally felt that a satisfactory 
settlement would be arrived at before a stoppage oceurred. 
The inland trade displayed a slightly better tendency, 
but customers in most of the leading overseas markets 


a 


cont to show only a very poor interest and the 





this year. This decline is not likely to be per ; 
Latest indications are that September and October will 
show a rise. The majority of producers are operating 
their usual number of furnaces, though plant is not 
taxed to the limit, as it was two or three months ago. 
There is not such a large demand for pig-iron, while 
consumption of hematites does not reach the substantial 
evel of the pre-holiday period. An active market prevails 
for basic billets, sales of acid steel being well up to the 
supplies available. Sheet makers are not so busy, but 
the call for plates, sections, angles, and wire rods is 
steadily gaining strength, Sheffield is doing a better trade 
in cold-rolled strip. Structural steel requirements are 
on the increase. Buying in serap having eased slightly, 
a bigger tonnage is available for distribution. No material 
change has taken place in the heavy machinery and 
engineering branches. Orders for railway rolling-stock 
are coming forward in sufficient volume to replace expir- 
ing contracts. Inland requirements are substantial, 
though the long-awaited revival in export business shows 
little sign of developing. A few contracts have found 
their way to this locality from India and South Africa, 
but the volume of business being done with those markets 
isa bagatelle as compared with that of ten years ago. 
Improvement has grown in the production of shipbuilding 
steel, forgings and castings, In addition, there is a 
better demand for turbine parts, and stainless deck 
fittings. Armament departments are busy. In other lines 
of manufacture a satisfactory state of affairs exists. The 
season in agricultural machinery and parts has exceeded 
expectations. A good trade is being done in threshing 
machinery and harvesting implements. Works produc- 
ing all types-of special steels are operating at high pres- 
sure, and outputs reach record dimensions. There is a 
brisk demand for automobile steel. Makers of gear boxes 
ind cluteh plates have put on extra shifts in an effort 
to keep pace with requirements. One concern specialis- 
ing in the manufacture of steel wheelbarrows has doubled 
ts capacity. The tool trades are responsible for increased 
uitputs. Engineers’ tools are exceptionally good 
solling These include twist drills, lathe tools, 
tools and knives, hacksaws and blades, and 
fine-measuring implements. 


lines. 
machine 


South Yorkshire Coal Trade.—Export business in most | 


classes of coal continues to hang fire. Orders are scarce, 
while inquiries do not indicate much betterment in the 
immediate future. On inland account the position has 
improved. Industrial fuel is in ready demand. [ron 
and steel works are taking their usual quotas. The call 
for steams is stronger, and only a small tonnage is finding 
its way to the open market. Owing to the brisk business 
being done in coke, most classes of smalls are in short 
supply. The housecoal market shows 
Foundry and furnace coke are active, while gas coke 
continues firm. Quotations are: Best branch hand- 
picked, 26s. to 29s. ; Derbyshire best house, 22s. to 23s. ; 
Derbyshire best brights, 19s. 6d. to 2ls.; best screened 
nuts, 19s. to 20s.; small screened nuts, 18s. to 18s. 6d. ; 
Yorkshire hards, 19s. 6d. to 20s. ; and Derbyshire hards, 
198s. 6d. to 20s. , 








Yourn Lasour Conpirrions.—A small committee 
of investigation into conditions of life and labour of the 
youth of this country has been recently formed under 
the chairmanship of the Rev. John Durham, and is now 
making an appeal for reliable data to assist it in its work. 
rhe subjects at present under consideration are hours 
of labour, blind-alley employment, wages, unemploy- 
ment benefit, transference, health, accidents, juvenile 
delinquency, &c., and at a later stage the committee 
hopes to draft proposals with a view to new legislation 
on youth labour conditions and to submit them to all 
organisations and individuals interested. In the mean- 
time, information bearing on the subjects, books, manu- 
scripts, notes and so forth, would be appreciated, and 
may be sent to the Honorary Secretary, Mr. Gordon Esher, 
35, Lancaster-avenue, London, 8.E.27. 

Royat Arr Force REsERVE oF PrLots.—-In order to 
increase the present reserve of fully-trained pilots to meet 
the requirements of the expanded Royal Air Force, a 
special category of a limited number of reserve pilots 
will be established in the near future. These reserve pilots, 
on entry, will pass through the same full course of train- 
ing as that attended by pilots of the regular Royal Air 
Force, lasting approximately twelve months. On pro- 
ceeding to the R.A.F. Depot when the civil school train- 
ing is complete, reserve pilots will be appointed to the 
acting rank of pilot officer (on probation) and will be 
eligible for confirmation in rank after twelve months’ 
service. On completion of their period of training, 
reserve pilots will revert to civil life to complete a five 
years’ reserve service. The scheme is designed to a 
to young men who can spare the twelve months required 
for training before embarking upon a career, and who are 
able to make satisfactory arrangements regarding their 
re-employment in civil life after completion of the course 
of training. Candidates must be between their eigh- | 
teenth and twenty-fifth birthdays. The first course | 
under this scheme will commence early in October next, | 
and intending candidates are requested to apply imme- | 
tiately to the Secretary, Air Ministry (S.7.e. Keserve), | 
Kingsway, London, W.C.2, for particulars. | 











improvement. | 


amount of business affected was again small, Collieries 
were again depending upon their contract commitments 
to absorb their reduced outputs, but ample supplies of 
most grades were still available at dull prices. 
News was received during the week that the Sudan 
Railways had placed an order with South African pro- 
ducers for 90,000 tons of steam coal at a price of 10s. 
to 10s. 6d. per ton below the lowest Welsh offer. The 
Dutch Navy were in the market for a small quantity 
of large coals for early delivery, but apart from this 
business on contract account remained slow. The 
Spanish Government purchased 10,000 tons of coal for 
prompt payment and requisitioned two ish ships, 
which had been idle for some months at British ports, 
to carry the cargoes. It was understood that the coal 
was for the Bilbao electricity works. Otherwise, however, 
trade with Spain remained completely in abeyance, but 
shipments to Egypt proceeded on a fair scale, and some 
of the loss recorded in the first half of this year has 
been recovered. The demand for large coals was again 
poor and collieries were hampered by the slow movement 
of their heavy stocks, which were still offering at easy 
prices. Cobbles received only a small attention and 
were weak, while bituminous nuts remained easy. 
Shippers continued to e ience difficulty in arranging 
stems for early shipment for the washed small and sized 
grades, and recent strong prices were fully upheld. Dry 
peas and beans were c firm, while 
ordinary smalls and continued to move off 
satisfactorily and were steady. Cokes were again active 
and buoyant, while t fuel was limited and firm. 
Pitwood was slow unaltered. 

Iron and Steel Trade.—The iron and steel and allied 
industries of South Wales and Monmouthshire again 
displayed good activity last week. Production at the 
works was maintained and a steady demand was circu- 
lating in most sections. 











NOTES FROM THE NORTH. 
] 
GuLascow, Wednesday. 
Scottish Steel Trade.—Activity is still general in the 
| Scottish steel trade and specifications for all classes of 
|}material are coming in with great regularity. The 
|demand from the home market is so pressing that the 
| quietness in export lots is not so much felt at the moment 
|as it would otherwise be. Nevertheless, producers are 
very keen on any overseas inquiries which come along 
because of the fact that before long, with the increase 
of plant foreshadowed, a much larger output will be 
available for disposal. Orders placed by shipbuilders 
|amount to a very large tonnage and the demands of 
| structural engineers are also very heavy. while there is 
quite a fair amount of steel material being asked for by 
various other consumers. The actual position at the 
moment is that the all-round pressure is such that plant 
is being kept running to capacity. The black-steel sheet 
makers are very busy on home orders principally, and 
have quite a large tonnage booked, but there is not 
so much business passing in export lots. Galvanised 
sheets are somewhat dull, but makers are very hopeful. 
Prices are firm and are as follows :—Boiler plates, 
9l. 17s. 6d. per ton; ship plates, 9l. Ts. 6d. per ton ; 
sections, 91. per ton; medium plates, 91, 15s. per ton ; 
black-steel sheets, No. 24 gauge, in minimum 4-ton lots, 
121. per ton; and galvanised corrugated sheets, No. 24 
gauge, in minimum 4-ton lots, 14l. per ton, all delivered 
at Glasgow stations. 
| Malleable-Iron Trade.—In the malleable-iron trade 
of the West of Scotland the amount of work on hand, 
while not excessive, is fairly satisfactory. The re-rollers 
of steel bars are experiencing quite a good run at present 
and have to keep pressing steel makers for supplies of 
raw material. An advance in prices has been found 
necessary by the British Wrought Iron Association, and 
an increase of 7s. 6d. per ton was declared as from last 
Friday, August 14. The basis price for Crown bars has 
now been fixed at 101. 10s. per ton for delivery in Scotland. 

Scottish Pig-Iron Trade.—There has been practically 
no change in the state of the Scottish pig-iron trade over 
the week, and the output is going steadily into consump- 
tion. Buyers keep pressing for deliveries, and this 
condition is very likely to continue, as the improvement 
in general industry is very marked. Prices are firm and 
the following are the current market quotations :— 
Hematite, 85s. 6d. per ton, and basic iron, 75s. per ton, 
both delivered at the steel works; and foundry iron, 
No. 1, 8ls. 6d. per ton, and No. 3, 79s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
ig-iron from Glasgow Harbour for the week ending 
ast Saturday, August 15, only amounted to 87 tons. 
Of that total, 61 tons went overseas and 26 tons coast- 
wise. During the corresponding week of last year, the 
figures were 293 tons overseas and 24 tons coastwise, 
making a total shipment of 317 tons. 











REGISTRATION OF MoroR CycLes IN SOuTH AFRIca. 
Statistics show that of the 205 motor cycles registered in 
the South African Union during May, 188 were of United 
Kingdom origin. 


-The Welsh steam coal trade 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business has been virtually 
suspended this week for the annual Race holidays, but 
a firm steady feeling continues to pervade the Cleveland 
pig-iron trade. There are next to no stocks of iron, 
but production provides sufficient tonnage for needs of 
home consumers, and for the slow but steady reduction 
of arrears of delivery under old contracts. Merchants 
have recently had larger parcels placed at their disposal 
for distribution among home users than for a consi- 
derable time, and hope to handle increasing quantities 
over the fall of the year, but prospect of larger supplies 
for shipment to foreign destinations are not bright. Buyers 
would readily place orders for early or forward delivery 
at recognised market values, which are governed by No. 3 
description of iron at 75s. delivered here and to Falkirk, 
77s. delivered to North-East Coast districts, and 78s. 
to Glasgow. 

Hematite.—Little new is ascertainable concerning the 
East Coast hematite department. Makers are meeting 
essential needs of home consumers with gratifying 
regularity and have booked orders for distribution over 
wide areas consequent upon other hematite-producing 
districts being less favourably placed than Tees-side is 
for maintenance of output. Firms here have substantial 
supplies of foreign ore and continue to receive imports 
steadily. Merchants find less difficulty in securing 
command of tonnage for home purposes, but obstacles 
to release of iron for export to the Continent are almost 
as great as ever. Quotations keep at the equivalent of 
No. 1 grade of iron at 85s. 6d., delivered to Northumber- 
land, Durham and North Yorkshire, on the understanding 
that a rebate of 5s. is made to buyers who do not draw 
supplies from elsewhere. 

Foreign Ore.—In the foreign ore trade resumption of 
negotiations cannot be looked for until conditions change. 

Blast-Furnace Coke.—The heavy supply of Durham 
blast-furnace coke is well taken up, largely by makers’ 
own consuming plant; but sellers have substantial 
contracts to execute and are not keen to enter into further 
extensive commitments. Buyers are not keen to place 
orders just at present. Prices are based on good medium 
qualities at 24s. 6d. delivered to Tees-side works. 

Manufactured Iron and Steel.—The large aggregate 
tonnage output of semi-finished and finished iron and 
steel does not fully satisfy customers’ requirements. 
Manufacturers have little or no material to sell for deli- 
very this year, and have sold much of their production 
of many commodities for supply over the spring of 1937. 
Semi-finished steel makers are running plant at high 
pressure in endeavours to meet needs of re-rollers, and 
producers of finished steel are kept busily employed 
by requirements of constructional undertakings, engi- 
neering shops, shipyards and branches turning out 
requisites for railway repairs. Quotations for home 
business stand: Common iron bars, 101. 10s.; best 
bars, 111. ; double best bars, 111. 10s. ; packing (parallel), 


9l. 7s.; packing (tapered), 101. 10s. ; steel billets (soft), 
6l. 2s. 6d.; steel billets (hard), 71. 7s. 6d.; steel bars, 
9l. 7s.; iron and steel rivets, 12/.; steel boiler plates, 


9l. 178. 6d.; steel ship plates, 91. 7s. 6d.; steel angles, 
91. ; steel joists, 91. 7s. 6d. ; heavy sections of steel rails, 
8l. 10s. for parcels of 500 tons and over, and 9. for 
smaller lots; and fish plates, 12/. 10s. Black sheets 
(No. 24 gauge) are 121. for delivery to home customers, 
and 101. f.o.b. for shipment abroad; and galvanised 
corrugated sheets (No. 24 gauge) are 14/1. for delivery to 
home customers and 111, 15s. f.0.b. for shipment overseas. 

Scrap.—-lron and steel scrap is abundant. Consumers 
have large stocks and are heavily bought. Light cast- 
iron is quoted 55s. ; heavy cast-iron, 62s. 6d. ; machinery 
metal, 65s. ; and heavy steel, 57s. 6d. 








Tue Karacui Atr-Port.—Work is proceeding rapidly 
in connection with developments and improvements 
which are in progress at the Karachi air-port. A large 
new hangar is practically completed, and work on the 
new electrical apparatus, necessary for the night-lighting 
scheme, is being pushed forward. Equipment for the 
boundary lights is in position, while important work is 
now in hand in connection with the provision of new 











roads and improved drainage. The latter, we under- 
stand, will be capable of dealing with any emergency in 
the way of excessive rainfall. It is stated in a recent 
bulletin issued by Messrs. Imperial Airways, Limited, 
Airways House, Charles-street, London, 8.W.1, that 
when the present schemes are completed, the new air- 
port, with its landing area, roads, and buildings, will 
extend over an area of approximately four square miles. 


Kineston By-Pass Reconstroction.—The Kingston 
by-pass, completed in 1927 as part of the London- 
Portsmouth Road, and 9} miles long, is proving, from the 
increasing number of accidents upon it, inadequate for 
the traffic it is called upon to bear. Mr. Hore-Belisha, 
Minister of Transport, has therefore approved in principle 
a general scheme of improvement. This consists of 
the substitution of two 20-ft. carriageways, separated 
by a central reserve, two 6-ft. cycle tracks, and two 6-ft. 
footpaths for the existing 30-ft. carriageway and the 
single footpath which exists in part alongside it. The 
scheme embraces the whole length of the by-pass, except 
that the cycle tracks may be omitted where service roads 
exist, and a grant from the Road Fund has been authorised 
towards the estimated cost of 36,6721. Some small 
portions have already been commenced under a grant 
authorised last year. Vehicle-actuated and pedestrian- 
operated signals are to be installed at certain crossings. 
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FROTH-FLOTATION AIR FILTER. 
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FROTH-FLOTATION AIR FILTER. 
Tue principle of froth flotation, which has been so 
widely applied in industrial processes of recent years, 
has been adapted to the cleansing of air, in the filtering 





Fig. 3. 








































apparatus illustrated in Figs. | to 4 annexed. Filters | a — 
of this type are produced by Messrs. C, O. Bartlett and Fig. 4. Oil | 
Snow Company, 6200 Harvard Avenue, Cleveland, : Reservoir } Air 
Ohio, and have the advantages of automatic action | 7 | 


simplicity, and absence of moving parts. | 

The principle will be clear from Fig. 4, which, 
however, is only diagrammatic and does not include 
two parts usually fitted, referred to later The 
filter consists of a chamber divided horizontally by | 
a deck or partition pierced with 6-in. holes, each | 
surrounded by an upstanding flange. Over each of 
these flanged holes is placed a bell, or bubble cap, 
in. square, and with the lower edge serrated as shown 
in Fig. 1 At a little distance again above these caps, 
and arranged at right angles, are impinger plates, 
supported on angles. These are shown in Figs. | and 2, 
the latter indicating that these plates overlap the 
bubble caps all round. Water is maintained to a 
depth of 2 in. on the bubble-cap deck, as shown in 
Fig. 1, with a small quantity of oil on the surface. 
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The air to be cleaned is admitted to the bottom part (csee.8) To Seep ping ened 
of the chamber, as indicated in Fig. 4, and passes up ‘ —-*, Settling Tank 
into the bells, issuing under the serrated edges in 
finely divided streams which rise through the water culated, about 2 gallons per minute per 1,000 cubic feet ELECTRICAL INDUSTRIES BENEVOLENT ASSOCIATION 


ind oil. Continuing upwards, it strikes the impinger | of air are required, and the necessary pump. Ordinary | A list of members, associate members and subscribers ot 
plates by which it is freed of entrained moisture, and | mains pressure usually suffices for the spray. Using | *#e Electrical Industries Benevoleut Association has 
is drawn off by the motor-driven induction fan, shown | an oilof a free frothing type and costing, in the United me heen issued at the offices of the Association, 

2 2 a . le eo oat : , Southampton-street, London, W.C.1. The Association 
on the right of #ig. 4. The impinger plates are not | States, 42} cents per gallon, the oil works out at about [grants pensions and dispenses temporary relief to 
shown in Fig. 4, while in the lower part of the chamber, | 14 cents per 1,000 cubic feet of air for an eight-hour | deserving and necessitous men and women (except 
tlso not shown in this diagram, there is frequently | day. manual workers), who are, or have been, engaged in 
arranged a water spray to arrest the heaviest particles The capacity of these filters depends on the number | any branch of the electrical industry in the United 
When hot gases are being freed from dust, these | of bubble caps fitted. No change of construction is | Kingdom as employers, managers, teachers, or on th 
sprays seem to cool them, so that they pass through | required for either heavily or lightly laden air; all | ©™sineering, designing, drawing, sales or office staff, o! 
the bubble caps at below the boiling point of water that is necessary is to employ rather more water, 


in any other similar capacities, or to their dependents 
: : : : The Assoc ‘ yer rst 
After the passing through the bubble caps, the heavy | when much dust is present. It is stated that in dealing > Damien Tan Cylon over SAAN. among 
dust still entrained in the air is arrested by the water, 


A ae nearly 400 persons. An appeal for increased funds 's 
with foundry dust, a recovery of 99 per cent. or better being made, and all communications should be sent to the 
while the lighter is picked up by the oil froth resulting | 
from the passage of the air through the water and oil. | which passed through a 200-mesh screen (75 per cent. — 





can be guaranteed. Tests on dust, 25 per cent. of | offices of the Association at the address given above. 
2 


In this passage the two liquids are subjected to a/| ranging from 2 microns to 10 microns in size) have CoMPLETION oF New RAILWAY IN CZECHOSLOVAKIA 

considerable amount ef agitation and the froth so | shown an efficiency of not less than 99-8 per cent. ;| An important new railway line has recently been opened 
formed is extremely effective as a dust collector, 90 | and the dust at the outlet has been found to show a | to traffic in Slovakia. This is the last section of the line 
per cent. of the dust collected at this stage being| content of from 0-007 grain to 0-016 grain per between Cervena Skala and Margecany, which is some 
2 microns (2/25,000 in.) and under in size. cubic foot. 58 miles in length and has taken five years to construct 


oe a 2 " , . : 3 : at a cost of 256 million crowns. It completes a second 
Water is constantly supplied to the machine in small| The standard sizes of the filters range from 4,000 | .W: +o-east line of communication in Slovakia, and is 
quantities and oil is also supplied drop by drop through | cub. ft. to 35,000 cub. ft. of air per minute, above which | shorter, by 100 km., than the more northerly Bohumin- 
a sight-feed lubricator fitting. Consequently a small | multiples of the standard sizes would be employed. | Kosice line. The new railway is linked up with the 
quantity of froth is constantly passing over the over- | The units can be arranged to fit into available spaces, | Prague and Bratislava main lines at Zvolen, via Bansks 
flow weir carrying away the arrested dust in the form | and Fig. 3 shows two suspended from steelwork on | Bystrica, and in addition to providing a new route 0! 
of sludge. This is turned into the bottom part of the| the upper part of a building out of the way. From | gteat economic importance opens up a number of tourist 
chamber, where the liquid is disposed of by a drain | our description it will be obvious that the construction saee ¢ — line — oe —— oe San 
fitted with a trap, and the sediment is drawn off to a| of the filters is extremely simple; with the exception | ~’ ee EROS 6, See, Ce: Oe) ee ee 
: : ar . past the ice caves of Dobsina and into the area known 
settling basinordump. The actual method of disposal | of the fan there are no moving parts, and maintenance | 4, the Slovak “‘ Paradise,” famous for its scenery. Nine 
depends upon local conditions, the water being wasted | is consequently low. There is no fire hazard and the |tunnels and numeroua viaducts were involved in its 
or re-circulated according to circumstances. If re-cir- | attendance required is a minimum. construction. 
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‘DEPOSITS IN. ‘STEAM TURBINES. 


WHILE the accumulation of deposits on turbine 
blades has been familiar since the turbine found its 
place as a prime mover, it has been looked upon 
generally as a source of annoyance or inconvenience, 
and only in exceptional cases has the accumulation 
become sufficiently heavy to cause real concern for 
the actual safety of the machine. That efficiency 
and load-carrying capacity was progressively and 


= | adversely affected by deposits as they accumulated 
|on the blading was realised, but in the main, and 
| with machines designed for what are now considered 


relatively low steam pressures, these effects were 
'tolerable over periods of reasonable length, say 
| between annual overhauls. With the advent of 
steam pressures of 1,000 pounds per square inch 
and over, however, the formation of deposits on the 
| blades in the high-pressure cylinder has become a 
|matter of primary importance, and has had the 


effect of focusing general attention on the causes 
and prevention of blade fouling. 


The rapidity with which deposits are formed and 


the probability of carrying them over to the turbine 
undoubtedly increases with steam pressure, though 
cases of appreciable loss in output have been reported 
in this country at pressures as low as 350 lb. per 
square inch. In the high-pressure stages of turbines 
operating at pressures of, and in excess of, 1,000 Ib. 


per square inch, the dimensions of the steam passages 


are such that the presence of even small amounts of 
| deposit is sufficient seriously to impair the capacity 
of the machine, and, moreover, of even greater 
potential consequence, the deposit may result in the 
| imposition of unbalanced loads considerably beyond 
Cangallo, | those anticipated by the designers. 


In 1929, the National Electric Light Association 
States published two reports, one 























































































These summarised the responses to a questionnaire, 
with regard to operating experience with high- 
pressure plant and the troubles arising from the 
deposition of solid matter on turbine blading. In 
common with experience in this country, the replies 
showed that deposits were formed irrespective of 
operating pressures ; troubles from this cause were, 
in fact, reported from stations operating at pressures 
ranging from 200 lb. to 1,200 lb. per square inch. 
One station reported a loss of 15 per cent. in load- 
carrying capacity in 26 months on a 3,150-kW, 
1,200 lb. per square inch machine, the increase of 
pressure in the first stage being 70 lb. per square 
inch over this period. At another station, the 
capacity of a machine dropped from 44,000 kW 
to 37,000 kW in 45 days, the high-pressure cylinder 
exhaust pressure dropping from 105 lb. per square 
inch to 85 lb. per square inch. No satisfactory 
correlation was possible from the data forthcoming, 
between the occurrence and extent of deposit and 
any particular system of boiler feed-water treat- 
ment or any particular chemical or salt present 
in the boiler water, though it appeared to indicate, 
in line with English experience, that deposition on 
the blades increased with increasing boiler water 
concentrations and boiler outputs. 

The interest aroused in the question in the 
United States has now culminated in the publication 
by the Engineering Experiment Station, University 
of Illinois, of a Bulletin (No. 282, The Cause and 
Prevention of Steam Turbine Blade Deposits) dealing 
with work carried out under the direction of Prof. 
G. Straub, whose name is familiar in connection 
with the phenomenon of caustic embrittlement. 
This investigation comprised an analysis of data 
from 26 generating stations and laboratory experi- 
mental work in which steam contaminated with 
controlled amounts of various salts was directed 
from a nozzle on to a fixed blade and the formation 
or non-formation of deposits noted and measured. 
The outstanding concluSion reached was that 
for a deposit to form there must be present in 
the steam some material which remains in a plastic 
or pasty condition even at the temperature obtaining 
in the high-pressure or superheat stages of a turbine. 

Even when operated according to the best modern 
practice, water in a boiler will contain more or less 
solid material in solution and/or suspension, i.e., 
alkalinity as caustic soda (or sodium carbonate 
which is largely converted to caustic soda under 
boiler conditions of temperature), sodium sulphate 
and perhaps also, trisodium phosphate introduced as 
conditioning agents against embrittlement, scale- 
formation and corrosion. In addition, traces of 
other salts, such as sodium chloride, may be present 
adventitiously. The wetness in the steam as 
generated will contain its due proportion of these 
solid matters, but when superheated and free from 
water, they will mostly be completely dehydrated, 
to pass forward as a fine dry dust. Prof. Straub 
concludes that solids in this form will not adhere to 
turbine blades, an adhesive being essential if a 
deposit is to be built up. 

Of the solid matters normally present in boiler 
waters, caustic soda will remain sticky and plastic 
at superheat temperatures and Straub places the 
entire responsibility for the formation of turbine 
blade deposits on the presence of this substance in 
the steam. The field data examined by him, 
the course followed in his experimental work and the 
results accruing from it appear to justify his 
conclusion, For example, the analyses of deposits 
from stations experiencing trouble showed caustic 
soda contents of from approximately 8 per cent. to 
70 per cent. In his experimental work, he certainly 
was able to produce deposits with steam contami- 
nated with sodium silicate and also with sodium phos- 
phate, but again attributes their formation to the fact 
that both these salts may give rise to caustic soda. 
Prof. Straub’s conclusions are interesting and 
appear reasonable, but it is possible that they do not 
complete the story. That caustic soda will remain 
sticky and retain adhesive properties at the steam 
temperatures concerned will be admitted and that 
its presence will provide a binder for other solid 
matter also present is readily appreciated. There 
is undoubted evidence, however, at least in this 
country, that deposits may be formed even in the 
absence of caustic soda or at least where it is present 
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in so small an amount that it is hardly conceivable 
that it could serve effectively as a binder or cement. 
Experience shows that, here, these deposits do not 
normally contain caustic soda (or sodium carbonate 
to which caustic soda is quickly converted on 
exposure to the atmosphere) in quantities at all 
comparable with those recorded in the analysis of 
American deposits.* Exceptional cases have, of 
course, been known where, in mixed-pressure sets, 
the presence of oil in the steam exhausted from 
reciprocating plant has served as a binder and 
enabled deposits to build up on the blades of the 
turbine. 

In the matter of prevention, Prof. Straub puts 
forward several suggestions, most of which aim at 
converting the caustic soda in the steam to some 
other sodium compound which is non-sticky, or 80 
reducing the relative proportions of caustic soda to 
that of the dry salts also present that it is insufficient 
in quantity to serve as a binder. One suggestion is 
to introduce carbon-dioxide gas into the steam so as 
to convert the caustic soda to sodium carbonate. 
In the laboratory experiments this was found to be 
effective. It was also found possible to nullify the 
effect of caustic soda by introducing into the steam 
various organic materials such as chestnut extract, 
pyrogallol, sodium benzoate and sodium gallate, 
the mechanism in these cases being the hydrolysis or 
saponification of the organic matter by the caustic 
soda and the consequent exhaustion of the latter. 

A third procedure suggested as a result of 
laboratory work was the introduction into the boiler 
water of sodium sulphate in definite proportion to 
the caustic soda. When sodium sulphate was 
present in amount equal to not less than 4-4 times 
that of the caustic soda, it was found experimentally 
that the formation of deposit was almost inhibited, 
the suggested explanation being that the small 
particles of sticky caustic soda were so coated with 
dry sodium sulphate that adhesiveness 
destroyed. 

With regard to these proposals, the introduction 
of carbon dioxide into the steam or of organic matter 
into the boiler would hardly seem likely to appeal 
favourably to those responsible for the operation of 
boiler plant. The use of sodium sulphate, if reliably 
efficacious, would perhaps be regarded as feasible 
in view of the fact that in many cases it is already 
introduced into the boiler to inhibit embrittlement. 

As we have already suggested, however, it appears 
to be possible for deposits to form even in the 
absence of caustic soda, or at least when it is present 
in amounts relative to those of the non-sticky salts, 
much smaller than those indicated by Straub’s 
work and it would seem that other measures 
for dealing with the problem should be carefully 
considered, 

In the early days of the turbine, deposits were 
removed by opening up the machine and laboriously 
hand scraping the rotor, blade by blade—a most 
formidable task. More recently, some measure of 
success has been achieved by washing the turbine 
with wet steam. Where the composition of the 
deposit is such that a reasonable proportion of it is 
water-soluble, this method certainly suffices to 
remove the deposit and the removal can be effected 
without having to remove the covers from the 
machine. 
contain several instances in which this procedure has 
been adopted, Washing is, however, by no means 
without its disadvantages. In the first place, it is 


not always efficacious ; in the second, it necessitates | 


the machine being taken off load or at least being 
put on a much reduced load; and thirdly, it is not 
good practice in view of the temperature changes it 
involves, 

Experience in this country has shown that it is 
possible to avoid deposits or to reduce them to a 
tolerable degree by lowering the concentration of 
solids in the boiler water, and where pressures below 


* A typical analysis of caustic soda-free scale taken 
from a machine in this country ie as follows in per- 
econtages »>—Silicea, 6-66; iron oxide, 16-0, calculated 
as Fe,O,; aluminium oxide, 4; sodium chloride, 41-5; 
sodium sulphate, 9-3; calcium phosphate, 23-6; mag- 
nesium phosphate, 3-38; sodium carbonate, trace (as 
phenolphthalein alkalinity); caustic soda, trace. In 
another case analysis gave the following :—Calcium 
carbonate, 63-36; magnesium carbonate, 17-95 ; 
nesium hydroxide, 1-80; sodium chloride, 2-39; iron 
oxide, 6-40 (caleulated as Fe,O,); and siliea, 7-92. 
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1,000 lb. per square inch are concerned, this measure 
offers fair hope of substantial alleviation. American 
experience appears to be in line with this. This 
will not suffice, however, in high-pressure plant 
where no deposit however slight is tolerable with 
equanimity, and in such plant the only really 
satisfactory and reliable procedure is to ensure the 
maximum degree of purity of the steam. 


| An example will serve to indicate the order of 


purity to be aimed at. If we assume a turbine of 
50,000 kW, consuming 10 lb. of steam per kilowatt 
hour, a boiler-water concentration maintained at 
20 grains per gallon and a wetness content of the 
steam as generated of 1 per cent., simple calculation 
will show that although the amount of solid matter 
contained in the steam is rather less than three parts 
per million the weight of solids carried out from the 
boiler is 1-4 lb. per hour or 33-6 lb. per day of 
24 hours. A boiler concentration maintained at a 
figure no greater than 20 grains per gallon is looked 
upon as very good practice and few plants are 
operating at this level to-day. Yet if only a tenth of 
the above weight of solids were retained by the 
blades in the high-pressure cylinder, shut-downs for 
cleaning would be intolerably frequent. 

Much further progress in the production of purer 





was | 


steam can hardly be hoped for by reducing boiler- 
water concentrations, while it is also to be noted that 
the lower this concentration, the greater is likely to be 
the relative concentration of caustic soda. As a con- 
sequence, whether Prof. Straub’s work presents a 
complete picture of the causes of blade deposits or 
not, the question of the generation and supply of pure 
steam and of the reduction of the transfer of salt from 
boiler to turbine to an absolute minimum, reverts 
to one of design of the boiler and the solution of the 
problem is in the hands of the boiler designer. 
That this view is becoming generally appreciated 
may be gathered from the discussion on the paper 
read before the Institution of Mechanical Engineers 
by Mr. R. J. Glinn, on the care of modern steam- 
generating plant from the water side. In this 
discussion, Mr. H. L. Guy, F.R.S., referred to the 
marked improvement which had been effected in the 
operation of a 1,400 lb. per square inch unit in 





The N.E.L.A. reports, above referred to, | 


America by modifying the construction of the boiler 
plant. Salt transference, amounting initially to 
|8 to 10 parts per million, had been reduced to 0-2 
|to 0-3 parts per million by dividing the steam 
drum vertically and passing the steam first through 
a series of baffles or scrubber plates in order to 
| reduce the wetness fraction as much as possible, and 
| then through a spray of feed water to wash it. 
Finally, a second series of baffles was traversed 
by the steam to remove the wetness introduced 
by washing. 








ELECTRICAL ACCIDENTS IN 
FACTORIES. 


ELectricaL manufacturers and those who use 
| the equipment produced by them should be more 
| grateful than perhaps they are to the Senior Elec- 
trical Inspector of Factories ; for this expert and un- 
biased official, in performing the duty of seeing that 
a type of plant the employment of which is becoming 
more and more widespread is installed, operated 
and maintained in accordance with the regulations, 
also interests himself with good effect in ‘“‘ root 
causes,” and once a year produces a blue book or 
white paper in which matters of great importance are 
discussed in a highly informative manner, This year* 
it is not surprising to find that Mr. H. W. Swann’s 
subject is switchgear-—its abuses and weaknesses. 
Serious failures have, he says, occurred on this type 
of equipment, not always to the oldest of its kind, 
“and the position is regarded with anxiety.” 
A number of violent explosions of oil-filled switch- 
gear have taken place and these focus attention 
on certain problems which he then proceeds to 
discuss. If arcing is sustained for more than 
about one second, pressures may be set up which 
are capable of bursting the strongest enclosure, 
notwithstanding the presence of vents. Inability 
|to withstand the thermal and magnetic effects of 
ithe short-circuit energy, especially when making 
|the circuit under fault conditions, is another 








mag- | 


* Rlectrical Accidents, 1935 
| Office. [Price Od. net.) 


London : H.M. Stationery 
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common cause of failure, the natural cure for which 


is to install gear of appropriately high rating. But 
this simple remedy is not always applied, and there 
are even cases where the maximum short-circuit 
input is unknown to the operators. 

Failure to maintain the gear in a condition which 
renders it capable of performing the duties for which 
it was designed is another remediable source of 
failure. For instance, six explosions mentioned 
in the report were caused by neglect to renew 
the oil and in three other cases tests gave insulation 
resistances so low as fully to account for what 
occurred. Even the design of the gear occasionally 
leaves something to be desired, with the result that 
in two cases sustained arcing followed by serious 
explosions occurred, though the short-circuit capacity 
broken was well within the assigned rupture 
capacity-rating. Such occurrences will, it is hoped, 
cease to be recorded as the increasing knowledge 
obtainable by modern methods of testing is applied, 
and more light is thrown on the rate at which 
the recovery voltage rises. In fact, what is mainly 
needed to eliminate such accidents is closer investi- 
gation of fundamental phenomena and a practical 
application of the results. It is satisfactory to 
know that our manufacturers are fully aware 
of this requirement and are taking active steps to 
supply it. 

For another class of accidents, examples of which 
are still all too numerous, the remedy is more 
vigilance. This particularly applies to switchgear 
operating at pressures of 650 volts or more, and 
therefore in charge of highly-skilled persons or 
of those working under their supervision. ‘* Mistake” 
is frequently advanced as the cause of such occur- 
rences, but, as Mr. Swann says, short-circuits 
caused by careless manipulation of spanners, 
screwdrivers and test leads, are really due to neglect 
and show that proper care has not been exercised. 
Some of these cases, it is interesting to learn, have 
been followed by legal proceedings. We recommend 
that these pages of the report and their associated 
illustrations should be closely studied. 

Anxiety is also quite rightly expressed about 
the failures of high-pressure "bus phase insulation, 
especially as these take place with explosive violence 
and lead to outbreaks of fire and much damage. 
An existing regulation requires the cmployment 
of measures which will prevent danger from excess 
current, but in most large power stations the “bus 
zone is either not provided with any form of auto- 
matic protection or what there is is set so heavily 
and with such long delay as to be capable of dealing 
only with faults of indefinite duration. If under 
such conditions a fire occurs, or life or limb is 
endangered, it seems evident that the regulation 
is not being observed. On the other hand, the 
practicability of "bus zone protection has to be 
carefully weighed against the increasing importance 
which is attached to continuity of supply. Solution 
must therefore perhaps be sought along another 
path. It is, however, important to note that the 
time element is a determining factor, since, unless 
earth faults can be cleared rapidly a phase fault 
may result. This portion of the report is also 
worthy of the closest study, as like the problem of 
switchgear failure, it puts this difficulty in the right 
light and holds out hope that the investigations 
which are now taking place will lead to a remedy 
being found. 

As regards the electrical equipment employed 
in places other than generating and substations, 
though there are indications that the policy of 
inducing users to purchase materials which comply 
with the regulations is having results, there is still 
far too general a failure to appreciate the importance 
of keeping this equipment in a safe condition. 
This leads to incidents which may be either tragic of 
humorous, sometimes, it is true, partaking of both. 
For instance, it was found that a works engineer 
had bonded the metal work of several motors 





together and had then earthed the whole group 
| by driving a small galvanised-iron pipe 2 ft. into 
| the ground inside the factory. On it being pointed 
lout that this procedure had its weaknesses, the 
| reply received was that the Megger reading showed 
|the earth was quite good. Of course, it may 
| be a long time before an accident results from 
ignorance of this kind. The same, however, * 
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hardly true where a 230/1,000-volt testing trans- 
former, With all its terminals exposed, was installed 
below a work bench, the surrounding space being 
utilised for storing articles. In this case, fortu- 
nately, no accident occurred, but the reason was 
rather the low value of the possible shock current 
than the absence of risk, a fact of which those 
responsible were apparently unaware. The trouble 
is that so much electrical apparatus is now-a-days 
installed and operated by non-technical people, 
a state of affairs which is sometimes tinged with 
irony, a8 in the case of the occupier who spent 
50l. or 601. on three-pin plugs and then allowed 
them to be wired with twin flexible. Humour 
was not entirely absent when a fault occurred on a 
comptometer, which was “ earthed ” to a hot-water 
pipe. This fault was discovered when a labourer 
climbing down from a high shelf in the vicinity was 
arrested in mid-air with one hand on the metal 
framework supporting the shelves, and the other on 
a hot-water pipe. He was unable to release himself 
without assistance. 

Such occurrences indicate the need both of 
competent workmanship during installation and 
adequate maintenance in after life. That suitable 
precautions are necessary whatever the voltage is 
shown by the fact that a serious explosion of a 
petrol road tank occurred while its interior was 
being examined with a 6-volt barrel-inspection lamp. 
The bulb had originally been protected by a well 
glass, but this had been removed to accommodate 
a larger bulb. This broke at the tank opening 
causing an explosion which split the tank open. 

Insistence on matters such as these must not, 
however, allow one fact to be obscured. Between 
1925 and 1933 the amount of electricity consumed 
for power purposes in this country increased from 
3,760,000,000 kWh to 5,693,000,000 kWh, but the 
five-year average of reportable accidents fell from 
304 to 344. During 1935 there were 447 report- 
able accidents of which 23 were fatal, the respec- 
tive numbers in the previous year being 381 and 
31. In addition, there were 50 non-reportable 
accidents of which nine were fatal. Twenty-six 
of these accidents occurred on domestic premises, 
four being in bathrooms. In this connection, 
attention is drawn to the desirability of promptly 
applying artificial respiration. Nine cases were 
reported where response to this treatment was 
satisfactory after periods ranging from a few minutes 
There were others where artificial respira- 
tion, if properly applied, might have preserved 
life. 


to 25. 








NOTES. 
A New LsGat MEASURE. 


Most engineers who have had anything to do 
with the native contractor on earthwork abroad 
will know what an elastic unit a cubic yard can be. 
Apparently it has something of the same quality 
over here, not perhaps in cases where “ measuring 
up” has to be done but where the transport of 
materials such as sand and gravel, which by old 
custom are sold by the cubic yard, is concerned. 
In an endeavour to protect producer, merchant, 
haulier and consumer alike, the Ballast, Sand and 
Allied Trades Association, 124, Tottenham Court- 
road, London, W.1, have consistently tried for 
some years to secure uniformity of practice, an 
effort which has been handicapped by the fact 
that the cubie yard was not a legal measure of 
capacity. This work has now been consummated 
by the passing of the Weights and Measures Act, 
1936, which received the Royal Assent on July 31 
of this year. The Act, when it comes into opera- 
tion, will legalise the cubic yard, and all sale or 
transport of sand or ballast must be carried out with 
it a8 a unit or else by weight. What the Act really 
‘amounts to is that the old “ load,’’ with its wide 
interpretation in terms of cubic measure, will be 
no longer permissible. Every vehicle used for the 
transport of the specified materials must be cali- 
brated to show the cubic yardage it is capable of 
carrying or, if the materials are sold by weight, must 
have the tare weight marked upon it in a manner 
’pproved by the Board of Trade. Further, the 
Person in charge of the vehicle must be provided with 
“conveyance note from the consigner or other indivi- 
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dual responsible, which note must be produced on 
demand to a weights and measures inspector. 
This inspector will have power to insist upon visual 
verification of the load, either by levelling and mea- 
surement, by weighing the loaded vehicle and deduct- 
ing the tare weight, or by unloading the material 
and weighing it separately. These requirements 
will undoubtedly make for more certainty in hand- 
ling the loose materials concerned, as in the past 
serious shortages might occur on a large quantity 
by the accumulated small deficiencies in a number 
of loads. Such deficiencies might arise, without 
deliberate fraud, either from sheer carelessness or 
from trusting to visual estimates of the contents 
of unmeasured carts. 


THE DartTFoRD-PURFLEET TUNNEL. 


In our issue of January 17 last (page 69), we 
stated that obstacles to the construction of the pro- 
posed Dartford-Purfleet tunnel under the Thames 
had at last been cleared away. The Ministry of 
Transport is itself to be responsible for carrying out 
this work, and has now announced that an early 
start is to be made upon it. As a result of an 
adjudication upon tenders recently received, a 
contract has been placed by the Ministry with 
Messrs. Charles Brand and Sons, Limited, 25, Charles- 
street, London, 8.W.1, for the preliminary work 
of constructing a pilot tunnel, shield chambers and 
other ancillary works. The pilot tunnel will be 
12 ft. in diameter and the length driven will be 
approximately 900 yards. A ventilation shaft will 
be sunk on each shore, these being 18 ft. in dia- 
meter, about 100 ft. deep and 2,700 ft. apart. At 
the foot of each of these shafts there will be exca- 
vated a shield chamber 35 ft. in diameter, in which 
the full-size shields will later be assembled and from 
which they will start on the excavation of the 
tunnel proper. Temporary access roads will have 
to be provided and these will be arranged so as to be 
worked into the final scheme. The work on the 
pilot tunnel, &c., will cost approximately 300,000/., 
while it is estimated that the whole scheme will 
involve the expenditure of about 3,200,000/. The 
consulting engineers are Messrs. Coode, Wilson, 
Mitchell and Vaughan-Lee, and Messrs. Mott, Hay 
and Anderson, Westminster. 


Destruction TESTS ON OLD BRIDGES. 


In order to obtain desirable data on the loading 
capacity of bridges, advantage is being taken of the 
Government’s road programme to test to destruction 
several old bridges before they are replaced under 
the plans drawn up. A programme embracing such 
tests on a dozen bridges has been laid down to 
be carried out during this and next year, and was 
inaugurated on Thursday, the 13th inst., with the 
destruction of the Croft Bridge, on the Breadsall 
Road, about two miles from Derby. This bridge, 
which is over 100 years old, is a 22-ft. span stone- 
arch hump-back bridge crossing a canal. Traffic 
has been temporarily diverted to a new length of 
road. Later in the year similar tests will be carried 
out on Yardley Wood Bridge, a brick-arch structure, 
at Birmingham, and Gingerbread Hall Bridge, a 
cast-iron girder bridge, near Chelmsford. Included 
in the programme is also the Alcester Road South 
Canal Bridge, Birmingham, again a_ brick-arch 
structure. The tests have been initiated by the 
Ministry of Transport and are being carried out by 
the Department of Scientific and Industrial Research, 
through the Building Research Station, the various 
highway, railway and other authorities co-operating. 
The tests at the Croft Bridge involved the erection 
of a platform above the bridge, on which was 
stacked a load of pig-lead. This load was trans- 
mitted to the bridge by means of two jacks which 
represented the wheels of a vehicle, the jacks being 
traversed over the bridge, in order to obtain data on 
the effect of loading at different points of the span. 
The load was at first only two tons and was gradually 
increased until a load of 80 tons was reached, when 
collapse occurred ; the first cracks showed before 
a load of 40 tons was reached. Provision was made 
to carry the loading up to 150 tons if necessary. 
The effects were noted with the aid of instruments 
of the Maihak type and photographs were taken 
showing the development of the cracks at each 








stage through the test. 





205 


THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 154.) 
MeEtTROLOGY DEPARTMENT. 


Standards of Length. Optical Metrology. Refractive 
Index of Air.—There is, perhaps, no better way of 
appreciating the importance of metrology in the 
development of science and engineering than to 
reflect that the accurate determination of every 
physical result and the satisfactory performance of 
every piece of machinery depend, in the last resort, 
upon the precision with which the fundamental 
units of length, mass and time can be measured, 
It is worth while, moreover, to note the distinction 
between length or mass, each of which is associated 
with, matter, and can be represented by a material 
standard—and time, which can be conceived as 
entirely independent of matter, and whose natural 
unit, the year or the day, is in a sense imposed 
on mankind in quite a different way from the 
arbitrary units of length and mass, A further 
distinction must be drawn, therefore, between the 
unit itself and the measurement of the unit. In 
the case of length and mass, these are tantamount 
to the same thing, whereas the measurement of 
time, as regards both the astronomical determina- 
tions of sun or star transits and the subdivision of 
the day into hours and minutes, is carried out by 
instruments and ultimately depends for its accuracy 
upon the measurements of the standard of length. 

If only for this reason, especial importance would 
attach to precision in the standard of length, There 
is, however, the additional reason, which will be 
readily appreciated by engineers, that the degree 
of precision in the measurement of primary reference 
standards must always be very considerably greater 
than that achieved in industrial practice. The 
steady trend, more particularly in mechanical 
engineering, towards refinement in machining and 
fitting, involves a corresponding increase, in the 
precision to be achieved in fundamental metrology, 
Now material standards of length, however con- 
venient they may be, however carefully they may 
be preserved, are never perfect. They suffer from 
secular changes, and there comes a stage when 
these variations in length exceed the limits of 
precise measurement and become too great to be 
tolerated. Hence arises the great desirability, 
amounting practically to a necessity, of realising 
an invariable, natural standard of length such as 
the wave length, in vacuo, of monochromatic light. 

In this connection an important point to be 
borne in mind is that the present, accepted material 
standards—in this country the Imperial Yard— 
cannot be discarded in favour of a yard defined as 
so many wave lengths of specified light until such 
time as the material standard has been measured 
in terms of light waves to the highest conceivable 
degree of precision. A great deal of meticulous 
research, leading to complete international con- 
cordance, is necessary before the final stage can be 
attained, and it is with the preliminary stages of 
measurement and inter-comparison that the Metro- 
logy Department of the National Physical Labora- 
tory, in common with national metrological labora- 
tories abroad, is at present concerned. Progress 
is being made, but very serious difficulties remain 
to be surmounted. 

It may be recalled that in 1933, after the National 
Physical Laboratory prototype metre had been 
measured at Teddington in terms of the wave 
length of cadmium red radiation, the results were 
compared with a similar determination of the 
German prototype metre carried out independently 
at the Physikalisch-Technische Reichsanstalt. The 
comparison showed an unexpectedly large dis- 
crepancy which, allowance being made for the 
known difference in length between the two copies 
of the standard metre, corresponded to 0-56 part 
in one million. Since that date, experiments have 
been made which confirm that the difference in 
length between the British and German prototype 
metres is, in fact, almost exactly what it was pre- 
viously accepted to be, the result being the same 
within 6 parts in 10* when determined either in 
Berlin or at Teddington. 

In the endeavour to account for the main disparity 





some attention has been given at the Laboratory 
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to what is termed “ phase-loss.”’ 
case of these interference determinations of length 
by optical means, light is reflected at the surface 
of a metal, a change of phase in the light waves 
occurs, as if the reflection took place not at the 
mechanical surface of the metal, but at another 
surface somewhat less than 10-* metre inside. In 
the first computation of the National Physical 
Laboratory measurements, the phase-loss correction 
was assumed to be the same as that measured some 
years ago on a series of steel end-gauges having a 
similar finish to that of the prototype metre. An 
investigation has now been made, however, to com- 
pare the magnitudes of the phase-loss by reflection 
from the metre standards with those from a number 
of steel surfaces differing as regards the fineness of 
the polish and as regards, also, the hardness, com- 
position and heat-treatment of the steel. The 
outcome is to show that the assumption previously 
made was erroneous, and that phase-loss does differ 
appreciably among apparently similar surfaces. 
Unfortunately, when the correct phase-losses for 
the surfaces actually used in the metre determina- 
tions at the Laboratory are applied as corrections, 
and account is also taken of a minute secular change 
in one of the metre standards, the result is to 
increase to 0-67 u the discrepancy (previously 
0-56) between the British and German measure- 
ments of the length of the metre in terms of cad- 
mium red wave-lengths. The discrepancy thus 
remains to be resolved, and with a view to dis- 
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When, as in the 





covering its source, the composite line and end 
standards employed by the British and German | 
laboratories have been sent to the International 
Bureau of Weights and Measures, where, during the 
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tion by the Laboratory. An interesting example 
of this class of work recently arose in connection 
with two 300-ft. invar tapes which had been in 
use for some years for controlling base measurements 
in triangulation surveys in British African Colonies. 
At the end of 1934, after being some ten years in 
use, they showed an abnormal decrease in length, 
amounting to 2 or 3 parts in 100,000, which it was 
suggested was due to some molecular change in 
the invar. Examination at the Laboratory revealed, 
however, that the real cause of the length changes 
was trifling damage, resulting in kinks or bends so 
small as to be undetectable by any but the most 
expert scrutiny. 

Arising out of the research on the establishment 
of a wave-length standard of length, an important 
physical investigation is in progress to measure 
the refraction and dispersion of air for wave-lengths 
in the visible spectrum. The method employed 
depends upon the fact that the wave-length of 
monochromatic light varies with the refractive 
index, and hence with the density and composition 
of the gaseous or other transparent medium through 
which it passes. The experimental method which 
is being employed at the Laboratory for measure- 
ments on air consists in observing the Brewster's 
fringes, in six different monochromatic radiations 
covering the range of the visible spectrum from 
6438 A (cadmium red) to 4358 A (mereury violet) 
produced by two invar tubes, each about 2 ft. 
long, of which one is permanently evacuated, while 
the other contains dry, carbon-dioxide-free air 
under known conditions of temperature and pres- 
sure. 

The second tube can also be evacuated, and from 
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expansion are necessary. For work of this sort, 
a new l-m. dilatometer comparator is under con- 
struction in which the differential expansion 
between the specimen and the framework of the 
instrument is very accurately measured by noting 
the displacement of the interference fringes pro- 
duced by an appropriate optical system. It is 
desirable, of course, to measure the coefficient of 
expansion of the framework once for all, thereafter 
checking it only periodically. In the new Labora. 
tory apparatus, the main supports for the micro. 
scope comprise four tubes of “ Inert ”’ steel, each 
6 ft. 3} in. long, and measurements of thermal 
expansion for these members have been made, 
giving values at room temperature of the order 
10-* per degree Centigrade. Six specially sensitive 
thermometers have been acquired for use with the 
dilatometer, each covering the range from 16 deg. (. 
to 21 deg.C. They have a very open scale (1 deg. ©. 
to 5 em.), and are subdivided in hundredths of a 
degree. 

Standards of Mass and Time.—A new scheme of 
periodic re-verification has recently been prepared 
by the Board of Trade, in collaboration with the 
Laboratory, under which each set of official standards 
will be re-verified three times every ten years at 
even intervals between the successive decennial 
jcomparisons of the primary standards of mass, 
| The official standards, which rank next below the 
primary standards, are confirmed to an accuracy 
|} of 1 part in 5 million of the larger weights in each 
jset. During the past year all the National Physical 
| Laboratory metric weights, representing multiples 
and submultiples of the kilogramme, have been 
| established in relation to Board of Trade standards, 





present year, they are being compared with each|the observed consequent change in the fringe | and the stability of the National Physical Labora- 


other and also with the Bureau standard metres. 

In connection with the foregoing work, the wave- 
length determinations for the metre, and also for 
the yard, which was carried out at the same time, 
were based on measurements made at the Labora- 
tory in 1932. The measurements were repeated 
last year in the attempt to discover the discrepancy 
in the major experiment, but the results have shown 
almost perfe@ agreement, indicating that the dis- 
crepancy does not reside in the standards them- 
selves. 

The values obtained over a three years’ interval 
are given in Table IV, to illustrate the really remark- 
able accuracy and consistency of the work carried 
out in the Metrology Department. 


Taste lV. 


Length of Metre Length of Yard 


Year Standard at 20 deg. ( Standard at 62 deg. F 
M. < In. 
1932 100004278 35 - 990968 
19a5 100004277 35 - 999968 


A new scheme of procedure, in connection with 
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system and a knowledge of the length of the light 
path along the tube, the refractive index of the air 
may be computed. A correction is necessary for 
the change in length of the tube due to evacuating 
its interior. Results have already been obtained 
for air at 30 deg. C. over the pressure range from 
100 mm. to 800 mm. of mercury, and further 
systematic observations are in progress at 25°, 20°, 
15°, and 10 deg. C. The fringe systems are recorded 
on photographic plates and measured by a simple 
type of microphotometer. By this means an 
accuracy of 0-01 of a fringe interval can be attained 
and it is expected that a final precision approaching 
1 part in 10° will be reached in the values for the 
refractive index of air. 

Continued developments are being made in the 
production of monochromatic radiation for metro- 
logical work, one of particular interest now being 
used at Teddington being a hot-cathode discharge 
tube, due to Késters and Lampe, containing the 
gas krypton at very low pressure. Krypton 
exhibits two, principal radiations: green, of wave- 
length 5570 A, and yellow, of wave-length 5871 A, 


the periodical verification of standards which the | he former of which approximates very closely to 


Laboratory undertakes on behalf of the Board of 
Trade, has been introduced during the past year 
leading to closer co-operation in the employment 





pure monochromatic light, and thus derives its 
value in optical metrology. Parts of the internal 
surfaces of the Késters and Lampe tube are coated 


of the measuring equipment available in the two | with a sputtered deposit which has the property of 


departments. 


Among the various items dealt with 


The 


absorbing krypton at very low temperatures. 


by the | Pressure of the krypton in the lamp may, conse- 


combined staffs is an unusually long sub-divided | quently, be controlled by partially immersing the 


steel standard, graduated in metric and British 
units up to 3 m. and 10 ft., respectively, to deal 
with which one of the comparators housed in the 
Standards Department of the Board of Trade was 
specially modified. The necessity for constant 
surveillance of all metrological equipment is further 
illustrated by the work of the National Physical 
Laboratory on surveying tapes and wires. It has 
recently been found desirable to re-survey the 
bench on which 24-m. and 100-ft. tapes are laid 
for verification, and some slight changes in both 
horizontal and vertical planes are found to have 
occurred since the previous survey in 1925. It 
speaks well, alike for materials and workmanship, 
that these secular changes in the bench, over so 
comparatively long a period as 10 years, are negli- 
vibly small, and that equally good agreement with 
accepted values has resulted from a redetermination 
of the coefficient of thermal expansion of a 50-m. 
tape which is used as a standard of comparison for 
tests on the coefficients of expansion of engineers’ 
surveying tapes submitted for metrological examina- 





lamps in liquid oxygen or nitrogen and adjusting 
the depth of immersion, and hence the tempera- 
ture, of the sputtered parts. The action doubtless 
depends on the state of the krypton, since the 
boiling points of this gas and of oxygen and nitrogen 
are all in the region of —150 deg. C. to —200 deg. C. 
The krypton lamp has greatly facilitated optical 
measurements of the length of end standards, the 
interference fringes produced being very sharply 
defined, so that a precision of 1 part in 10’ has re- 
cently been attained in the measurement of 10 cm. 

The effects of thermal expansion are commonly 
taken into account by making the nominal length 
of a gauge equal to its actual length at the standard 
temperature, 68 deg. F., and applying a tempera- 
ture correction. In workshop practice, where room 
temperatures are in the region of 68 deg. F., and 
where components being measured are made of 
materials having similar expansion coefficients to 
those of the gauges themselves, temperature effects 
can generally be disregarded. But for work of 
high precision accurate determinations of thermal 





| tory weights continues to be satisfactory. 

Excellent results have also been obtained from 
the Laboratory standard Shortt clock, which has 
a mean daily gaining rate of about 0-05 second. 
During the period from August, 1934, to June, 
1935, its rate was steadier than in any previous 
year. As the result of the breakdown of a cell in 
the maintenance battery, the clock stopped during 
the summer of last year, and some adjustment was 
subsequently necessary to reduce the rate to a 
satisfactorily small value. By increasing the 
barometric pressure inside the clock case from 
30 mm. to 35 mm. of mercury, this has been success- 
fully accomplished, and for the past six months 
| the rate has been very steadily maintained at a 
|mean value of 0-01 second per day, gaining. The 
temperature of the clock chamber has also been 
increased from 19 deg. to 20 deg. C., with a resulting 
improvement in the accuracy of thermostatic 
control. 

The most precise apparatus at the Laboratory 
for the subdivision of time includes two vibration 
instruments in which the equivalent of a pendulum 
is provided by the vibrations of a quartz ring 
oscillator, and of a steel bar, respectively. In 
general these two instruments maintain a relative 
rate, over periods of about a week, which is constant 
to within one or two milliseconds. So high is this 
precision of rate, that no further progress towards 
increased accuracy can be hoped for within the 
present limitations of equipment, and it is there- 
fore proposed to set up a second quartz ring oscillator 
so that the performance of at least three similar 
clocks can be followed from day to day by pure 
inter-com parison. 

All important clocks at the Laboratory are 
checked daily against radio time signals from 
Greenwich, Paris, and Hamburg. Now, it is clearly 
of paramount importance in a receiving set used for 
this purpose that the time-lag introduced in the 
reception and recording of signals should be always 
of the same duration. Actually, the strength of 
the signal received is subject to variation from day 
to day, and it becomes essential, for the highest 
precision, to adjust the overall amplification of the 
receiver immediately prior to the receipt of a time 
signal. It may be noted that this adjustment can 
be properly accomplished only when the actual 
time signal is preceded by a preliminary warning 
signal of adequate duration and of similar character 
as regards loudness and pitch. To meet the more 
stringent requirements now warranted by the 
lincreasing precision of Laboratory time-keeping, 
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a new wireless receiver has been constructed by the 
Radio Department, in which special attention has 
been directed to the uniformity of time lag. The 
standard output has been made three or four 
times as great as is necessary for the operation of 
the recording relay, so that such minute variation 
of overall time-lag as may persist, despite the utmost 
care in design, shall have a minimum effect on the 
actual delay time in operating the relay. 

Closely associated with the maintenance of time 
standards is an absolute determination of the 
gravitational constant, at present in progress, for 
which a reversible pendulum method is being 
developed, the vibrating steel bar “* clock ” serving 
to measure the period of oscillation of the pendulum. 
A stage has been reached at which the pendulum 
has been adjusted so that its periods are very closely 
the same for the upright and reversed positions, 
while temperature is satisfactorily measured by 
platinum resistance thermometers. At the moment 
attention is being mainly devoted to determining 
the corrections required on account of the imperfect 
rigidity of the pendulum supports and of the effect 
of the elasticity of the pendulum. An attempt is 
being made to detect experimentally the change in 
period associated with elasticity. 

Volumetric Glassware. Barometers. Miscellaneous 
Work.—An important and expanding branch of 
metrological work is concerned with the calibration 
and control of the volumetric glassware used for 
general scientific purposes, and, more particularly 
nowadays, in dairy research. In this connection 
the Metrology Department has, for a number of 
years, carried out experimental work on behalf of 
the Committee on the Standardisation of Scientific 
Glassware and Laboratory Ware and the Committee 
on Standards for the Dairy Industry of the British 
Standards Institution. Some indication of the 
recent growth of this work at the Laboratory is 
indicated by the facts that the number of glass 
vessels tested during 1935 was 7 per cent. greater 
than in 1934, and 50 per cent. greater than in 1933. 
To meet these demands, corresponding develop- 
ments have been made in rapid methods of precise 
testing, among which one of some interest from its 
potential applications in other directions is an 
accurate, automatic mercury pipette which has 
been specially designed for calibrating the Gerber 
type of butyrometers employed in dairying for 
determining the percentage of fat in milk. The 
principle is the simple one of delivering successive 
volumes of mercury, each known to measure 
03125 ml. to an accuracy of + 0-0003 ml., into 
the butyrometer under test, the graduated scales 
of the latter being thus progressively checked in 
a rapid and wholly satisfactory manner. 

In volumetric work the surface tension of the 
liquids being measured exerts an influence on the 
readings which is often too great to be neglected. 
The conditions to which the Laboratory standard 
measurements refer are a temperature of 20 deg. C. 
and a surface tension of 35 dynes per centimetre. 
A considerable investigation has been carried out 
during the past year on standard hydrometers, 
covering the range from 1-500 gm. per millilitre, 
to 1-550 gm. per millilitre, to determine the 
corrections to be applied in respect of surface 
tension. The calibration was made by the aid of 
mxtures of two liquids, xylole and tetrachlorethane, 
each of which has a surface tension of approxi- 
mately 35 dynes per centimetre. The hydrometers 
having been calibrated in this way on a consistent 
basis, the corrections can be calculated to enable 
the densities of liquids of widely differing surface 
tensions to be accurately measured. 

The value of this research into the effects of 
surface tension is well exemplified by the case of 
milk. A large number of surface tension measure- 
ments were carried out from 1933 to 1935 on samples 
of milk, and showed that while 46 dynes per centi- 
metre represents an average value, variations as 
great as +2 dynes per centimetre are liable to 
secur. These values, moreover, refer to the 
‘ension at the surface in a vessel filled to over- 
flowing. A marked change occurs if the milk is 
hot allowed to overflow, the mean value under 
these conditions being 40 dynes per centimetre 
with a range of variation, in different samples, of 
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that the scatter of the results, while always appreci- 
able, is markedly less in the case of milk which has 
overflowed, it will be evident that this condition 
should preferably be specified for hydrometer 
measurements of milk density ; and, further, that 
the hydrometer itself should be designed to be as 
little as possible affected by surface tension, and 
adjusted in addition to give the correct density 
reading when subject to the mean surface tension 
of 46 dynes per centimetre appropriate to milk 
which has been made to overflow immediately prior 
to taking the hydrometer reading. Work of a 
somewhat similar character is being carried out on 
problems relating to the use of hydrometers in the 
petroleum industry, the results in all cases serving 
as a basis on which the British Standards Institution 
can prepare sound and practical specifications. 

Among the precise measurements which the 
Metrology Department is equipped to undertake 
on behalf of outside bodies is that of calibrating 
barometers, of which a large number are annually 
submitted for test. In recent months the numbers 
of such calibrations have shown an increase on 
those during previous years, and they include those 
of a set of special mercury gauge barometers, 
designed for the measurement of oil in bulk, by 
reference to the pressure head in the oil container. 
It will be evident that the range of barometrical 
pressure over which tests may be demanded greatly 
exceeds the range of natural barometric height at 
Teddington. The Laboratory equipment accord- 
ingly includes a variable pressure chamber of con- 
siderable size, in which five barometers can be 
simultaneously tested by comparison with a 
standard instrument. By the aid of a specially- 
designed barostat, any desired pressure, within 
the range between 2 in. and 34 in. of mercury, can 
be accurately controlled and maintained. 

A new standard barometer has just been com- 
pleted for this class of work, second only in import- 
ance to the Laboratory primary standard instru- 
ment, and incorporating features of design which 
enable it to be used for testing barometers of the 
Fortin, Newman and Kew types. It may be worth 
recalling that the Fortin barometer has a flexible 
reservoir in which the mercury level is adjusted 
to a fiducial point at a fixed distance from the scale 
with reference to which the upper meniscus on the 
barometer tube is read. In the Newman barometer, 
both mercury levels are read separately, the cistern 
being rigid. The Kew, or Observatory, type of 
barometer also has a rigid cistern, the horizontal 
area of which bears a constant, known relation to 
the bore of the tube, the change in reservoir level 
being compensated by measuring the height of the 
column against an appropriately-contracted scale. 
The new standard instrument has purposely been 
made a double-purpose barometer with which 
readings may be taken by either single or double 
settings, enabling other instruments to be calibrated 
with a minimum of corrections. It has a tube of 
0-6 in. bore and a cistern, having an equivalent 
diameter of 6 in., fitted with two plate-glass win- 
dows. Three Newman scales, graduated in inches, 
millimetres and millibars, respectively, are carried 
in a movable slide to the lower end of which is fixed 
an ivory fiducial point. The Kew scales, similarly 
graduated, are mounted on the other side of the 
barometer. Verniers are provided, reading to 
0-002 in., 0-05 mm., and 0-1 millibar, and the range 
of pressures which can be measured extends from 
4 in. to 34 in. of mercury. The standardisation of 
the barometer is now being carried out by direct 
comparisons, at atmospheric pressure, with the 
primary standard barometer, and by comparisons 
from first principles with a U-column of mercury 
over the requisite range from 4 in. to 34 in. 

The miscellaneous work of the department has 
increased during the past year, reflecting the 
revival in the engineering industry. Among the 
items examined on behalf of manufacturers were 
a 3-ft. parallel-side straight-edge, which was found 
to be straight throughout its entire length within 
0-0001 in., and a large precision try-square. The 
latter is of especial interest as demonstrating the 
success attending the efforts of tool-makers to apply 
scientific principles. The manufacturer concerned 
had submitted for test in the previous year a large 





4 dynes per centimetre. From the circumstance 


square of conventional design, comprising a blade 
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and stock, each of rectangular cross section. The 
square was found, under test, to deflect appreciably 
under its own weight, to the detriment of the 
accuracy aimed at. Following the suggestion of 
the Metrology Department, that the design might 
be improved by incorporating H-section compon- 
ents, the makers produced a try-square of the same 
size along these lines. This has now been calibrated 
and found to be a decided improvement. The 
deflection, in use, has been reduced to one-third of 
that previously observed, and at the same time 
an appreciable saving in weight has been effected. 


(To be continued.) 
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Management Planning and Control. By A. G. H. Dent. 
London: Gee and Company (Publishers), Limited. 
[Price 10s. 6d. net.) 

Tuts book has been written round the subject of 

‘* budgeting.”’ The term “ budgeting” is itself an 

indication of a great change which has taken place 

in the thought which now makes contribution 
to the control of industry. It has long been 
recognised that, to get the best return—sometimes 

any return at all—on the capital invested in a 

business, something more than making men work 

hard is necessary. Efficiency in management, in 
every phase, is realised to be at least as important 
as the workman's effort. Even as the housewife 
tries to keep her expenses within income, the 
management of works must keep its expenditure 
at least within the limits of its bank balance. The 
recognition of this has brought about the considera- 
tion of proposed expenditure, and the authorising 
of that which seems imperative, desirable, or politic. 

The practice is often followed by real economies 

and, wisely directed, can be proved to be one of 

the most useful functions in the running of a works. 

In some works what has been called ‘‘ budgeting ”’ 

could, perhaps, have been more accurately termed 
cheese-paring. The mere cutting down of expendi- 
ture may prove one of the most expensive forms 
of economy possible. Efficient works control 
implies wise spending, and this necessitates adequate 
knowledge of requirements, as shown by the actual 
conditions of trade. To ensure this, so far as is 
possible, it is necessary to have an adequate idea of 
what the income is likely to be—the result of the 
sales of manufactured or other goods—and then the 
cost of producing or supplying those goods. This 
calls for adequate forecasting in every direction. 
On page 2 the author says, ‘ budgeting control 
should not be identified with forecasting,’’ mean- 
ing probably what sometimes goes by the name of 
forecasting, since budgetary control is really all fore- 
casting, and therein lies its value. A rigid in- 
flexible control would be only one stage better than 
no control at all. Control, to be satisfactory, must 
be flexible, and, inasmuch as most of the author’s 
arguments are based on estimating, the reader 
need not be confused by the apparent contradic- 
tion of terms. 

The author deals thoroughly with practically all 

the expenses likely to be incurred in the running 

of a business. He divides his book into 11 chapters, 
in the first of which he indicates what is meant by 
budgetary control and deals with its installation. 

The objectives of such control are stated to be to 

plan out the course of business; to co-ordinate 

and balance activities and secure co-operation ; 
control business growth ; in delegating responsibility 
to measure how it is being exercised by comparing 
results with estimates and standards; to determine 
progress towards planned quotas through a system 

of recording and analysing results; to provide a 

flexible system of planning which will show trends 

and also probable results of various policies ; and to 
set the whole organisation thinking along new lines 
and especially in terms of corporate aims and 

mutual responsibilities. These objectives outline a 

fairly ambitious programme and take in much of 

what is termed works management. 

The basis of any works manufacturing policy 

should emanate from the sales department, and the 

author states that the sales department, in their 
estimate, must consider economic and balanced pro- 





duction in the shops, the minimum financial needs 
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of the company ; the actual financing ability of the 


company ; and the provision of adequate stocks to | lators in 1835 were among those who make laws for 


meet requirements. These are sound theories, and 
the discussion is carried on under the heads of mar- 
ket research, market characteristics, stabilising de- 
mand, sales analysis, seasonal variations, and so on. 
Chapters follow on ‘ Co-ordinating sales manutac- 
turing budget,” “ financial and expense budgets,” 
“economic research and forecast,” &c. The 
discussion under each of these heads is of a fairly 
general and useful character. 

The practices followed by a number of well- 
known firms are briefly described, and this helps to 
give the reader a better picture of the general 
subject. To the firm whose knowledge of the 
question is but slight, the book will be found well 
worth perusal. There is a good bibliography, a 
number of illustrations of forms and charts, and 
the book is fairly well indexed. 


By Dr. Tecun. Fr. Scuuster. 


Stadtgas-Entgiftung. 
[Price 7.6 marks.) 


Leipzig: 8S. Hirzel. 
A veature of German technical literature is the 
periodical publication of technical monographs 
devoted to particular subjects and often to specialised 
aspects of individual industrial operations. The 
great advantage of these publications is that far 
more detail can be introduced than is possible in a 
volume devoted to a comprehensive survey of the 
subject. The present volume deals with the detoxifi- 
cation of town gas. After a short introductory 
chapter, the monograph is divided into two main 
sections, the first of which deals with the removal 
of carbon monoxide as the basic principle for the 
of gas, while the second section 

general technique of town-gas 


detoxification 
considers the 
detoxification. 

In the first section, a study is made of the processes 
involved in the elimination of carbon monoxide. 
These include such chemical-physical methods as 
liquefaction and extraction by solvents or by means 
of chemical combination. A detailed study is made 
of the equilibrium of the generator gas reaction, 


which includes summaries of the researches of 
Boudouard, Zimmermann, Schenk and Jellinek. 


The author then proceeds to discuss selection 
combustion methods, reactions involving steam, 
hydrogen and methane, and technical processes 
applied in the extraction of organic sulphur 
compounds, including absorption and catalytic 
methods. The second section is devoted to the more 
practical aspects of the detoxification of town gas. 
Commencing with a survey of the historical develop- 
ment of detoxification, reference is made to the 
technical methods applied in the production of 
non-toxic town gas and the réle of gases of varying 
calorific values in “ initial" gases. A chapter of 
much practical interest deals with the processes of 
the Gesellschaft fiir Gasentgiftung, which are now 
in operation at a gasworks near Hamelin. The 
plant is well illustrated and described, operating 
results are tabulated and discussed, and a short 
study made of the economic aspects. A feature of 
this monograph is the comprehensive list of 
references to the technical and patent literature 
which appears at the end of the volume. 
patents from the various countries are listed under 
country of origin separately. The subject has been 
dealt with in a most competent manner and the 
text is well up to date, references being made to 
researches which were published up till the latter 
part of last year. 


Highway and Road-Trafic Law. By R. P. Manarry. 

London ;: Edward Arndid and Company. [Price 15s. net.] 
In this volume, the author, writing on Highway 
Law, has found it necessary to say a good deal 
about Road Traffic Law, and so the title of the book 


is justified. He deals in the first place with roads of construction are, of course, composed of the 


before the year 1835, and passes on to treat of the 


various Highway Acts and Acts affecting highways | operation of some law of the survival of the fittest 


between the years 1835 and 1894. He then devotes 
separate chapters to motor cars ; the Road Traffic 


Acts, 1930 to 1934 ; Highway Law in the Metropolis ; | 


Bridges ; Road and Railway Law and Problems ; 
and Lighting, Developments and Improvements. In 
a final chapter he treats of The Using of Roads. 

It is not uninteresting to observe that one hundred 
years have elapsed since the legislature first took 


The 
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non-mathematical students can follow without 
difficulty the trend of ideas in matters pertaining to 
| the future. But perhaps they “ builded better than} atomic physics. Quite apart from the value 
| they knew!” The Highway Act which was passed | attached to the physical significance of the infer. 
in that year made rules of conduct for persons}ences drawn by both experimental and mathe. 
using the roads which have scarcely been improved | matical physicists from their work in this region of 
upon in all the years between. As the author | science, there is much to be gained from a study of 
points out, this Act made it an offence to drive a| the means and methods used in laboratories devoted 
vehicle while no one is guiding it; to consciously | to this kind of research. This is clearly demon. 
be in a position (while in charge of a vehicle) so| strated in the book under review, since the author 
|that it cannot be properly controlled ; to leave a|has written an instructive account that can be 
vehicle on the road so as to obstruct ; not to have | understood by those having an engineer’s training 
the owner’s name painted on a cart or wagon; to|in physics and mathematics. The well-arranged 
fail to keep to the left when passing ; and to drive | chapters on the electrical structure of matter, and 
furiously so as to endanger any user of the road.| waves and corpuscles are noteworthy features of 
“All these,” writes Mr. Mahaffy, ‘are the | the treatment, which should facilitate the study o 
sensible inhibitions of this Code. It is not too} the related subjects of light and matter, and atom 
much to say that if only motorists of to-day bore | structure. 
them in mind and respected them there would| Comparatively little is known about the struc. 
have been no need to impose the much-discussed | ture of solids and liquids, as is indirectly indicated 
speed limits of the last forty years.” by the short chapter on that aspect of the subject, 
The author makes it plain that his work is intended | but what the author has to say on the point cannot 
for surveyors and road engineers. To this end hej fail to interest many engineers. They also will 
has provided an admirable summary of a vast} read, in leisure moments, the concise discussion on 
number of statutes and regulations. He has| matter and energy in the universe, in the illustration 
obviously devoted an immense amount of time and | of which discrimination has been exercised in th 
|research to his subject, simplifying the language | choice of the photographs reproduced in that part 
| of a complicated Act of Parliament; and com-| of the volume, 
pressing a number of difficult sections into the} Students of physics will find here an adequate 
compass of a few pages. Although the author | treatment of the theory connected with the classic 
disclaims having written a legal text book, the | experiment of Michelson and Morley, on the prob. 
result of his labours is a perfect mine of information | lem of absolute motion. The book forms the fifth 
for the lawyer. But his book is notable for some-| volume of A Text-Book on Physics, edited by 
thing which is not always to be found in a law book | Professor R. Tomaschek, and the publishers desery: 
an easy and graceful style. To say this, however, |a note of thanks for issuing the book at what isa 
is not to cast an aspersion upon legal writers | modest price for first-class workmanship. 
|generally because a lawyer is often bound by 
| his very subject to be dry and dull. The lawyer in 
| Mr. Mahaffy comes out most clearly in Chapter IX, 
where he deals with “ The Using of Roads.” Here 
|he treats of collisions and the burden of proof. 
| He touches upon a class of action which occupies a 
very considerable portion of the time of His Majesty's | Mechanical Engineering at the University of 
| Judges. He quotes Mr. Walter Griffith, who said | Texas, are its wide grasp, compact arrangement, 
| to him, Running-down cases should still be run | and lucid brevity. In this second edition, the 
(as in old days) as my sine of trespass. Then, the author has departed from his previous general theme 
| fact of trespass once proven, the defendant must | of internal-combustion engines to give greater 
justify. If that simple J ule were more often prominence to recent developments in compression 
ae to, a deal of complication would be avoided. ignition types. As a result, only brief discussions 
| He draws attention to the curious fact that the| of carburettors, gas producers, vaporisers, and such- 
Highway Code which was issued in 1931 was |like matters appear, and in the very thorough 
protected by Crown copyright, and could not be | index, there is no mention of coil, magneto or 
republished without permission. Consequently, it | ignition. Thies is a portent in a book on internl. 
escaped the publicity which the Press could have) ,ombustion engines. Two of the outstanding chap 
gaven Ap i In the result, many of the would-be | ters in the book are on the testing of Diesel engines 
examiners for driving licences knew nothing about /and on the economics of Diesel power. The latter 
the code four years after it had come into existence. | i, of very great interest at the present time, since it 
|. Certain appendices containing statistics of vehicles | ;,,.Judes railroad Diesel questions, as well as electri 
| in use, @ chronological table of statutes, and a table | generating station work. But the chief interest of 
| of cases, conclude a work which we can heartily | the work lies in the revelation of American progress 
| recommend to all who are interested in highways | and practice in high-speed Diesel engines. With 
and carriage by road. | very cheap petrol, there was little incentive for the 
—_-—— | Americans to emulate the work in Germany, Fran 
FE. Grimsent. London -| #24 Great Britain on commercial-vehicle engines, 
but more recently the application of such engines to 


{Price 17s. 6d. net.) 
Tue structure and properties of atoms now form|ircraft and railways has stimulated important 


| the subject of so large a proportion of the contribu- | #vances, and these the author discusses. 
tions made by physicists to scientific societies in 
| various parts of the world, that research into this 
|sphere of knowledge may well be regarded as the 
| chief object of interest for such workers. The mass 
| of literature involved tends to overwhelm a student, 
|mainly because many investigators work along 
|lines independent of those followed by others, in 
| consequence of which it is extremely difficult to!tion of the distribution of stress on the elastiv 
| arrange the experimental data in an ordered scheme | system under consideration. It therefore touches 
}or picture of the physical world. This is much at many points the theory of structures, so that 
regretted on the part of engineers, whose materials| matters pertaining to both subjects are usuall) 
treated in one book, with varying degrees of success 
in regard to the amount of space devoted to informa- 
tion on the strength of materials under working 
conditions. For instance, a volume coming under 
this heading should contain an adequate treat- 
ment of the phenomenon of creep in metals, and the 
influence of temperature on the permissible stresses. 
since a considerable amount of research into these 


| highways in hand, and it would seem that our legis- 








Diesel and Other Internal-Combustion Engines. By 
Howarp E. DeciterR. Second Edition. London 
Crosby Lockwood and Son, Limited. [Price 10s. 6d. net 

THE main characteristics of this book, written by 

the Professor and Chairman of the Department of 














to of the Atom. By 
Blackie and Son, Limited. 


By S. TrmMosHEenko 
Maemillan and 


Elements % Strength of Materials. 
and G, H. MacCuttover. London: 
Company, Limited. [Price I4s. net.) 

Tue subject of the strength of materials includes 

a study of the deformation of various parts of 

machinery and structures, as well as an examina 


| physicist’s matter. In the course of time the 
| will doubtless give us a more or less general theory 
| of the subject. 

Certain broad principles, nevertheless, stand out 
|from the mass of detailed information already 
|gathered by different workers, and well-informed 
engineers should be acquainted with the significance | matters has been undertaken during recent years. 
of those principles. Since experimental verification | quite apart from the mass of data on related subject» 
is the only acceptable hall-mark for any theory, | which may be found in the annual reports ©! 
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engineering insurance companies. It would further | 
seem desirable in these days that books dealing 
with the design of riveted joints should include 
also a discussion on welded joints. Investigations 
into such aspects of the general problem are, for 
obvious reasons, of an experimental character, in 
consequence of which readers should be given 
a description of modern apparatus such, for 
example, as that used in the photo-elastic and soap- 
film methods. Such a procedure would enable an 
author to elucidate the limitations of theory when 
applied to problems that confront designers of 
structures which do not strictly conform to the 
objects of theoretical study. The point is of some 
practical importance, for a successful engineer 
must, in addition to being a student of science, 
be trained in the difficult art of compromise pre- 
sented by theary and practice. 

That art is well exemplified in cases involving 
the problem of earth-pressure, with which is 
associated questions relating to piles, and founda- 
tions generally. It is, of course, true that our 
our knowledge on such points leaves much further 
to be desired, but civil engineers are frequently 
compelled—one way or another—to solve the 
problem of the strength of the materials included 
in such structural systems. 

The foregoing remarks arise from a perusal of 
a number of recently-published works on the 
subject, among which is the one under review. 
This is an abridged edition of Strength of Materials, 
which was published five years ago, in two volumes, 
by Professor Timoshenko, whence it follows that 
the present-volume should be of value to students 
interested in the more elementary part of the 
theory. This treatment of the greater part of the 
work included in university courses is instructive 
and interesting, since the number of examples exceeds 
400, more than half of which are supplied with 
answers. 

From the students’ point of view, the chapter on 
combined bending and twisting might well have 
been extended to cover the case of open-coil springs. 
Moreover, appropriate treatment of problems on 
thick cylinders and flat plates would have enhanced 
the practical value of the book for readers engaged 
in drawing offices. An account of the mechanical 
properties of materials is contained in a chapter 
that occupies only 24 pages. Nevertheless, the 
volume is a well-prepared introduction to the larger 
work mentioned above, since care has been exercised 
by the authors in the arrangement of the matter 
and the preparation of the illustrative examples. 








THE LATE MR. J. L. HODGSON. 

Taat side of engineering which approximates to 
physics has, we regret to record, suffered a loss in the 
death, at a comparatively early age, of Mr. John 
Laurence Hodgson, an engineer who had done notable 
work in the important branch of pressure and flow 
measurements for practically the whole of his career. 
Mr. Hodgson, who was born on April 3, 1881, died on 
Friday, August 14 last, after a. somewhat protracted 
illness, Educated at the Upper Grammar School, 
Lincoln, he entered University College, Nottingham, 
in the year 1897, distinguishing himself in electrical 
engineering and taking the Bachelor of Science Degree 
of the University of London in 1903. Mr. Hodgson’s 
introduction to the practice of engineering was varied. 

After leaving the University he was for some months 
with Messrs. William Walker, during which time he 
patented a sewage-control apparatus. Following this, 
he was employed at the Gedling Colliery, Notts, in 
surveying duties both below and above ground, and 
then, in November, 1904, became a pupil with Messrs. 
Yarrow and Company, at that time at Poplar. His 
contact with marine engineering lasted until the early 
part of 1907, when he took up a position with Messrs. 
George Kent, Limited, of 199, High Holborn, W.C.1, 
and Luton. With this firm Mr. Hodgson remained for 
something like 25 years, acting as its technical adviser in 
alr, gas and steam measurement and control. He 
designed the first Venturi air meters which were installed 
on the Witwatersrand by the Victoria Falls and Trans- 
vaal Power Company. Other research in connection 
with the South African mines included the development 
of air meters for testing the efficiency of rock drills. 

Mu h original work was done later on the use of the 
°rifice for the measurement of fluid flow. Records of 
Some part of Mr. Hodgson’s activities are to be found in 
the numerous papers he contributed to technical 
“ocieties, He was an Associate Member of the Institu- 
tien of Civil Engineers, a Member of the Institution of 
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Mechanical Engineers, an Associate Fellow of the Royal 
Aeronautical Society, and a Fellow of the Institute of 
Fuel. For two of his contributions to The Institution 
of Civil Engineers, Mr. Hodgson was awarded Telford 
Premiums. A recent paper on “ Automatic Com- 
busion-Control Systems,” presented jointly with Mr. 
L. L. Robison, before the Institution of Mechanical 
Engineers, and reproduced in abstract in ENGINEERING, 
vol. cxxxvii, page 134 (1934), is a characteristic example 
of Mr. Hodgson’s collaborative work. A paper pre- 
sented to the Institution of Automobile Engineers in 
1916 shows his originality of outlook, as it describes 
the method of testing model propellers in a closed 
channel, now widely adopted for aeronautical work. 
Apropos of this, Mr. Hodgson was interested in flying 
and gained a pilot’s certificate in1917. Another of his 
varied interests was economies, on which subject he 
had published two unconventional books 








THE LATE MR. C. W. KINDER, 
C.M.G. 


WE note with regret the death of Mr. Claude William 
Kinder, C.M.G., which occurred at his home at Churt, 
Surrey, on August 9. Mr. Kinder, who was a pioneer of 
railway construction in China and served for 31 years as 
Engineer-in-chief and general manager of the Imperial 
Chinese Railways, was the son of the late Major T. W. 
Kinder, Master of the Hongkong Mint, and was born 
on August 10, 1852. After studying under his father’s 
direction he proceeded to Russia in 1871, where he was 
engaged for two years as assistant engineer at the 
Alexandrofsky Works, St. Petersburg. In April, 1873, 
he was appointed assistant engineer to Mr. R. Vicars 
Boyle, C.8.I., Engineer-in-Chief of the Imperial Govern- 
ment Railways of Japan, and for the succeeding four 
years was engaged in surveying and constructional 
work. In 1878, when only 26 years of age, he became 
resident engineer, under Mr. R. R. Burnett, of the 
Chinese Engineering and Mining Company. Two 
pits were opened under his supervision and he also 
directed the erection of plant for hauling 1,300 tons 
of coal daily. Another work for which he was respon- 
sible was the construction of 22 miles of cana], compris- 
ing a number of bridges and locks, between Chow Cha 
Tun and Lulai. He also superintended the construc- 
tion of wharves and arranged for the ordering of steam 
tugs and barges. 

Mr. Kinder’s long association with railway work in 
North China began in 1880, when he constructed the 
first standard-gauge line, between Tongshan and 
Chow Cha Tun, to convey passengers, goods, and 
minerals, and, by constructing the first locomotive 
in the country greatly helped to overcome the prejudice 
against the use of steam traction. In 1883, he was 
appointed chief engineer of the railway undertaking, 
and in the following years examined and reported 
upon several hundred miles of proposed railway lines in 
Northern China, culminating in the extension of the 
existing line to Lulai in 1886-87, and on to Tientsin, 
via Taku, in 1888, and from Tongshan to Kaiping. 
Further extensions followed and the line eventually 
constituted the Imperial Railways of North China 
(Tungehow to Yingkow and Mukden), now known 
as the Peiping-Laoning (Peking-Mukden) section of 
the National Railways. After his retirement, Mr. 
Kinder served as advisory engineer for the Peking- 
Mukden Railway. For his services during the Boxer 
troubles of 1900 he received the C.M.G. from the 
British Government, was mentioned in dispatches and 
was awarded the China, 1900, Medal, with clasp, for 
the Relief of Peking. In 1905, he was made a Mandarin 
of the Red Button, 2nd Class, and also received the 
Imperial Order of the Double Dragon. Mr. Kinder 
was elected an associate member of the Institution of 
Civil Engineers on February 5, 1878, and was trans- 
ferred to the rank of member on December 10, 1889. 








ANNUALS AND REFERENCE BOOKS. 


Kelly’s Directory of Merchants, Manufacturers and 
Shippers of the World.—The 50th edition, that for 
1936, of this well-known directory has recently been 
published by Messrs. Kelly’s Directories, Limited, 
186, Strand, London, W.C.2. As heretofore, the direc- 
tory comprises two volumes, the first covering all the 
countries of the world, except the British Empire, 
which is dealt with in the second volume. The first 
volume is divided into four main sections, devoted, 
respectively, to Europe, Asia, Africa, and North, 
Central and South America and the West Indies. 
Each continental division contains sections for the 
countries forming part of that continent, arranged in 
alphabetical order, and the sections for each country 
are further sub-divided into sub-sections for each 
town. Under each town are arranged trade headings 
in alphabetical order, and the names and addresses of 
firms engaged in the various industries are clearly 
indicated. In the case of the United States of America, 
@ general trade classification is furnished, in which the 
names of those engaged in any trade throughout the 
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country appear in one alphabetical list under the 
heading referring to their trade. The second volume 
is divided into four main sections, dealing, respectively, 
with England, Scotland and Wales, except London ; 
London; Ireland; and the British Dominions and 
Dependencies. The first three divisions each contain 
an alphabetical list of firms, a classification of the 
firms under trade groupings, a list of telegraphic 
addvesses, and separate lists of exporters and importers 
arranged alphabetically under the headings of the goods 
in which they deal. The information concerning the 
British Dominions and Dependencies is arranged in a 
manner similar to that employed in the first volume. 
The indexing is very complete, and, like the detailed 
instructions given for the use of the directory, is in 
four languages, namely, English, French, German and 
Spanish. The whole of the work is revised annually 
and we understand that many thousands of alterations 
in names and addresses have been embodied in the 
present work, the price of which is 31. 4s., post free. 

Willing’s Press Guide, 1936.—The uses of this 
annual are so many and varied that it is not sur- 
prising to find that the current issue is the sixty-third. 
Whether the advertiser is searching for a new outlet 
in hitherto untouched counties, the man with a hobby 
is looking for periodicals dealing with it, or the indus- 
trialist is seeking for a technical paper connected with 
his trade, all should be able to find what they want in 
this comprehensive index and handbook of the Press 
of Great Britain and Ireland, The list is primarily 
arranged in alphabetical order, and gives prices, dates 
of issue, postal address and telephone numbers, but 
there are separate lists of London periodicals, provin- 
cial publications arranged both in counties and in 
towns; lists of Dominion and Colonial publications, 
and of those issued in English in countries where 
that language is not generally spoken; and lists of 
foreign publications, Other lists give recent titular 
changes and amalgamations, and there is a chronological! 
list of the oldest British publications which commences 
with the Oxford Gazette of 1665. The publishers are 
Messrs. Willing Service, 356-364, Gray’s Inn-road, 
London, W.C.2, and the price is 2s, 6d, net. 

Lloyd’s Register Book,—The two bulky volumes which 
constitute the 1936-1937 edition of Lloyd’s Register 
of Shipping have recently been issued. As usual, 
the volumes contain detailed particulars of all sea- 
going vessels of the world of 100 tons and upwards, 
and, in addition, data regarding the steel and iron 
vessels trading on the Great Lakes of North America. 
A full record of upwards of 31,000 steamers, motor 
ships, sailing vessels and non-propelled craft is presented 
in the Register. Numerous lists, of great practical value 
to the shipping community, are to be found in the 
volumes. These include shipbuilders and marine 
engineers in all countries ; detailed particulars of dry 
and wet docks, ports and harbours, at home and 
abroad; the telegraphic and postal addresses of 
some 20,000 firms connected with shipping in all parts 
of the world; steamers and motorships of 10,000 tons 
and upwards, arranged according to nationality and 
gross tonnage ; rticulars of the speed of merchant 
vessels capable of 12 knots and upwards ; information 
regarding deadweight, cubic capacities, and refrigerating 
appliances of cargo steamers and motorships ; and lists 
of shipowners and managers, and of bulk oil-carrying 
ships. The figures given in the book show that the 
world tonnage in existence on June 30 last totalled 
65,063,643. Out of this total, steamers and motor- 
ships aggregated 64,004,885 tons, of which 17,182,857 
were owned in Great Britain and Ireland. In 1914, 
some 41-6 per cent. of the world’s steam and motorship 
tonnage was owned in this country, but this percentage, 
owing to the gradual increase of mercantile fleets 
abroad, has now been reduced to 26:8. The great 
development which has taken place during the past 
twenty-two years in the utilisation of marine steam 
turbines and internal-combustion engines may be 
gathered from tables given in the Register Book. 
There are now 1,632 steamers, making together 
11,319,169 tons, propelled by means of turbines or 
a combination of steam turbines and reciprocating 
engines, and 6,128 vessels, aggregating 12,290,599 tons, 
fitted with internal-combustion engines, as compared 
with 730,000 tons and 220,000 tons, respectively, in 
1914. The Register is issued to subscribers, and the 
rate of subscription for public institutions is 12 guineas 
per annum for a single copy, and 7 guineas per annum 
for each additional copy. If the copies are periodically 
posted with additions and corrections in type, the 
subscription for each copy is 20 guineas per annum. 
For all other subscribers, including marine-insurance 
companies, the subscription is 7 guineas per annum 
for each copy, unless periodically posted throughout 
the year, in which case the charge is 17 guineas per 
annum for each copy supplied. Supplements contain- 
ing the necessary additions and corrections are issued 
at intervals, and are supplied to subscribers not 
resident in London or not having their copies regularly 





posted, The offices of Lloyd’s Register of Shipping 
are at 71, Fenchurch-street, London, E,C.3, 
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275-B.H.P. PNEUMATIC-TYRED 
PETROL-DRIVEN RAILCAR. 
(Concluded from page 168.) 
Some difficulty has been experienced on earlier 
Michelin railears owing to the failure of the track 
cireuiting system under unfavourable conditions, and 


| 
| 








to the equipment referred to, there is also a foot button | 
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and the brakes applied. In order that the driver may 
take his hand off the throttle lever for any purpose 
without applying the brakes, the dead-man’s-foot 
buttons already referred to are provided. These 


buttons are placed in such positions that should the | 


driver fall, he cannot fall on either button. In addition 


& new system, developed by Messrs, Westinghouse | for wind horns on either side of the panel. The tell- 
Brake and Signal Company, Limited, is employed on | t#le lights for the track-circuiting system are mounted 


the new vehicle. The system is designed to ensure 
reliable shunting of both alternating-current and direct- 
current track circuits. The difficulties referred to 
in the past have arisen from the fact that it was imprac- 
ticable to provide sufficient mechanical pressure 
between the in and rails to bring the film-puncturing 
voltage down to a working value, and in the new 
system, the requisite puncture voltage is obtained 
from a source of supply on the railcar itself, and does 
not rely on the relatively-small signalling voltage at 
which the track circuit is operated. The equipment 
provides for a continuous application of a high- 
frequency voltage between the shoes and the rails 





sufficient to maintain puncture of the film, thus} 
allowing the necessary shunt current from the track | 
circuit to flow through the shoe-feeding circuits, the | 
windings of which are connected so as to offer practically 
no impedance across the track circuit. 

The requisite current, at 300 cycles, is obtained | 
from a small rotary converter driven from the car} 
batteries, and supplying two shoe-feeding transformer | 
units. Each of the latter contains a feed transformer, 
the primary of which is fed from the rotary converter | 
through a regulating reactance. The transformers 
are provided with two separate secondary windings, | 
each feeding a pair of rail contact shoes, the polarities | 
being so arranged that a circulating current of pre- 
determined value, as governed by the setting of the 
reactance, is maintained among the four shoes at each 
end of the car. Each transformer also incorporates | 
a small proving transformer having two primary | 
windings connected in series with two secondary | 
windings of the main transformer. The outputs of | 
these tranformers operate the apparatus of the proving 
unit. This consists of a simple arrangement of small | 
direct-current proving relays working in conjunction | 
with full-wave metal rectifiers and adjustable resist- 
ances for controlling the sensitivity of the proving | 
circuit. The apparatus is duplicated to cater for | 
both transformer units. Circuits are taken over the | 
contacts on these proving relays to operate an illu- | 
minated indicator in the driver’s compartment. The 
proving relays are only energised when the 300-cycle | 
current is flowing through both primary windings of 
the proving transformers, so indicating that all four | 
shoes in each shoe set are making intimate contact | 
with the running rails. The illuminated cab indicator | 
shows two green lights so long as the apparatus is 
running. Failure of either shoe set to pass circulating 
current through all four shoes is indicated by the | 
corresponding green lamp in the indicator being | 
extinguished, and a red lamp lighted. An arene 
alarm is also incorporated to operate in conjunction 








above the driving panel. The main switch is also in 
the driver’s compartment, but the alternator and 
driving-bogie transformer are placed under the guard’s 
seat, and the proving and delay-relay units are in the 
guard’s van. The trailing-bogie transformer is located 
under one of the seats at the forward end of the car. 
The horns indicating a failure in the track circuit are 
mounted on the roof of the car. These horns cannot 
be switched off until a sea] is broken protecting a switch 
in the guard’s van. 

A board on one side of the driver’s compartment 
carries the main switch, guard’s indicator bell, the 
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switches controlling the interior lights, traffic lights 
and tail lights, and the alarm warning signal. This 
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| CHEMICAL ENGINEERING 
CONGRESS. 


(Continued from page 186.) 


Section B.—Rerractorties, Rupper, &c., tn PLayy 


ConsTRUCTION.—Contd. 


“The Use of Rubber for Chemical Equipment ” was 
discussed by S. A. Brazier, who warned users that 
rubber-lined equipment had its limitations. Where 
serious failure had occurred investigation had shown 
that rubber was being used under conditions for which 
| it was not suitable. The plea was, therefore, made 
| for closer co-operation between the rubber manufac. 
turer and the user of the equipment in regard to 
| furnishing full details of the conditions of service and 
in respect to the design of the plant, so that pitfalls 
revealed as the result of earlier experience might be 
avoided. The vulcanised rubber normally used for 
chemical-plant equipment was divided into two groups, 
the so-called soft vulcanised rubbers and materials 
somewhat loosely described as ebonites, vulcanites, or 
hard rubbers. Soft vulcanised rubbers varied widely 
in their physical characteristics and were usually 
defined by the amount of sulphur (1 per cent. to 
6 per cent.) used in the compound. Materials of the 
ebonite or vulcanite class contained considerably more 
combined sulphur, which, in a fully vulcanised ebonite, 
was of the order of 30 per cent., corresponding roughly 
to the formula (C;H,)S. As making the position even 
further confused, it was mentioned that in certain special. 
ised types of rubber, employed particularly for heat 
resistance, no sulphur was actually used in the com- 
pound, the amount necessary for vulcanisation being 
| obtained from the accelerators present, so that here 
| the amount of combined sulphur might be as low 
}as 0-25 per cent. For use in lining chemical-plant 
| equipment, rubbers of the soft vulcanised type were 
| most suitable for abrasive conditions, such as the 
| handling of liquors containing crystals in suspension, 
slurries, &c., or where rapid or severe changes in 
| temperature were likely to occur. They were also 
more resistant to mechanical shock and more suitable 
for high-temperature work. They were, however, not 
nearly so resistant to the stronger chemical liquors 
|as the corresponding “ hard” rubbers or ebonite, as 
| under such conditions they readily swelled owing to 
absorption of liquid. Ebonite was liable to be some- 
| what brittle and, when used in conjunction with metals, 
differences in thermal expansion might tend to cause 
cracks and separation with rapid changes of tempera- 
ture or alternate rapid heating and cooling; the 
temperature of ebonite or ebonite-lined pipes should 
| be maintained as uniform as possible. Ebonite hada 
definite plastic flow at elevated temperatures and 
readily deformed at temperatures in excess of 70 deg. C. 
Flexible ebonites had been developed by using a 
smaller ratio of sulphur than that indicated previously. 
Products coming within the description of semi- 
ebonites had been in use industrially for many years, 
and their somewhat unusual physical properties made 
them suitable for certain specialised purposes, such 





with the light indicator should the car be left unattended | panel also carries three switches controlling the electric | as, for example, for covering rollers used for dye baths, 


in track-circuited areas. 


There is a time delay incor- | petrol pumps, two of these switches being in normal use 
porated in the alarm control circuit to prevent its | and one in reserve. There is a cock in the guard’s van 


| bleach liquors, &c. 


Dealing with the resistance to chemicals, the author 


operation when passing over rail joints, &c., the delay | for emergency application of the brakes, and it may | stated that both soft rubber and ebonite had been 


consisting of a thermal cut out set for approximately | 
5-second operation. 

Turning now to the car controls, the raised driver's 
compartment contains the driving panel with a dead- | 
man’s-foot button at each side, the reversing lever, | 
radiator-shutter lever, air-chute flap lever and clutch 
lever, the whole of the controls being arranged so as 
to be within convenient reach of the driver. The 
reversing lever, which operates the sliding-dog clutch 
in the driving axle, is at one side under the driver's 
window, the pre-selector lever is duplicated on each 
side of the driving panel, and the clutch lever projects | 
from the floor in front of the panel. This lever is so 
arranged that the first half of its movement engages 
the gear which has been pre-selected, while the second 
half movement engages the clutch. It follows that 
the take-up of the drive for moving the car from rest, 
and when changing speed, is controlled by the clutch 
after full engagement of the gear. A diagram of the 
driving panel is reproduced in Fig. 26. It will be 
observed, as stated, that there is pre-selector mechanism 
on each side of the panel, the driver standing at one or 
the other, according to the direction of movement of 
the car. As shown, the panel carries the throttle 
lever, incorporating the dead man’s handle, the brake 
valve, main-reservoir air-pressure gauge, brake-cylinder 
air-pressure gauge, oil-pressure gauge, and speedometer. 
Other fittings are warning lights for loss of pressure in 
the driving and trailing bogie tyres, alarm warning light, | 
ignition warning light, and electric-horn buttons. 
Should the driver take his hand off the throttle lever, | 
a by-pass valve is moved back by a spring; this 





| speed of 72} m.p.h. was achieved at one point on the 


be mentioned that the emergency-stopping buttons in | 
the passenger’s compartment are arranged to give 
audible warning to the driver, and not to stop the 
vehicle directly, as the very high rate of deceleration 
available renders it inadvisable that the emergency 
braking should be under the passengers’ direct control. 
The electrical equipment was supplied by Messrs. 
C.A.V.-Bosch, Limited, and includes a 24-volt-dynamo 
and large batteries, the latter being located at the 
trailing end of the car. 

In conclusion, we may say that during a run from 
Rugby to Wansford and back on July 14, it was clearly 
demonstrated that the excellent running qualities of 
the original Michelin models, on which we commented 
when dealing with these vehicles, were fully reproduced 
on the Coventry Pneumatic car, the smoothness of 
running on the trip being emphasised by the fact that 
the line from Rugby to Wansford is only of the second 
class. As would be anticipated from the more powerful 
engine, the British model has a somewhat superior 
performance to the corresponding car built in France. 
The actual performance is indicated by the curves 
reproduced in Fig. 27. A timed run was undertaken 
over the same route on July 28, and on this occasion 
the outward journey was made in 52 minutes 13 seconds, 
and the return journey in 54 minutes 45 seconds, the 
latter including several checks. The distance between 
Rugby and Wansford is 44} miles, and the route includes 
a number of curves and fairly stiff gradients. The 
minimum speed on the outward journey was 49 m.p.h. 
up a gradient of 1 in 90, 14 miles in length, and a 


jacid of all strengths. 


found particularly useful for use with hydrochloric 
With sulphuric acid, rubber 
could be used with acid up to 50 per cent. concen- 
tration, with a limiting temperature of from 60 deg. 
to 65 deg. C. Phosphoric acid offered more scope, 
85 per cent. being the usual limiting concentration, 
but for nitric acid soft rubber was only suitable in 
very low concentrations, and ebonite, under suitable 
temperature conditions, for concentrations up 
15 per cent. or 20 per cent. Steel properly lined with 
the correct grade of ebonite was almost universally us 

for the storage and handling of acetic acid below 


90 per cent. Both forms of rubber showed good 
resistance to alkalis, although most soft rubbers 
Solu- 


became swollen and were attacked by ammonia. 
tions of most of the inorganic salts commonly employed 
in chemical operations could be safely handled up te 
saturation or over even if definitely acidic. Most 
solvents, other than alcohol, acetone, &c., readily 
attacked and caused soft rubbers to swell, and ebonites 
were also attacked to a lesser extent. Oxidising 
materials such as persulphates required individual 
consideration, but ebonite showed spec ally good resis- 
tance to chlorine and other forms of bleach liquors. 
Neither hard nor soft rubber was suitable for use with 
chromic acid or with the anilines. Steam hose could 
be obtained for working at pressures up to 150 |b. pet 
square inch, although naturally the life of such hose 
was strictly limited ; hydraulic hose was available for 
working pressures up to 3,000 lb. per square inch. 
Rubber-convered conveyors having a consid rable 





releases the air from the operating cylinder and so} return trip. The leading dimensions of the car were | 


allows a piston in the cylinder to be moved back | given in Figs. 2 to 5, Plate X, ante. 
by a spring. The throttle is thus closed to idling speed | tons in running order 


It weighs 104 | 





resistance to heat were also used for conveying hot 
cement, hot coke, or clinker. 

The methods in use at the National Physica! Labora 
tory for the determination of the thermal conductivities 
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of materials in slab form were described by Dr. Ezer| E. Norlin, in a paper entitled ‘* Experience with Non- 


Griffiths in a paper entitled “ Apparatus for the Study | Corrodible 


of Heat-Insulating Materials for Use at Low and High 
Temperatures.” The author stated that modern 
industrial requirements called for data in the range 
from —20 deg. C. to about +1,100 deg. C., and 
consequently the design of the apparatus had to be 
adapted for a particular temperature range. For tests 
on materials intended for refrigeration, it was cus- 
tomary to work with one face of the sample measuring 
12 in. by 12 in., maintained at a temperature of about 
0 deg. C., while the other face was at +20 deg. C. 
The apparatus used was a hot plate placed between two 
slabs of the material and provided with a guard-ring 
carefully maintained at the same temperature as that 
of the central hot plate. For materials of coarse 
structure, specimens measuring 3 ft. by 3 ft. were 
used. For higher temperatures, i.e., hot-face tempera- 
ture up to 450 deg. C., a simple form of hot-plate 
apparatus was used, as the guard-ring form of apparatus 
was somewhat laborious to operate when determina- 
tions had to be made over several ranges of tempera- 
tures. The hot plate measured 12 in. by 12 in., while 
the cold plates measured 24 in. by 24 in. The material 
under test completely surrounded the hot plate, con- 
sisting of two slabs 24 in. by 24 in. and a slab the 
thickness of the hot plate around its boundary. For 
low temperatures the heat input was measured 
electrically. 

The measurements of thermal conductivities corre- 
sponding to hot-face temperatures in the range from 
450 deg. C. to 1,100 deg. C. were carried out with an 
apparatus in which the heat transmitted through the 
specimen was measured by a flow calorimeter. This 
apparatus consisted of a shallow box of refractory 
(Mabor) bricks well insulated with diatomite bricks. 
The heating element consisted of nine rods of Silit 
connected in parallel to the 230-volt A.C. mains. The 
specimen under test might be in the form of a solid slab, 
measuring 18 in. by 18 in. by 2 in. to 3 in. thick, or built 
up of standard-sized bricks cemented together and 
clamped in a frame. The slab under test constituted 
the top of the furnace and on its upper surface was laid 
a calorimeter. The calorimeter was a copper plate 
with a coil of piping scldered to the top surface, and it 
covered an area of 9 in. by 9 in. in the centre of the 
specimen. The guard round the calorimeter was in 
four sections. The water supply was from a constant 
head tank, the stream entering the calorimeter at the 
outer edge and leaving at the centre. In the four 
sections constituting the guard, the ring flow entered 
along the edge nearest the calorimeter in each of the 
sections. Thus temperature gradients between the 
calorimeter and guard plates were reduced to a mini- 
mum. By adjusting the rate of water flow in the calori- 
meter and in the sections of the guard ring, it was 
possible to arrange that the temperature rise in the 
guard should be the same as that in the calorimeter. 
The temperatures of the faces of the specimens were 
obtained by thermo-elements, and in addition, obser- 
vations of the temperature of the hot face were taken 
by means of a disappearing-filament optical pyrometer 
sighted on the surface through a series of holes in the 
bottom of the furnace. When powdered materials 
were studied, the top of the furnace was covered by a 
plate of heat-resisting alloy and the powder was kept 
in position by a framework placed on top of the plate. 
The materials studied in this apparatus had ranged 
from carborundum refractories with a conductivity of 
0-0055 ¢.g.s. units, to asbestos diatomaceous earth 
composition, with a conductivity of about 0-00015. 

_“ Chemical Engineering Problems in Relation to the 
Coarser Textile Fibres: Jute, Coir and Sisal,’’ was the 
title of a paper contributed by Mr. 8S. G. Barker, in which 
it was pointed out that on account of the extensive use 
of these materials for packing materials for transport 
in which the only requirements were that they should 
be cheap, non-returnable, and have the requisite tensile 
strength and resistance to abrasion, little scientific 
attention had been paid to them in the past ; and the 
development or modification of their real characteristic 
properties to meet the more meticulous demands of 
to-day has scarcely begum. Coir fibre was used largely 
in the tropics, for example, for ropes where elasticity or 
resistance to decay was especially desired. On the other 
hand, its brittleness and low tensile strength as 
ordinarily produced, placed distinct limitations upon its 
use. Coir fibre was absolutely immune from bacterial 
attack or rotting. Even if buried in the ground for a 
protracted period bacteria had no effect and its 
resistance to decay in water was well known. It was 
ideal for lagging gas and water pipes, and underground 
cables, but had been neglected for this purpose because 
of its coarseness or harshness, and the difficulty of 
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Swedish Chemical 
Industry.” Dealing first with the properties of 
materials, the author classed the non-corrodible 
materials available as metals, metal coatings and non- 
metal materials. The most important non-corrodible 
alloys were considered to be chromium steel, nickel- 
chromium steel, chromium-silicon steel and high-class 
iron-silicon alloys. A very thin, hardly visible layer of 
chromium oxide was usually formed on the surface of 
chromium-alloy steel. The addition of 1 per cent. to 
2 per cent. of molybdenum to stainless steel gave 
increased resistance to diluted weak acids, as well as to 
sulphurous acid and bisulphites. This was of special 
importance for the manufacture of wood pulp. The 
degree of resistance to corrosion of stainless steel 
depended not only on the composition but also on heat 
treatment and surface finish, for many uses perfect 
polishing being essential. Silicon steel with 12 per 
cent. to 18 per cent. Si was not attacked by con- 
centrated sulphuric acid, mixtures of sulphuric and 
nitric acid, and slightly dilute but not concentrated 
hydrocholoric acid. Iron-silicon alloys with up to 
10 per cent. aluminium were very resistant to gases and 
sulphur at high temperatures. 

Aluminium and its alloys came next in importance 
to iron in non-corrodibility. As a rule, aluminium 
was less corrodible than its alloys. Since the protective 
layer on aluminium was made up of oxides, the so- 
called ‘ Eloxal’’ process had been developed of pro- 
ducing by electrolysis a far more efficient oxide layer, 
from 25 to 100 times as thick as the natural oxide 
coating. The “ Eloxal” layer might be made soft and 
tough so that it would withstand bending, but it was 
porous, and the pores had to be filled up with silicic 
acid from water glass or with varnishes. The attack 
of aluminium by alkalis and soda might be counteracted 
by sodium silicate or alkali chromate. Dilute sulphuric 
acid (5 per cent. to 10 per cent.) and fuming sulphuric 
acid did not corrode aluminium at low temperatures. 
Hydrochloric acid and chlorides exerted a compara- 
tively strong corrosive action on aluminium. Fatty 
and resin acids corroded aluminium at high tempera- 
tures. The same applied to aniline and alcohol, 
whereas “ Silumin’’ and some silicon alloys were not 
corroded by these substances when boiling. Pure lead 
—commercial lead being very pure, and containing 
99-99 per cent. Pb—was particularly resistant to sul- 
phuric acid. It had, however, the two drawbacks of poor 
mechanical strength, and tendency to recrystallisation 
making it brittle and probably also less resistant to 
corrosion. For temperatures up to 200 deg. C. pure 
lead was the best known material for resistance to 
sulphuric acid. At 230 deg. C. marked corrosion 
began. The properties of copper depended on the 
presence of atmospheric oxygen. In vacuum, copper 
might provide sufficient resistance to corrosion, but 
this disappeared in the presence of oxygen. Small 
quantities of sulphur formed sulphides on copper 
surfaces, thus stimulating corrosion. On the other 
hand, corrosion by organic acids might be delayed 
by the presence of small quantities of potassium 
ferrocyanide. In the absence of air, copper was a 
resistant and extensively used material for distilling 
raw acetic acid containing formic acid. Copper was 
corroded by alcohol and kerosene, but not by benzine 
or benzole. Bronze, copper-aluminium and copper- 
silicon alloys might be more resistant than pure copper, 
but, on account of their high cost, the use of the alloys 
was limited to small appliances and to applications 
where the high mechanical strength of bronze was of 
special importance. Nickel, as marketed, was fairly 
pure—99-4 per cent. to 99°8 per cent. Ni—and 
possessed good resistance to corrosion. It was less 
resistant in the presence of atmospheric oxygen, but 
might be rendered less sensitive to this influence by 
polishing. Monel metal was similar to nickel in respect 
of resistance to corrosion. Nickel-chromium and 
nickel-chromium alloys were resistant to atmospheric 
oxygen and other gases at high temperatures. 

Of the non-metallic materials, the author suggested 
that porcelain and stoneware were the best non- 
corrodible materials. When rubber was used, ¢.g., for 
lining large iron containers, the surface must first be 
carefully cleaned, by sandblasting or otherwise, and 
washed. Then a binding layer, consisting of benzine 
solution of rubber with certain additions, among 
others sulphur compounds, which combined with iron 
to form a skin of ferrous sulphide, was applied to 
ensure adhesion. After sufficient vaporisation of the 
solvent, plates of soft or hard rubber 5 mm. to 10 mm. 
in thickness were laid on the surface and joined by 
means of rubber cement, which ensured tightness of 
the joints. The rubber was then vulcanised. Synthetic 
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lapping. Harshness could be removed by softening. | resins represented a valuable addition to available 
Experiment had shown that its immunity to decay was | materials. A special material ‘“‘ Haveg,” consisting of 
lessened and destroyed by alkaline attack. Scrubbing | bakelite and asbestos, insoluble in acids, had been 
towers had been used in which coir was employed for | developed for use in the chemical industry. 


the rec overy of thousands of tons of acetone. 


In a large factory making food products in Stock- 


Protection against corrosion, with particular reference | holm, which had been in operation for nearly two 
to the Swedish chemical industry, was discussed by | years, stainless steel equipment was used for cooking 
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and preparation, large and small vessels for storage 
and transport of food articles, various conveying 
appliances, indoor coverings, such as plates for working 
tables, columns and doors, as well as for outdoor 
coverings, spouts, &c. In another Stockholm factory 
Monel metal was used to convey salt solutions. In 
the manufacture of wood pulp, various materials were 
used, depending on the corrosive actions, including 
stainless and acid-proof steels. For some purposes, 
where mechanical and thermal stresses were not toc 
high, acid-proof bricks and hard rubber were likewis 
used. In wood-grinding mills, stainless steel was used 
to a very limited extent. During past years, however, 
sifter plates made of stainless steel had been tried at 
several mills and had given good results.- In sulphite 
pulp mills corrosion did not, in general, present any 
special problems. Here, ordinary wrought-iron was 
quite a suitable material, and there was no reason to 
use stainless steel, except, perhaps, for evaporator 
tubes. In sulphite pulp mills the use of acid-proof 
steel had steadily increased during the past few years, 
and it might be said that the introduction of cooking by 
circulation and indirect heating had been rendered 
technically and economically possible by the proper- 
ties of acid-proof steel. Reduction and contact fur- 
naces, pre-cooler tubes, mechanical dustbins, &c., which 
were worked at temperatures between 500 deg. and 
1,000 deg. C., were made of wrought sheet-iron lined 
with fireclay bricks, Some parts might be made of 
wrought-iron and cast-iron without any refractory 
lining, even’ when directly exposed to hot gases at 
temperatures to 1,000 deg. C., if they were efficiently 
water-cooled. Sulphurous gases at a temperature 
below 550 deg. C. could be conducted through pipes 
made of ordinary sheet iron without brick lining, pro- 
vided that the outside of the pipe was air-proof. At 
temperatures below 350 deg. C., iron was but slightly 
attacked by these gases. Therefore, Cottrell filters for 
dust and sulphur and cooler tubes for cooling gases 
from 350 deg. to 100 deg. C. could be made of ordinary 
sheet iron. Ordinary stainless chromium steel and 
chromium-nickel steel were not resistant to gases 
containing sulphur. 

The “ Metals and Alloys Used in the Construction of 
Chemical Plant’ in America were described by Mr. 
James A. Lee in a paper that to some extent inevitably 
overlapped that of E. Norlen. The materials used in 
America that formed the subject matter of this paper 
were chromium steels, chromium-nickel steels, nickel, 
copper, aluminium, silver and precious metals. The 
newer alloys had been used to produce purer chemicals 
at lower operating costs and to augment safety from 
accidents. The principal feature of chromium-iron 
alloys containing upwards of 20 per cent. chromium 
was their resistance to long exposure at high tempera- 
tures under oxidising conditions, to sulphur and to 
oxides of nitrogen. Alloys with about 26 per cent. to 
28 per cent. chromium, when exposed to oxidising 
atmospheres up to 2,100 deg. F., or slightly higher, 
maintained their surface indefinitely. The alloy with 
16 per cent. to 18 per cent. chromium and under 
0-10 per cent. to 0-12 per cent. carbon was one of the 
most useful of the stainless steel group. It had excellent 
resistance to corrosion, was reasonable in cost, and from 
the standpoint of general utility might be regarded as 
the best of the straight chromium alloys. The advan- 
tages offered by the stainless steels containing 12 per 
cent. to 15 per cent. chromium with under 0-12 per cent. 
carbon (or where greater hardness is essential, under 
0-18 per cent. to 0-20 per cent. C.) were high-tensile 
strength and toughness combined with great ductility. 
The 4 per cent. to 6 per cent. chromium steels had an 
important application as pressure still tubes in petroleum 
refineries. Hesnienss had proved that this alloy steel 
resisted corrosion where the corrosive medium con- 
tained hydrogen sulphide or any sulphides which 
reacted with iron, steel, brass, or Monel metal giving 
iron sulphide, copper sulphide, or nickel sulphide as 
the products of corrosion. The outstanding charac- 
teristics of the alloys of chromium, nickel and iron were 
their resistance to oxidising solutions and their depen- 
dence on oxidising agents to maintain their corrosion- 
resistant state. One of the few weaknesses of the 18-8 
type of alloy was its susceptibility to intergranular 
corrosion. Sulphurous acid in which no sulphuric acid 
oe chlorides were present might be handled with 18-8 
steel. Of the nickel-copper alloys, undoubtedly the 
most important commercially was Monel metal. 
Under most conditions, resistance to corrosion increased 
with the nickel content of the alloys, at least up to 
80 per cent. nickel. It seemed safe to say that Monel 
metal possessed a useful degree of resistance towards 
more corrosives than other metals of construction. Per- 
haps the most outstanding alloy for chlorine and hydro- 
chloric acid service was “ Fastelloy,” which in the 
wrought-iron form contained 58 per cent, nickel, 20 per 
cent. molybdenum, and 20 per cent. iron, and in cast- 
ings, in addition to these elements, chromium and 
tungsten. Aluminium bronzes were used where the 
combination of strength with resistance to corrosion 





and abrasion was essential; for example, pump parts 
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and diaphragms, acid pickling equipment, and Jordan | aluminium surface was more resistant than a rough | component mixtures, but reliable and relatively simple 
bars for pulping. The high-copper nickel type of | surface, and resistance of aluminium to attack was methods had not yet been clearly demonstrated, 
alloys which varied in composition from 65 per cent. dependent on the oxide layer, it was evident that great | although methods for calculating the number of equili- 


to 75 per cent. copper, 20 per cent. to 30 per cent. 
nickel, and 5 per cent. zine, were extensively used to| 
resist salt and alkaline solutions, dilute sulphuric acid, | 
dilute chlorine bleach solutions, and 


care must be taken in cleaning aluminium vessels. In 
principle, only such materials should be used for clean- 
ing as did not attack the metal. For this reason, since 


|brium plates as applied to identified components 
| individually might also be used with highly complex 
| mixtures, such as complex petroleum fractions. The 


anhydrous | cleaning, in most instances, aimed at the removal of | large number of such arbitrary components required, 


ammonia gas or liquid, but they were not recommended | fats and similar substances, recourse should be had to | and the relative inaccuracy of the boiling point analysis, 


for moist ammonia. 

In 1932, an alloy of beryllium and copper having 
unusual properties was introduced. Although its uses | 
were limited, its non-sparking property, strength, and 
resistance to wear and corrosion made it suitable for | 
hammers and blades in grinding mills, pulpers and | 
mixers. Hand tools such as chisels, hammers, scrapers | 
and wrenches were made of beryllium-copper for use in 
explosive atmospheres. Tellerium lead was for America 
a new development brought over from England a} 
few years ago. It has greater tensile strength and | 
more resistance to fatigue and corrosion than other 
chemical leads. Rather brief experience of it in| 
America indicated that for a short period this lead alloy 
would withstand boiling sulphuric acid, and that it 
very satisfactorily resisted phosphoric acid, chlorine 
gas, impure solutions of sodium sulphite, and sulphur 
dioxide. The author stated that corrosion products 
in the amounts formed were not toxic to man nor to 
yeasts and moulds used in the fermentation industry. 
The metal seemed to have no specific distinctive effects 
on vitamins at low or higher temperatures. Silver- 
lined equipment was used when a vacuum or high 
pressure was employed, especially if the equipment was 
large and was operated at a high temperature. The 
acetic acid industry was probably the first to adopt | 
silver for equipment. Condensers, stills, valves, pipe | 
lines, and vats had been made either from solid or | 
with linings of silver. In the preparation of phenol for | 
pharmaceutical purposes, fine silver condenser tubes, 
stills, pipe lines, and valves were used. The photo- | 
graphic industry was probably the largest single user | 
of silver in the form of equipment. In the manufac- | 
ture of certain tar products, and in the recovery of | 
solvents in the rayon industry, silver condensers were 
used. An American tannery employed silver and 
silver-lined vacuum pans. In the production of | 
sodium salts of phosphoric acid, steam-jacketed silver 
kettles had given many years of satisfactory service. 
It was quite feasible to make large pieces of equipment 
out of platinum ; though the initial cost was naturally 
high, the scrap value is also high. Tantalum, platinum, 
gold and platinum, gold and palladium alloys were used | 
for spinnerets in the rayon industry. Precious clad | 
metals and plated surfaces were new developments 
that no doubt would be utilised by chemical engineers 
in the immediate future. Recent improvements had 
been made in platinum, rhodium, and palladium. 
Although it was not generally known, quite important 
amounts of gold were used in the chemical industry 
because of its special physical and chemical charac- 
teristics. It had a fairly high melting point, 1,940 deg. 
F., and did not oxidise at any temperature. It was 
completely resistant to all mineral acids, but was readily 
soluble in aqua regia. 

The “ Correct and Faulty Treatment of Aluminium 
Plant " was discussed by Mr. H. Réhrig, who stated that 
from simple fluid containers, as a starting point, the 
range of use of this metal covered mixing plant, filtering 
apparatus and conveying plant, and included boiling 
vessels for normal and for increased and reduced pres- 
sure, distilling and rectifying apparatus, dephlegmators, 
high-pressure vessels, installations for the catalytic 
production of nitrogen, heat and so forth and electrical 
transmission lines and switching plant. It was 
particularly important that it should not be wrongly 
handled during the assemblage or in operation, as 
otherwise there might be variations in its mechanical 
properties. In assembling aluminium plant it was 
very important to grease all screws and nuts with 
a stable lubricant. In order to avoid the formation 
of potential differences leading to local attack, when 
a fluid conducting electricity was present, the parts 
to be linked together, bolts, nuts and rivets, must be 
composed of the same material, or if this was not 
possible, the various metals must be separated by 
insulation. In plant construction, permanent connec- 
tions were usually produced by welding, and among 
the various welding precesses, first place was occupied | 
by autogenous welding with oxy-hydrogen or oxy- | 
acetylene. Few joints were made by hammer welding, | 
whereas arc welding and resistance welding were of 
growing importance. In plant construction, soldering | 
processes for aluminium made use of high-melting 
aluminium-rich solders, for these alone ensured an 
adequate resistance to corrosion. In addition to the 














alkaline solutions containing silicate additions. If 
cleaning by scraping was necessary, the cleaning should 
be followed by an artificial reinforcement of the pro- 
tective film, though the oxide skin recovered quickly | 
when injured. In addition to the anodic Eloxal | 
method, the reinforcement of the oxide skin might 
be effected chemically by immersion in a hot solution | 
of alkaline chromate for about 10 minutes. This | 


| 


| method was known as the M.B.V. process, and a similar | 


method had been introduced in England under the 
name of “ Pylumin.” The oxide layer, whether pro- 
duced naturally or artificially, did not withstand the 
action of strong alkaline solutions. It therefore 


became necessary to protect aluminium apparatus from | 


the action of strong alkalis, or even from strong acids, 
by means of protective paints. 

Professor J. J. Trillat discussed the annealing of 
aluminium in a paper entitled ‘* Application of X-rays 
to the Study of Commercial and Refined Aluminium.” 
He pointed out that with aluminium, as with other 
metals, re-crystallisation depended on factors such 
as chemical composition, mechanical treatment, orien- 
tation of the crystallites, temperature, and time. 
Using samples of commercial aluminium (99-0 per cent. 
Al) and a sample of refined aluminium (99-993 per 
cent. Al), the author had investigated the temperature 
at which recrystallisation began and ended, as well as 


the influence of time and chemical composition on | 


annealing. X-ray examination and tests of mechanical 
properties were used to control the effects of annealing. 
Refined aluminium recrystallised at temperatures 
20 deg. C. to 30 deg. C. lower than those at which 
commercial metal recrystallised. There was not a 
marked difference between metal with a high content 
of iron and that with a high content of silicon, though 
the latter tended to recrystallise more easily than 
the former. The breaking strain of the refined metal 
was less than that of the commercial samples, and 


whereas prolongation of annealing beyond ten minutes | 


did not noticeably change the structure of refined metal, 
annealing for five hours had considerable influence on 
the structure of the commercial metal. Further tests 
were made with a sample of pure (99-9986 per cent.) 
aluminium, in which the speed of re-crystallisation was 
found to be very great and to increase with the tem- 
perature, though the size of the crystals had no 
particular tendency to quick growth at average anneal- 
ing temperatures. The author concluded by insisting 
on the valuable assistance afforded by X-rays to 
metallurgists. The Sebye-Scherrer system was recom- 
mended, in which the metal in the form of a sheet 
0-2 mm. thick was placed at the end of a collimator 
0-5 mm. diameter and was exposed to X-rays, emitted 
by a copper cathode, of wave-length 1-54 The 
rays, diffracted by the metallic crystals, registered on 
a photographic film situated 2 em. farther away. 
The apparatus required constant current of 30 kV 
and 15 milliamperes, the time of exposure being of the 
order of three hours. 


SEPARATION, 

The papers taken in Section C, dealing with 
separation, were divided by the General Reporter 
into three groups, the first concerned with separation 
processes accompanied by change of phase or physical 
state, the second separation without such changes, 
the third group being concerned with separation 
involving chemical reactions. We give below sum- 
maries of selected papers from these classes. 

Many complex chemical engineering problems have 
arisen during the study of the art of distillation, and, ina 
contribution on “ Distillation” by Professor G. G. 
Brown, important aspects of the subject were dealt 
with. In practice, Professor Brown said, it was now 


Section C.- 


| established that reliable thermal and equilibrium data 


were important and of value, and also offered an excel- 
lent field for scientific investigation. Such data were 


| essential before any computation could be made of the 


number of plates or transfer units required, and it was 
of interest that the equilibria in the methanol-water 
system had been determined recently with concordant 
results. Provided the thermal and equilibrium data 
were available, the computation of the number of the 
equilibrium plates required for the separation of binary 


| made these methods difficult or unsatisfactory in 
|application. The quantity of equilibrium plates 
required for effective separation might be computed in 
a satisfactory manner by methods outlined, though the 
number of actual plates required largely depended 
upon the plate efficiency ; and, furthermore, the actual 
plate efficiency in commercial distillation columns was 
far from uniform, due to varying factors of construction 
and operation. Entrainment might be regarded as the 
combined result of two distinct effects, the actual 
|carrying of droplets by the rising vapour and the 
| throwing of liquid particles by the dynamic action of 
the vapour jets on the plate. The effects of entrain- 
| ment were largely the impairment of colour, loss of 
| liquid overhead as in oil absorbers, and decrease in 
| plate efficiency. Based on a theoretically derived 
| equation for the carrying effects of the rising vapour 
| combined with empirically determined constants, an 
| equation could be used as a means of estimating the 
maximum vapour capacity of columns in general. 
Entrainment in fractionating towers was receiving 
more attention as its importance was becoming appre- 
ciated, and data on the quantity of entrainment in 
bubble plate columns had been published. A radical 
| departure from the conventional type of fractionating 
}column was that of the centrifugal fractionator, in 
which the centrifugal force generated in the coil by 
| rotation cause the reflux liquid from the condenser 
| to flow in a thin film from the top inner coil to the 
| lower inside coil until it collected in the annular portion 
|of the enlarged chamber at the bottom, whence it 
was drained into the main vessel. The process combined 
|a high efficiency and a low power consumption. 

| The study of coal tar problems from the national 
standpoint has attracted widespread attention in 
various European countries, and in “The Production 
and Treatment of Road Tar in Great Britain,” by 
Messrs. W. E. Cone and W. J. Chadder, the subject was 
further discussed with special reference to the production 
and treatment of tar on broad lines and the formulation 
of a constructive policy whereby the most economic 
use could be made of this valuable national asset. 
Tar produced in coke ovens had certain typical proper- 
ties, but gas works tar differed markedly in character 
according to its methods of preparation, whether in 
static or continuous carbonising plant, from feebly 
coking or strongly coking coals or from nut coal, mine 
coal or slack. Statistical production data relating to 
the tar industry were difficult to obtain, and it would 
be an advantage to the tar industry if annual publica- 
tion could be made of the quantity and types of coal 
tar produced, the methods applied in its manufacture, 
and the quantitative distribution of the products 
obtained from each tar. The road industry appeared 
to be the largest single consumer of tar products in 
this country, although it had been handicapped because 
there was no co-ordination in a national sense, of the 
treatment of tar for the production of road tar. Further- 
more, the industry was without precise information on 
the particular properties which a good road tar should 
possess since the existing specifications contained no 
ad hoc tests indicative of the likely behaviour of the 
tar on the road. The only means of ensuring that the 
best use was made of the tar available, was the estab- 
lishment of a national organisation with complete 
control over the treatment and disposal of all tar 
produced within the country and power to inaugurate 
research, investigate new processes, develop improved 
methods of road construction, and the co-ordination of 
supply with demand. Recent developments in the 
technique of the manufacture of tar emulsions indicated 
that the near future would witness a further extension 
in the use of tar emulsions for road constructional 
purposes. 

In a paper by Mr. E. A. Alliott, a detailed discussion 
was given of the variety, modifications and applications 
of pressure, sterilising and vacuum filter presses together 
with their mode of operation, with some elucidation 
of industrial problems involving filtration. Pressure 
filter presses were now available which could handle 
almost any type of liquor and suited to all plain opera- 
tions where washing was not required. Feed passages 
and outlet cocks were now so arranged that any chamber 
could be isolated without interfering with the general 





| mixtures presented no difficulty. A graphical method | press, and runnings or wash liquors might be diverted 
| had been devised which incorporated a complete heat | to a separate run off. 


It was an advantage to have the 


resistance of aluminium to corrosion mentioned in the | balance around each plate by the use of the enthalpy | sight glass fitting so designed that the glass itself could 
preceding paper by Mr. Norlin, Mr. Réhrig emphasised | concentration chart as well as the equilibrium relation- | be rapidly replaced while the press was in operation. 
the deleterious effect of metals, particularly of copper, | 
which might be deposited from a solution in contact 
with aluminium, and mercury ; 
better to avoid the use of mercury thermometers in| Many suggestions had been made for calculating the | type enabling them to be used without cloths. 
plant constructed of aluminium. 





ships. Heat concentration diagrams were serviceable 


An interesting recent development, where ordinary 


for making heat balances even if the graphical methods | cloths were rapidly destroyed, was the provision of 4 


for this reason it was| were not used for computing the number of plates. | permanent porous tile in filter plates of the normal 


For 


Since a polished| number of equilibrium plates required for multi- |low pressures or small presses, plain lever or centre 
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serew closing was excellent, but a spur or ratchet gear 
was desirable for large presses in order to give extra 
purchase. Some modifications were proposed in 
particular types of filter presses, which indicated that 
attempts were being made to make frame presses accom- 
plish the work which was the special field of enclosed 
pressure filters. A development in enclosed pressure 
metal filters consisted of a special construction enabling 
rings of filter paper to be employed under considerable 
pressure while use was made of their whole surface. 
In discussing vacuum rotary filters, it was pointed out 
that difficulties arose in connection with the cracking 
of the cake during drying, giving rise to air leaks and 
hence reducing the vacuum. Filter presses were now 
available which operated continuously and under 
vacuum and were in effect a rotary vacuum filter turned 
mside out, so that the product to be filtered was led 
into the hollow interior of the drum. One end of the 
drum was open to admit a conveyor, which received 
the cake from the upper part of the drum as it was 
dislodged by an internal scraper. There was now a 
large variety of filter presses to meet the requirements 
of the complex filtration problems which arose in 
industry, 

_In presenting a paper entitled ‘‘ Concerning the 
Theory ‘ f Coal Washing,”’ Mr. V. Spee indicated how the 
laws of free falling spheres were inapplicable to the 
conditions which exist in a coal washing plant and an 
attempt was made to develop new hypotheses, laws 
and formule which offered a more adequate explanation 
of the behaviour of particles during the process of coal 
washing. From an experimental study of the move- 
ment of a sphere in a narrow tube it appeared that, 
if a sphere was dropped in a narrow tube filled with a 
Stagnant liquid, the falling velocity of the sphere was 
determined by the velocity of the liquid in the groove 
diameter between the sphere and tube. The application 
of these deduced laws to the behaviour of particles in a 
bed of coal were studied under the assumption that the 
particles moved like spheres in narrow tubes. During 
he first stroke of a jig, the coarser particles moved 
‘pwards in relation to the smaller particles of equal 
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density, #.e., fine particles fell quickly compared with 
large particles, whereas in the second part of the stroke, 
the particles tended to find a position in relation to 
each other in which the coarser particles moved down- 
wards with respect to the smaller, contrary to what 
occurred during the first part of the stroke. In both 
cases a particle with greater density fell more rapidly 
than a particle of the same diameter and less density ; 
this was important as the real object in view in coal- 
washing operations was to effect separation according 
to density and regardless of size. The particles of 
greater density would move downwards in relation to 
those of lesser density of the same dimensions, Hence, 
if the length and the number of strokes of the jig were 
desirably and judiciously chosen, it seemed possible 
to arrive at a separation which was independent of the 
grain coarseness, and dependent on the density alone, 
and adjustments could be made in such a manner that 
each of the two parts of the jig stroke, could have a 
pronounced and dominant influence on the ultimate 
results of the washing process. ; 


(To be continued.) 








SMALL-SCREW FINISHING 
MACHINES. 


THE two machines illustrated in the accompanying 
Figs. 1 and 2, perform the finishing operations on small 
screws with slotted heads, that is, the machine shown 
in Fig. 1, forms the thread on the shank of the screw, 
and that in Fig. 2 cuts the slot, to take a screw driver, 
in the tops of the heads. Both machines are auto- 
matic, and are manufactured by Messrs. Coventry 
Machine Tool Works, Limited, St. George’s-road, 
Coventry. The thread is formed on the prepared 
blank by a rolling motion, the blank being rolled 
between a stationary and a moving die, both dies having 
grooves lengthwise, shaped with the tooth profile and 
set at an angle to produce the correct helix. A dis- 
cussion of the principles of this now familiar method of 
| forming threads was given in ENGINEERING, vol. cxxix, 





Automatic Screw-Heap SLoTrinc MACHINE. 


page 721 (1930), and the automatic machine now 
in question will simply be described. The dies 
are arranged at an angle, so that the finished 
screws fall into a receptacle at their open end. The 
sliding die is carried in a holder with guide and bearing 
surfaces at right angles, and is seen towards the left 
hand. The stationary die is carried in a holder sup- 
ported on the base, and its position can be identified 
by the projecting adjusting screws at the back of it 
on the right hand of the illustration. 

The blanks are fed to the dies from the closed hopper 
at the rear of the machine. A slide reciprocating in 
a vertical direction lifts the blanks from the hopper and 
deposits them with the shank in a slot between a pair 
of guide rails and the underside of the head resting on 
the rails. A rotating device, driven by belts from the 
main shaft, ensures the blanks being correctly placed 
before passing on to the dies, and returns any 
not lying properly to the hopper for a second feed. 
A number of blanks are delivered by the hopper gear 
at each stroke, so as to ensure continuous operation. 
From the guide rails the blanks pass one at a time 
to the transfer slide, the function of which is to feed 
the blanks. This slide is spring-operated on its for- 
ward stroke to avoid breakage should a blank become 
jambed. The return stroke is cam-operated, and the 
slide can be locked in the extreme withdrawn position, 
so that such a blank can be removed without danger 
to the operator. In normal working the cycle is as 
follows. The upper end of the slide carries a finger 
which, when brought up against a blank just prior to the 
end of the return stroke, first lifts and then descends 
on a blank gripping it firmly at the commencement of 
the forward stroke, and so holding it throughout the 
stroke, at the end of which the blank is delivered to 
the starting finger. This finger pushes the blank into 
the space between the dies, and, the sliding die com- 
mencing its outward stroke, the blank is threaded and 
rolled out to the receiving tray. The several mechan- 
isms are provided with adjustments to suit variations 
in blanks, &c. The automatic thread-rolling machine 





is made in six sizes, the smallest of which will thread 
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about 145 blanks per minute up to ¢ in. in diameter, 
and with a maximum length of thread of 1} in. The 
largest machine will thread screws § in. in diameter 
by 4 in. length of thread, at the rate of about 50 per 
minute. The machines may be driven by any con- 
venient method through a belt pulley, a flywheel being 
provided to equalise the motion. 

The screw-head slotting machine is, like the thread- 
rolling machine, of the inclined gravity-discharge type, 
and is provided with pulleys for belt drive. It is made 
in two sizes, one of which will take screws with a 
maximum diameter of } in. by 1} in. long, and 
the other screws up to } in. by 2} in. long. In both 
cases the slots are cut in cheese-headed, button-headed, 
or similar t 
diameter with alternative speeds of 350 r.p.m. and 
620 r.p.m. The feeding mechanism is generally similar 
to that of the thread-rolling machine, and consists of 
a closed hopper with a reciprocating slide and a rotating 
clearing device. The screws are fed into notches in 
the periphery of a circular carrier plate which is rotated 
intermittently, so as to bring one screw at a time 
directly below the saw. The spindle of the saw is 
horizontal, and is carried in a frame pivoted at one 
side. The saw is raised by a spring and lowered by a 
cam in synchronisation with the rotation of the carrier 
plate, to permit this to index to a fresh point, and 
after which the saw descends to make the cut. The 
depth of cut is adjustable, and the saw frame as a 
whole is adjustable in position to suit different sizes of 
screw, and to provide a tensioning movement for the 
chain which forms the final drive. Sliding gears 
provide the two speed changes. The frame can also 
be swung back clear of the table, while the saw is 
being changed, during which operation the spindle is 
locked. A flywheel and a buffer spring ensure steadi- 
ness of running of the saw. 

The carrier-plate notches are so spaced and the 
loading gear so timed that a fresh blank is inserted while 
the preceding one is under the saw. After leaving the 
saw and before discharge, the slotted screw head is 
passed under a swinging cutter which removes any 
burr. This cutter is actuated by a cam. The cam- 
shaft, which carries also the cam for the saw frame 
movement, is coupled to the main drive by a friction 
clutch which controls all the movements of the machine, 
except the rotation of the saw. Lubrication is effected 
by a Tecalemit pressure pump driven by belt from the 
hopper mechanism. 








THE VIBRATION OF CONCRETE. 


An interesting investigation of the effect of vibration on 
concrete, by M. Mary, Ingénieur des Ponts et Chaussées, 
appeared in the Annales des Ponts et Chaussées for 
March, 1936. M. Mary was led to make this investigation 
by the consideration that although the compacting of 
concrete by vibration has been studied by a large 
number of investigators, the methods usually adopted 
have not been altogether satisfactory. No experiments 
had, to his knowledge, been carried out to analyse 
the manner in which the vibrations are transmitted 
through the concrete. 

M. Mary’s apparatus consisted essentially of a small 
metal receptacle which could be plunged into the 
concrete and containing a piezo-electric quartz crystal 
fixed so as to have the vibrations transmitted through 
the concrete imparted to it. The electric charges 
developed on the quartz were transmitted to the grid 
of an electrometer valve, the anode current of which, 
after amplification, was made to operate the mirror of 
an oscillograph. This deflected a beam of light on to 
a moving film, giving a record of the vibrations. 
types of apparatus were tried, but the best results 
were obtained by the inclusion of a moving mass 
inside the receptacle, designed to operate as an accelero- 
meter, the diagrams recorded giving at each instant the 
value of the acceleration of the particles of concrete at 
the point at which the receptacle is inserted. The 


receptacle containing the quartz and the moving mass, | 


which is mounted on a spring, is drum-shaped and 
12 cm. in diameter. This was attached to a rigid tube 
2-5 cm. diameter and 70 cm. long, to the other end of 
which was fixed the electrometer valve, contained in a 
metal cylinder. From the end of the metal cylinder a 
flexible connection led to the amplifying valves and the 
oscillograph, which were fixed on a table in the labo- 
ratory. 

Before making the tests it was necessary to design a 
box for the concrete which would allow a moderate 
quantity of concrete to be used and at the same time 
prevent vibrations transmitted through the sides from 
affecting the results. It was found that with a long 
rectangular-shaped wooden box with the vibrator 


arranged at one end, the strength of the vibrations | 
decreased with the distance at which the quartz was | 


inserted until the latter reached a point not far from 
the end of the box, when the amplitude again increased. 


This was due to vibrations transmitted through the | 
two sides reaching the end of the box. 


Eventually a 





of screw by a circular saw 2} in. in | 


Three | 
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trough constructed of masonry, 140 cm. by 40 cm. by 
40 cm., was adopted, it being found that walls of 
masonry had practically no influence upon the records, 
no vibration of practical significance passing through 
them. In order to make it possible to use the same 
concrete for a series of experiments and also to prevent 
inconvenience due to premature setting, kieselguhr 
was used instead of cement in most of the experiments. 
The use of this material did not appear to affect the 
transmission of the vibrations in any way. 

In certain cases the records showed periodic varia- 
tions. These were found to occur in relatively dry con- 
crete in which the vibrator tended to make a hole slightly 
greater than its own diameter in the concrete and to 
roll round inside the hole. In other cases in which 
| the records revealed irregular vibrations, these were 
found to be caused by the- vibrator striking stones 
or other solid material when the concrete was too dry 
and when no film of water was interposed between such 
solid material and the vibrator. Generally it was found 
that the vibrations were regular when the quartz was 
inserted in a medium of a fluid nature and reasonably 
homogeneous, as, for instance, in water or in mortar, 
even if the medium consisted of a comparatively thin 
film or coating surrounding the stones or hard sub- 
stances. Such a film actually formed by the vibrating 
action after a few minutes, provided the concrete was 
not too dry. 

The decrease in amplitude of the vibrations with 
increase of distance between the vibrator and quartz was 
clearly revealed by the tests. Thus in one case, with 
the quartz 20 cm. from the vibrator, the amplitude of 
vibration as recorded graphically was 45 mm.; with 
the quartz 100 cm. distant it was 2-5 mm. This ampli- 
tude, M. Mary is careful to point out, is not a graphical 
representation of the movement of the particles of 
concrete, but is a representation of the acceleration 
imparted to such particles. 

In order to ascertain the effect of varying degrees of 
fluidity, a mixture was used of 120 litres gravel, 60 litres 
sand, and 9 kg. kieselguhr. Water was added to give 
slumps of 1 cm., 4 cm., and 14 cm. When the ampli- 
tude figures were plotted against distance it was found 
that variations in fluidity, with this mix, made very 
little difference. Another series of experiments, in 
which the mix employed was composed of 150 litres 
gravel, 75 litres sand and 11-25 kg. kieselguhr, and 
the slumps were $ cm. and 6 cm., gave similar results. 
In order to test the effect of the size of the aggregate, 
comparisons were made between a mix composed of 
150 litres of Seine gravel, 75 litres Seine sand and 
11-25 kg. kieselguhr, and one composed of 90 litres of 
broken stone, 30-75 mm., 90 litres Seine gravel, 
40 litres Seine sand, and 11-25 kg. kieselguhr. The 
slump was 4 cm. for both mixes. This test showed 
that vibrations were transmitted slightly better through 
the gravel concrete than through the broken-stone 
conerete, though the difference was not sufficiently 
| great to enable any very definite conclusion to be 
drawn. 

In order to study the influence of the vibration 
frequency, records were made for vibrators of different 
|types and weights. From these amplitudes were 
| plotted against the distance, one set of curves showing 
| that the amplitude was the same when the speed was 
| the same, even when the vibrators were of different 
| weight, although the power brought into play was 
|}much greater in the case of the heavy equipment 

than in the case of the lighter. In another set of experi- 
| ments the amplitudes were also found to increase with 
| the velocity of vibration, and this increase was particu- 
| larly marked on reaching a frequency of 5,000 per minute. 
| These tests, however, were not conclusive since the 
power increased with the speed, the heavier types of 
| equipment having the highest frequencies. 

| In conclusion, M. Mary states that he is of opinion 
| that the principal value of the apparatus and methods 
| he described lie in the facilities they present in connec- 
| tion with the design of vibrators, in showing in a rapid 
|and simple manner to what extent certain essential 
requirements are met, which could otherwise only be 
decided by actual experience. 











| _ 
| Repvuctron or Sprncace at Ramway Track WATER 


| Troveus.—We are informed that 3,675,000 gallons of 
water are being saved every day on the London, Midland 
}and Scottish Railway as the result of the fitting of a 
| device to those of the Company’s 7,700 locomotives 
| which are equipped with scoops for taking up water 
| from track-troughs while travelling at full speed. The 
device consists of a deflector-plate in front of the pick-up 
| scoop, which, by directing the water from the sides 
|of the trough towards the centre, causes an artificial 
increase in the height of the water in the region of the 
|} scoop mouthpiece and so increases, by 200 gallons, 
| the amount of water it is possible to pick up at each lift. 
The use of this device, which results in a reduction by 
| about 50 per cent. of the amount of water wasted through 
| spillage at water troughs, is part of a campaign which the 
Company is vigorously conducting for the reduction 
of its annual bill of 300,0001. for water used for locomotive 
purposes. 


| 
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CATALOGUES. 


Brake Linings.—Messrs. Raybestos-Belaco, Limited, 
Asbestos House, Southwark-street, London, S.E.1, 
have prepared a booklet on the condition of braking 
defined as ‘‘ brake fade,”” which causes a vehicle to rol] 
on at the end of a quick retardation. Very interesting 
information is given both as to the causes and remedies 
for the effect. 


Motor Accessories, &c.—Revised and enlarged to 844 

ages, an illustrated catalogue recently received from 
ad Brown Brothers, Limited, Brown’s Buildings, 
Great Eastern-street, London, E.C.2, covers an exceed. 
ingly wide and varied range of motor and motor-cycle 
accessories, tools, metals, tyres, garage equipment, 
replacement parts, and clothing. 





Electric Fans.—Messrs. Marelli and Company, Limited, 
Artillery House, Artillery Row, Victoria-street, London, 
8.W.1, have issued a pamphlet covering a range of electric 
fans of the desk and bracket, fixed and oscillating, 
ceiling cabin, exhaust and ventilating types. Dimen 
sions, speeds, and prices are given in each instance. 


Bearings.—The Michell pivoted thrust and journal 
bearings are now manufactured under licence by Messrs. 
Dominion Engineering Company, Limited, Montreal, 
Canada, who have compiled a pamphlet covering the 
general principle, load-carrying capacity, friction, cooling, 
lubrication, assembly, care and maintenance, dimensions, 
and typical applications of these bearings. 


Castors, &c.—Indoor transportation troubles with 
truck or trolley are discussed in an informative manner 
in a new loose-leaf catalogue received from Messrs. 
“ Autoset”’ Sales, Limited, 14, New Bridge-street, 
London, E.C.4. Castors, wheels, trolleys, trucks, and 
anti-friction devices are illustrated and described, dimen 
sions and fitting instructions where necessary being 
included. 


Grain Cleaning and Handling Machinery.—Messrs 
Robert Boby, Limited, Bury St. Edmunds, have compiled 
a new catalogue on this subject, illustrating a compre- 
hensive of machines for all purposes. As the 
Government Purity Regulations of different countries 
and the requirements of customers vary, the firm prefer 
to state capacity and output against each individual 
inquiry. 

Stainless Steels.—A list of the various corrosive agents 
to which “ Evershyne” and “ Weldshyne”’ stainless 
steels are fully resistant is given in a new publication, 
which has reached us from Messrs. Samuel Osborn and 
Company, Limited, Clyde Steel Works, Sheffield. A 
general description of the chief qualities of the steels is 
given with instructions for their correct manipulation 
various applications are also suggested. 


Roller Bearings.—Split roller bearings from the smallest 
sizes up to 28 in. diameter, in which both inner and outer 
races as well as the roller cages and housings are split, 
form the subject matter of a catalogue received from 
Messrs. The per Roller Bearing Company, Limited, 
Kings Lynn, Norfolk. Among the examples illustrated 
are some of the thirty-two 15}-in. roller bearings used 
on the Tees bridge, each carrying a load of 172 tons. 


Woodworking Machinery.—Recent additions to the 
range of woodworking machinery manufactured by 
Messrs. Thomas Robinson and Son, Limited, Rochdale, 
Lancashire, are described in a folder received from this 
firm. They include an under-driven roller-feed saw 
bench, power-feed ripping saw bench, travelling-head 
cross-cutting and trenching machine, saw bench with 
canting spindle, and planing, tenoning and moulding 
machines. 


Steam Raising.—‘‘ Survey of Boiler Plants” is the 
title given to an interesting brochure produced by Messrs. 
International Combustion, Limited, Aldwych House, 
Aldwych, London, W.C.2. This is a record of recent 
representative installations in large power stations and 
small industrial plants. Cross-sectional drawings, to- 
gether with reproductions of photographs, clearly illus 
trate the constructional details. Output and performance 
figures are given in each instance. 


Electric Motors.—New catalogue sections in_ |oose- 
leaf form have been received from Messrs. Higgs Motors, 
Limited, Witton, Birmingham, 6. These relate to 
industrial electric motors, totally-enclosed crane and 
| hoist motors, protected, screen protected and drip-proo! 
continuously-rated change-speed squirrel-cage motors, 
| stator and rotor units, plain-bearing machines, direct- 
| current motors, vertical spindle motors, repulsion-start 
| induction motors, gear-units, and polishing and grinding 
| motors. 


Mining and Metallurgical Equipment.—On this subject 
a new publication has reached us from Messrs. Fraser and 
Chalmers Engineering Works (of the General Electric 
| Company, Limited), Erith, Kent. This gives an illus 
FS description of installations used in the concen- 
} 








tration and treatment of ores of every class,and covers 
erushing and screening equipment, stamp mills, grinding 
equipment, pumps, cyanide plants, concentrating 
machines, roasting and smelting furnaces and converters 
dredges, and prospecting drills. 


Heavy Steel Products.—Reproductions of photograph 
are used in an attractive brochure issued by Messrs. The 
Darlington Forge, Limited, The Forge, Darlington. t? 
| call attention to the wide and varied range they under- 
| take of heavy ships’ castings and forgings, comer 

vessels, boiler drums, and general forgings. Castings ° 
| medium weight for the electrical and general-engineerns 
| industries are also referred to. In order further % 
| develop the ship-repairing and breakdown work, a spec!® 
‘section of the firm has been organised. 
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CANAL-LINING EQUIPMENT ON 
THE LOS ANGELES AQUEDUCT. 


THE local water resources available to Los Angeles 


and neighbouring Southern California communities 


have been undergoing gradual but definite depletion 
for many years. The water table has steadily fallen 
ind the supplies now being drawn from the under- 





adequate to supply all the needs of Southern 
California for many years if properly regulated. 
To effect such regulation, both for flood control and 
to make possible the full use of water which would 
otherwise run to waste in the Gulf of California, the 
United States Bureau of Reclamation has constructed 
the Boulder Canyon Dam. The Government will 
be reimbursed for the cost of this work through 
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ground reservoirs greatly exceed normal replenish- 
ment. To alleviate this situation, in so far as Los 
Angeles was concerned, the Owens River Aqueduct 
was constructed, but about twelve years ago it 
became evident that the additional supplies thus 
made available would be inadequate to meet the 
ultimate needs of even the city of Los Angeles, 
to say nothing of the similar requirements of the 
surrounding territory. It became, therefore, im- 
perative to find additional sources to draw upon. 
The only adequate new source which examination 
proved to be feasible was the Colorado River, but 
the entire flow of this was already appropriated for 
irrigation purposes farther south. However, the 
excess flood waters of this stream were found to be 
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charges for storage and for water used for power 
generation. 

The Federal Government does not undertake to 
distribute the water stored by the Boulder Dam, 
and in order to avail themselves of an allotment 
of this supply, thirteen cities, including Los Angeles, 
combined together in a scheme to this end, the 
Metropolitan Water District of Southern California 
being organised in 1928 for the purpose and formally 
taking over the planning of an aqueduct leading from 
the Colorado River to the Southern Californian 
area, in 1930. 

A careful study of the possible routes led to the 
final decision to divert the flow at a point 18 miles 
up the Colorado River from Parker, Arizona, and 
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150 miles below the Boulder Dam. The main line 
of the aqueduct from Parker terminates in the 
Cajalco reservoir, about 12 miles south of Riverside, 
California, from which point distributing lines 
to the cities of the district are to be built. The map, 
Fig. 3, page 216, shows the route taken by the 
aqueduct, and the profile, Fig. 4, will give an idea 
of the country traversed. 

With a total length of 242 miles which, as will 


| be observed from Fig. 4, embraces tunnels, cut-and- 


cover conduit, open-lined canal and pressure-pipe 
construction, the aqueduct is designed for a flow 
of 1,605 cusecs, or approximately 1,000 million 
gallons per day. Allowing 7 per cent. for shut- 
downs, this gives an average flow of 1,500 cusecs. 
The total distance embraces about 92 miles of 
tunnel, 55 miles of cut-and-cover, 63 miles of open 
canal, and 28 miles of inverted syphons. Pumping 
plant and delivery mains for pumping the flow 
through a total lift of 1,616 ft. have also to be 
provided. The standard sections adopted are 
shown in Figs. 5, 6, and 7. Owing to the 
lengths to be dealt with a good deal of special 
plant has been developed for the tunnel and 
culvert sections, as well as for the open canal. 
It will be remembered that a special invert 
finisher was described in ENGINEERING of Febru- 
ary 15, 1935 (page 186). In the open-lined 
canal section, the depth of water will be 10-2 ft. 
and the surface width will be 55 ft. At the start of 
concreting operations on this 63-mile section early 
in 1935, the method used by the contractors was 
merely that of hand placing, the concrete being 
first placed by hand in the bottom of the canal, 
the equipment employed being similar to that used 
on highway work. After a length of the bottom 
paving had set, the concrete was laid on the sides, 
screeding it up the slope by hand, or by means of a 
mechanical slip form. On account of the length 
of the sections to be lined, this method proved un- 
satisfactorily slow, and it was necessary to evolve 
other means by which the work could be expedited. 

With this in view, various methods of placing 
concrete on the bottom and sides concurrently 
were studied. Success with any such plan would 
mean not only better output but would also result 
in a monolithic reinforced-concrete lining of more 
uniform quality. The lining varies in thickness 
from 8 in, in the bottom slab and at the base of the 
slopes to 6 in. at the top of the latter. Another 
operation which was found to be too slow and needed 
speeding up was the trimming of the rough canal 
section, after excavation by large dragline machines, 
to the exact line and grade required for the bottom 
and side slopes. As a result of efforts to solve 
these two problems, two pieces of heavy con- 
struction equipment have been developed repre- 
senting distinctly new types. These are the sub- 
grader and the monolithic paver or concrete 
finisher, illustrated in Figs. 1 and 2, on this page, and 
Figs. 8 to 11, Plate XIII. While the sub-grader is in 
use by different contractors in more than one 
form, and the four monolithic pavers were built 
to serve separate contractors, and each has_ its 
own peculiarities, the basic principles of construction 
and operation have remained the same, and the 
following general description is applicable. 

The sub-grader, on the right in Fig. 8, Plate XIII, 
is a rigid structure spanning the canal, and sup- 
ported on each side on a double or single track of 
75-lb. rails set back 2 ft. from the canal edge and 
hence laid 61-5 ft. apart, centre to centre, and spiked 
to sleepers. The framework consists of two 30-ft. 
end trusses, one on each side of the canal, set parallel 
to the centre line of the canal and supported by 
flanged wheels which, in turn, run on the rails. 
These end trusses are connected by truss members 
which extend across and down into the canal. 
These connecting trusses support the mechanism 
of the grader and ensure the rigidity required to 
obtain an exact finish to line and grade. The most 
ingenious of the sub-graders uses two specially- 
designed side-digging bucket lines, operating at 
right angles to the canal centre line and along the 
under side of the transverse trusses, and clearly 
visible in Fig. 8. These comprise the earth-cutting 
mechanism. The buckets, chain links, and rollers 
are made of a nickel alloy steel, specially hardened 
to resist abrasion. Each bucket line, containing 
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The design of the steel framework of the concrete 
pavers or monolithic finishers is on somewhat 
similar lines to that of the sub-grader. These 
machines operate on the rails set for the sub-grader— 
these remaining undisturbed between the two 
operations. A general view of one of these machines 
is given in Fig. 9, Plate XIII, while details are 
shown in Figs. 1 and 2, page 215. As in the case 
of the sub-grader, the paver is a 60-ft. deck truss 
steel bridge, approximately 20 ft. in width, spanning 
the canal section and supported at the abutments 
by hydraulic jacks which are mounted on bogies 
having a 20-ft. wheelbase. There are fewer moving 
parts in these machines, and two stiff transverse 
trusses were found to be sufficient to ensure the 
desired rigidity. The end bogies are equipped with 
flanged wheels, which, as before described, run on 
rails set to grade on the canal bank. Formed to 
the shape of the finished canal section, and welded 
to the underside of the truss, is a steel plate 64 ft. 
in width, which extends from the top of the machine 
down the 14:1 slope, across the 20-ft. base, and 
up the other side. This acts as a moving form for 
the finished surface of the concrete. Its front and 
back edges are curved to a 4-in. radius to avoid all 
risk of disturbing the surface as the form moves 
over the concrete in finishing the work. Along 
the bottom of the canal, the plate runs square 
across, at right angles to the canal axis, but on the 
slopes it is given a backward rake, so as to provide 
a 2-ft. lead of the forward edge at the bottom, as 
compared with the top. This was done in order 
that concrete might be deposited near the bottom 
of both side slopes a little ahead of that laid along 
the upper portions, thus providing support from 
below for the upper part. Along the leading edge 
of the form plate is a tube in which an eccentric rod 
is revolved rapidly to produce a vibrating action on 
the concrete, tamping it thoroughly. The surface 
left by the form plate is immediately hand trowelled. 
Concrete is dropped, from shuttle cars operating 
as shown in Fig. 1, on top of the framework, along 
an apron plate, extending downwards through the 
framework, and shown in Fig. 2. This plate is 
partitioned off into chute-like compartments imme- 
diately in front of the leading edge of the slip form. 
From supplies in these compartments, the concrete 
is worked down in front of and under the moving 
form. i 

Concrete mixed in two standard road-mixing 
machines, working in tandem on one canal bank, is 
delivered by bucket or conveyor to a hopper on the 
paver or direct to a motor distributing car of the 
bottom-dump type, which shuttles backwards and 
forwards along the top of the main truss. A suffi- 
cient supply of concrete for the work is maintained 
by keeping the car working fast enough to ensure a 
small accumulation above the leading edge of the 
moving form. The shuttle car makes an average 
of 1} trips per minute. 

Two single-drum winches, mounted on the two 
end trusses and driven by 2-h.p. geared electric 
motors, move the paver through two #-in. two-part 
cables passing from each winch through sheaves 
attached to the rail head, and back to the main 
frame. The paver rate of travel is also about 
| ft. per minute. 

To ensure proper placing of concrete on the side 
slopes, internal vibrators are employed, as previously 
indicated. The vibrator tube is 3 in. in diameter 
and 22 ft. long. Each vibrator is belt-driven by a 
10-h.p. electric motor. The placing and compacting 
of the concrete on the level section or bottom of the 
canal, are assured by means of external vibrators 
of the Syntron magnetic type, which vibrate the 
entire plate. As the machine progresses hand 
finishing follows, the men working from wooden 
frames suspended behind the machine and working 
over the surface of the concrete with hand trowels, 
as stated above. 








INcome-Tax Cuart Manvat.—The 2lst edition of 
Tolley's Complete Income-Tax Chart Manual has just 
been published. This incorporates the alterations 
made by the Finance Act, 1936, and all rates, allowances 
and abatements for 1936-37 are set out in great detail. 

© price of the work, including the Irish Free State 
supplement is 4a., post free, and it is obtainable either 
from the compiler, Mr. C. H. Tolley, at 107, Tierney-road, 
London, 8.W.2, or 18, Buckingham-street, W.C.2; or 
from the publishers, Messrs. Waterlow and Sons, Limited, 
London Wall, E.C.2. 
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Industrial Testing. Comparison of Model and 
Full-Scale Results.—The William Froude Labora- 
tory, with its equipment of two ship-testing tanks 
and an experimental propeller tunnel, differs some- 
what from the other departments of the National 
Physical Laboratory inasmuch as it is pre-eminently 
concerned with the conduct of test work on behalf 
of shipowners and builders, the prosecution of 
research of a more general and fundamental character 
being, perforce, subordinated to the demands 
imposed by routine tests on the apparatus available. 
This is not to imply that research work is not carried 
out. On the contrary, in fact, a number of impor- 
tant investigations have recently been completed 
and further work of a similar nature is in active 
progress; and it is, perhaps, worth emphasising 
that the data derived therefrom are not merely of 
immediate practical value to ship designers, but 
that they add to the fund of information at the 
command of the experimental staff of the Froude 
Laboratory, with the result that improvements in 
the lines of a vessel submitted for test, or in the 
design of its propeller, can often be made after 
inspection of the drawings, the expenditure of time 
and money in the tank tests being thereby very 
appreciably reduced. 

During the past year there has been no demand 
for high-speed towing tests, for which, it will be 
remembered, the machinery of the New Tank was 
designed. The New Tank has thus been available 
for steering tests and for towing-load tests on tugs. 
In addition, all testing of screws in open water has 
been carried out in the New Tank, and the position 
as regards general research has consequently been 
somewhat ameliorated. On the other hand, an 
unprecedented number of ship designs has been 
submitted for test and modification during 1935. 
The total, 73, may be compared with 60 for 1934, 
and 28 for each of the lean years 1931 and 1932. 
Altogether this work has involved, during 1935, 
making and testing 160 model hulls, while numerous 
trials of appendages, such as bilge keels and bossings 
for twin screws, have been carried out in addition 
to the hull tests. 

It is significant of the commercial value of tank 
tests on models that, of the 73 designs submitted, 
four were of existing ships in which proposed 
modifications of hull or stern arrangement were 
tested, while another seven, of which one was a 
paddle steamer, were considered to warrant the 
expense of tests on hull resistance alone. It is 
remarkable, further, that all the single-screw ships 
tested were fitted with some form of central fin 
abaft the screw or with some type of blade or 
rudder intended to serve much the same purpose 
of reducing the swirl energy in the propeller slip- 
stream, and so increasing propulsive efficiency. In 
every one of these cases the propeller, the fin, and 
the general shape of ‘the propeller arch were 
improved by adjustment in the laboratory before 
the tests were started. The extent to which the 
overall performance of ships can be improved as 
the outcome of tank tests is also noteworthy. Of 
the 73 designs examined during the past year, no 
fewer than 54 have been effectively improved either 
in hull or propeller or both. Four ships have been 
improved by more than 20 per cent., nine by over 
10 per cent., and 20 by over 5 per cent. When 
it is realised that these economies are obtained 
throughout the long working life of a ship the value 
of tank tests is beyond dispute. 

In addition to this routine, if important work, 
two researches involving tests on eight forms of hull 
have been made on behalf of commercial bodies. 
Another firm requested an investigation of the 
effects of various types of rudders on propulsive 
efficiency, while propulsive tests have also been 
carried out on one ship form with different designs 
of rudders set to small angles, to determine the 


effect on efficiency of the small amounts of changing 


helm necessary for keeping course at sea. 

An interesting commentary on the researches 
during past years into the effects of a sea-way is 
that shipbuilding firms are now asking for self- 








propelled tests of hulls in rough water, involving 
the employment of the mechanical wave-making 
device which is fitted at the end of the testing tank. 
Upon the conclusions reached during the rough- 
water research a procedure has been based whereby 
the relative merits and propulsive qualities of such 
hull-screw combinations can be satisfactorily 
appraised from a short series of tests occupying the 
tank for only one day. 

One other, somewhat specialised, line of investi- 
gation in which, though started as recently as 1934, 
very notable advances have already been achieved 
concerns the design and propulsion of small craft, 
ranging from about 120 ft. to 220 ft. in length, of 
fairly large cargo capacity and good speed for their 
dimensions, and intended to work around the coast 
or to Continental ports. The conclusions reached 
as the result of research on tank models have been 
confirmed by careful trials on one or two trawlers 
and on a 130-ft. single-screw coasting vessel. A 
recent series of tests on some small ferry steamers 
has shown that quite spectacular reductions of 
power—of the order of 30 per cent.—can be achieved 
in this case by applying the modifications of hull 
form and propulsive equipment indicated by the 
tank experiments. 

These results, it will be understood, are of the 
highest practical value, and at the request of the 
shipbuilding industry the research is now being 
extended beyond the exploration of hull charac- 
teristics, to determine the influence of propeller 
speed, the object being to cover the range repre- 
sented by steam and high-revolution oil engines. 
Two typical forms of coaster hull are being employed, 
the diameter and pitch of the screw being varied 
and the after end of the ship being altered as neces- 
sary to suit the propeller. The two hulls are being 
tested loaded and also in ballast trim, both these 
conditions being about equally important for many 
ships engaged in the home trade. 

Throughout all this industrial work the main 
endeavour of the Froude Laboratory is to meet the 
present demand for economy in ship performance 
consistent with seaworthiness. It is, obviously, of 
great importance in this connection that the predic- 
tions made from model tests should be substantially 
and generally achieved on the full scale, and that 
such discrepancies as may occur should be known 
and analysed so that allowances to take account 
of the inevitable differences between laboratory 
tests and sea-going conditions may be accurately 
made and confidently accepted by designers. Par- 
ticular attention to these features has been given 
in the past to steamers of the intermediate liner and 
cargo-carrying types, and it is known from service 
results now available in respect of ships which 
underwent laboratory tests before construction, 
that recent advances in design are exerting their 
expected effects on the actual ships. Quite a number 
of cargo vessels, incorporating the findings of tank 
investigations, are nowadays yielding Admiralty 
coefficients* (based on steam indicated power) as 
high as 410 to 430 on trial and in the region of 360 
in service, which must be regarded as highly satis- 
factory. The Froude Laboratory is therefore pro- 
posing to give careful consideration for some time 
forward to modern passenger liners and to obtain 
similar confirmation of the service economies actually 
being achieved in that class of ship. 

Meanwhile the relation between model and full- 
scale results is being studied by analysing the trials 
of vessels designed on the basis of tank data, 
Twelve such trials have been attended during the 
past year, good agreement as regards power and 
revolutions being noted between the tank estimates 
and the ship figures in the cases of three cargo 
ships, a cross-channel ferry boat, and a canal 
steamer. For two other freighters, four oil tankers 
and a coaster, the ships required higher powers and 
revolutions than those forecast from tank tests, the 
disparities in most instances being about 4 per cent., 
but rising to 8 per cent. and 10 per cent., respec- 
tively, for a twin-screw and a single-screw ship 
driven by rather high-speed oil engines. It is known 
from comparisons made over a number of years, 
that ship powers are some 4 per cent. to 6 per cent,, 








DiK* 





* Admiralty coefficient = where D = displace- 


ment in tons, K = speed in knots, and P = horse power. 
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depending on the class of vessel, greater than those 
predicted from model tests by the use of Froude’s 
constants, so that in all but these two cases the 
tank estimates could be corrected by an appro- 
priate allowance. The remaining disparity still 
remains unexplained at present, but can perhaps 
be ascribed to the fact that these two ships were 
unduly affected by weather conditions at sea. 

A further important aspect of ship-model testing 
on which attention is now being focused is that of 
achieving international uniformity in methods of 
analysing and presenting results and of estimating 
full-scale performance figures from model data. At 
a conference of officials, representing ship-testing 
tanks in several countries, which was held last 
October in Paris, general agreement was reached 
as regards the size and speed of model necessary 
to avoid unstable scale effect and as regards the 
computation of skin-frictional resistance. It is 
hoped that comparisons of the results obtained in 
different tanks will henceforward be greatly simpli- 
fied. Further experimental work and increased 
knowledge will, however, be necessary before wholly 
consistent results are obtained in measurements of 
form effect, wake, scale effect on screws, and of the 
influence of surface roughness, especially as regards 
the fluid friction on surfaces which extend to great 
distances in the direction of motion through water. 

Resistance Due to Waves and Friction. Manceuvring 
of Ships.—The information now available to the 
shipbuilding industry on the effects of waves repre- 
sents the first fruits of an extensive research, which 
is still in progress, to determine the influence of 
rough seas on all aspects of the performance of 
high-speed ships. Recent experiments on this 
subject have been concerned with vessels of the 
cross-channel and liner types, and a special study 
is being made of the effects, on the behaviour of a 
hull in rough water, of the shape of the transverse 
section at different positions along the vessel. The 
necessary laboratory tests for resistance have been 
made with three model hulls of which one, for 
comparison purposes, had cross-sections of the shape 
usual in present-day fast passenger boats. The 
other two hulls had the same principal dimensions 
and displacements, but the shape of the level lines 
was so arranged that one model had marked 
V-shaped sections forward and U-shaped sections 
aft, while the second had U-shaped sections forward 
and sections aft merging from V to Y-shapes. A 
series of towing tests was first made in smooth 
water, and they showed that the normal form was 
the best of the three over a large range of speed, 
not only when the vessels were on level keels, 
but also when they were trimmed by the stern. 
The ensuing tests were carried out in rough water, 
in the form of a regular series of head-on waves 
produced by the wave-making machine at the end 
of the tank. All models experienced an increase of 
resistance under these conditions, but the augment, 
at practically all ship speeds, was less for the 
normal form of hull than for either of the others. 
The hull having the full bow water-line proved 
to be the worst of the three under the action of 
short waves. It was noted that the effect of a 
train of waves, regardless of whether the wave- 
length was long or short, was to impose appreciable 
forces on each of the model hulls when the latter 
were held at rest. One other important general 
effect observed, common to all three shapes under 
test, was a smaller increase of resistance, due to 
waves, at high ship speeds as compared with low 
speeds. At the highest speeds included in the 
scope of the tests, it may be said, the form of the 
cross-section of the hull was found to exert practi- 
cally no effect on the extent to which resistance was 
increased by rough water. 

This work has since been continued to determine 
the manner and extent to which the action and per- 
formance of the propellers are affected by waves. 
Each of the original models has, for this purpose, 
been fitted with twin screws driven internally by 
motors inside the hull which are fitted with measur- 
ing and recording apparatus whereby the inter- 
action between the propellers and the hull can be 
thoroughly studied. 

On the same general subject, a theoretical analysis 
is being made into the fundamental causes of 
pitching and heaving. The cause and prevention of 
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rolling are also matters to which experiments are 
now being devoted, and one of the most attractive 
exhibits displayed on the occasion of the Annual 
Visitation on July 1 was a model cargo boat on 
which the effect of bilge keels in reducing an arti- 
ficially imposed rolling motion were being studied. 
Tests are in progress to differentiate among alter- 
native types of such keels and to study the in- 
fluences of position of bilge keels and shapes of hulls. 
From the results already obtained it appears that 
other factors of design, notably metacentric height, 
have an effect on rolling propensities and tests are 
being conducted in which these factors are varied 
within reasonable limits, regard being paid always 
to seaworthiness. 

Concurrently with this practical research on the 
effects of externally imposed sea-going conditions 
upon the performance and behaviour of ships, a 
highly interesting theoretical investigation has been 
made into the influence of fitting a bulbous bow on 
to a hull of otherwise conventional form. The 
mathematical work leads to a number of general 
conclusions, which have now been substantially 
confirmed by model tests in the tarik, regarding the 
optimum size and position of the bulb and the ship 
speeds at which a bow of this form may be expected 
to be useful. It appears that the useful speed 
range, in knots, for a bulb on the bow of a ship of 
length L feet, extends from 0-8/L to 1-9-7L. 
The value of a bulb in reducing resistance depends 
on the wave-making propensities of the unmodified 
hull; the worse the wave resistance of the latter, 
the greater the gain to be expected from the bulb. 
Fairly conclusive evidence is available to demon- 
strate that, unless the lines of a vessel are extremely 
hollow, the best fore-and-aft position for a bulb is 
with its centre at the bow and its nose projecting 
forward of the hull. It should extend as low down 
as possible consistent with adequately fair lines for 
the hull in this region, and the top of the bulb should 
not approach the water surface within a distance 
about equal to the total thickness of the bulb. 
Finally, the bulb should be as short longitudinally 
and as wide laterally as the fairness of the ship's 
lines will permit. 

This valuable work on the bulbous bow may be 
regarded as a specialised item in a general mathe- 
matical study of the wave resistance of three- 
dimensional bodies moving through water, which 
has been in progress for a considerable time. The 
subject is one of great difficulty and complexity, 
and the concordance between theoretical results 
and tank measurements of the resistance and wave 
profiles of bodies approximating to ship forms is 
as yet far from perfect. No effort, naturally, is 
being spared to resolve these discrepancies between 
measured and calculated mean resistance, and it 
appears probable that to some extent they may be 
ascribed to inaccuracy in the accepted methods of 
estimating frictional resistance. The work is being 
continued at the Laboratory and, in some measure 
as the result of co-operation among the various 
research students in different parts of the world 
who are simultaneously attacking different aspects, 
steady advances are being made towards the 
ultimate solution of what is undoubtedly a matter 
of first-rate importance. 

On the empirical side of the major problem, 
progress is more rapid, particularly in regard to the 
influence of the shape of the bow contour, and of 
different combinations of transverse sections near 
the fore-end, on the resistance of ships. Recent 
work with models in the tank has revealed that these 
factors can vary very materially the force required 
to propel a vessel of normal form, and a series of 
tests has accordingly been started to explore the 
effects systematically. The parent hull model 
represents a ship 400 ft. long by 55 ft. beam. The 
fullness of form is to be varied from 0-78 to 0-70 
and tests are to be carried out under loaded and 
ballast conditions for each variation of the main 
factors under examination. 

Bearing on the important question, to which refer- 
ence has been made earlier, of the technical conduct 
of tank tests on model ships and the prediction 
therefrom of the resistance and performance data 
appropriate to full-sized vessels, a most valuable 
co-operative investigation has recently been carried 
out in tanks in various laboratories throughout the 
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world to determine the minimum Reynolds’ number 
at which tests should be conducted to ensure that 
flow in the boundary layer near the surface of the 
model hull is turbulent, and that the model is, in 
consequence, subject to the same skin-friction laws 
as those used for estimating this component of 
resistance on the full scale. Each of the tanks 
collaborating in the research has tested a number of 
different hull forms about 17 ft. long, first as such 
models are usually made of wax, with a smooth 
surface all over the exterior, and secondly, with the 
surface artificially roughened in a transverse plane 
6 in. from the bow so as to ensure completely 
turbulent flow over the surface aft of this position. 
Altogether, 30 models have been tested in this 
manner, six of them at the Froude Laboratory, 
and the results show that a Reynolds’ number not 
less than 3 million should be attained if error, 
arising from the flow being laminar over some 
portion of the surface, is to be avoided. It was 
observed experimentally that when 16 ft. models 
were tested at speeds below 100 ft. per minute, 
errors amounting to as much as 8 per cent. oc- 
curred. 

The nature and characteristics of the wake, 
which, by the agency of viscosity, constitutes a 
layer of water moving in the same direction as the 
hull of a ship, are obviously closely associated with 
the fundamental problems of ship resistance. Tank 
experiments on planks of wood, and subsequently 
on models approximating to ship forms, have been 
carried out for a number of years and have led to 
valuable conclusions. An opportunity occurred 
recently for some of these small-scale results to be 
compared with those obtained under service con- 
ditions on the full-scale. Two vessels, the Pacific 
Trader and the Ashworth, were fitted with Pitot 
tubes with which measurements could be made of 
the distribution of relative velocity between the 
water and the bottom and sides of the ships’ hulls. 
In the case of the Pacific Trader velocities were 
observed at two distances, 350 ft. and 388 ft. aft 
of the fore end of the ship, while in the case of the 
Ashworth similar measurements at a section 304 ft. 
from the fore perpendicular were made with the 
ship travelling at 10 knots, on two occasions, the 
vessel being respectively 108 days and 250 days 
out of dock. These full-scale experiments confirm 
the existence, observed previously with models, 
of unequal wake on the flat bottom and on the sides 
of a ship’s hull. They show that the free water 
surface has a marked effect on the distribution of the 
wake at the stern and give an idea of the manner 
in which the wake near the stern is influenced by the 
shape of the hull. 

Experimental work on the manceuvring qualities 
of ships has lately been concerned mainly with the 
characteristic properties of a fin and rudder com- 
bination fitted to a single-screw ship. A series of 
tests in which the turning moment on the ship and 
the torque on the rudder were measured for syste- 
matic variations of rudder angle and of length of 
the rudder and fin, have led to the remarkable con- 
clusion that when a fin is present, the ship turning 
moment is materially increased and the rudder 
torque slightly diminished at angles of helm greater 
than 7 deg. The presence of a fin also increases 
propulsive efficiency. In actual ship design it will 
often be the case that, from operating considerations, 
the total length of rudder and fin is limited. Under 
such a restriction it has been found that the largest 
rudder and the smallest fin give the ship the greatest 
turning moment at all rudder angles. If, on the 
other hand, the length of fin can be varied in front 
of a rudder of constant length, it has been found that, 
up to a point, the turning moment on the ship can be 
increased by increasing the length of the fin. This 
effect diminishes in extent as the fin is increas 
in length, and there comes a stage beyond which 
no further extension of the fin is warranted. 


(To be continued.) 








Lerezia Far.—In connection with the Autumn 
Leipzig Fair, which will be held from August 30 to 
September 3, a small pamphlet of information has been 
issued by the London office of the Fair, First Avenue 
House, 45, High Holborn, London, W.C.1. This contains 
brief data regarding the cost of a visit to the pe 
travelling facilities, accommodation arrangements, 8" 
other matters of interest. 
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THE FUTURE OF REFUSE 
DISPOSAL. 


By G. Watson, M.Inst.C.E. 


Ix any attempt to forecast the future of refuse 
disposal, it may be useful to look back to see 
where we stood some 45 or 50 years ago. It might 
even be worth while to go back a great deal farther, 
to Biblical times, and to the “ Fires of Tophet ” 
outside the city of Jerusalem, which, it is now 
generally believed, were neither more nor less than 
burning dumps. 

Previous to 1880, or thereabouts, dumping was 
the general method of disposal in this country. 
Sanitary dustbins were practically unknown, and 
pits or heaps in the vicinity of dwellings, cleared 
at intervals, were everywhere potential sources 
of disease. Similar conditions on a smaller scale 
can still be seen to-day in the neighbourhood of 
many of our lesser towns and villages. In view of 
our present knowledge, it might well be laid down 
as an axiom that every house in town or country 
should be provided with a dustbin; and there 
should be no difficulty in installing, at a suitable 
expense, incinerators of a type to suit even the 
smallest villages. 

Tipping or dumping is almost always followed 
by the development of colonies of rats, swarms of 
flies and other insects, which all carry infected 
matter back to the dwelling houses. Such dumps 
also cause pollution of underground water, and as 
they usually at onetime oranother catch fire, produce 
smoke which is more unpleasant, though probably 
less menacing to health, than the slow process of 
putrefaction. Conditions of this kind were general 
down to about the years 1880-1890, when refuse 
destructors began to come into use, at first without 
boilers, and afterwards with small boilers of sufficient 
capacity to provide forced draught by means of 
steam jets or fans. Hard clinker was produced, 
and in some cases utilised for mortar-making and 
other purposes, this being the only by-product. 
Their chief advantage was the consequent very 
marked improvement in health in the large towns. 
Improved furnaces with forced draught soon demon- 
strated that there was a large surplus of heat 
available, and about the year 1892 use was made 
of this in larger boilers working at high pressure, 
the steam produced being employed for the genera- 
tion of electricity and for sewage and water 
pumping. 

Broadly speaking, it was found, on an average, 
that about 7 tons of refuse would produce as much 
high-pressure steam as one ton of good coal. Elec- 
trical engineers of that time, however, seemed to 
regard steam so produced as being inferior to that 
produced by means of the best Welsh coal, and com- 
plaints were common that the pressure fluctuated. 
Usually, it was the electrical load which fluctuated, 
while the output of the destructor remained fairly 
constant, but the fact remains that only in a com- 
paratively few instances was the available heat fully 
utilised. Had a regular use been found for the full 
amount of the heat available, it is the author’s 
opinion that “‘straight-burning” would have 
continued to hold the field. The increased tempera- 
tures produced a better clinker, and improved 
designs of furnace reduced labour costs. Un- 
doubtedly, these improvements would have been 
carried farther as time passed, if all concerned had 
worked in co-operation. Disposal by fire was 
making steady progress down to the year 1914, 
when the Great War brought matters to a standstill 
in this, as well as in many other useful directions. 
Men engaged at the destructors were called up, and 
in many cases the plants closed. As the war 
proceeded, every item in the refuse which had any 
value for war purposes was salved, and the system 
of salvage thus came into fashion. At the same 
time, in military-camp areas, incinerators were 
employed of a self-contained natural-draught type, 
and these dealt with all the waste-products of the 
camp, including even dressings and amputations, 
and it is on record that where incinerators were used 
as the sole means of sanitation, zymotic diseases 
were practically unknown. The health of the base 
camps was far superior to that secured in any 
previous war. 

After the war, the salvage habit at home had 
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become widely adopted, and still continues in a 
modified form to be one of the chief methods of 
disposal. The value of the salved materials, 
however, dropped considerably, and an old method 
in a new guise came to the fore, under the title of 
“controlled tipping.” In this system the refuse 
is dumped, as it is delivered from the wagons, bottles 
are picked out or broken, tins are flattened with 
a mallet, paper and rags are carefully buried at 
the bottom of the heap, and every precaution is 
taken to solidify the deposit to such an extent as 
to exclude, as far as possible, accommodation for 
rats. The upper surface is usually levelled off for 
making gardens or recreation grounds, and is 
covered with a layer of clean earth, frequently 
referred to as the “ sealing ” of the tip. 
Unfortunately, flies and other insects have been 
proved to work up through very considerable 
depths of earth, and the so-called “ sealing ” is not 
likely in many cases to be effective, while it cannot 
possibly retain the gases which are given off during 
the process of putrefaction. The latter always 
takes place, though probably at a slower rate than 
in an uncontrolled tip. Moreover, rain falling 
on the mass must carry pollution through into the 
undergound waters. The covering of the tip with 
earth has the one great advantage, that it prevents 
fire, if properly carried out every day in accordance 
with the prescribed rules. This system was much 
in vogue until about 1932, and is still practised on 
a large scale, though it is not now so general as 
formerly. Land filled in this way should never 
be built upon, but when used as recreation 
grounds, there is much to be said for the system. 
For the past four or five years a combination of 
handling, screening, salvage and destructor plant 
has been largely adopted. Collecting vans on 
arrival are discharged into a long, deep pit with 
sloping sides, a conveyor, generally of the drag-bar 
or plate type, being arranged at the bottom. The 
pit must be large enough to receive the contents 
of the largest vehicles, sometimes 15 cubic yards, 


arrive. Collection usually extends over about 
8 hours each day, and the reception, handling, 
screening and picking for salvage must also be 
carried out in 8 hours. If the destructor cells are 
automatically fed without storage, they must also 
be designed to finish each day’s work in 8 hours. 

Unless precautions are taken, a great deal of dust 
will be liberated in the processes of tipping, handling 
and screening, and it is now generally required 
that this shall be drawn off by fan suction. The fans 
usually discharge into fabric air-filters, but a portion 
of the dusty air may also be used for forced draught 
in the cells. Suitable ventilating plant may require 
up to 50 h.p. in an installation having a capacity 
of 100 tons a day. 

The reception pit requires attendants for raking 
the material down on to the conveyor and for 
trimming, and this is the first point where good 
ventilation is required. Asa rule, it is found cheaper 
to operate the plant with electric power from the 
mains, rather than to install a boiler and employ 
the necessary skilled men to attend to it and the 
engine. Operation from mains, however, intro- 
duces fresh trouble, since the flues and chimneys 
have to take the products of combustion at the full 
temperature, often exceeding 2,000° F. 

The screens are usually arranged to screen out 
the fine dust up to ,', in., and also the cinder from 
that size up to 1} in. The cinder should then be 
subjected to dry-cleaning to rid it of the vegetable 
matter, small papers, &c., always to be found mixed 
with it. Unless this is done the cinder has only a 
limited market, as it soon begins to smell if left 
uncleaned. Except.in special cases, the dust finds 
no market and has to be tipped. It contains a good 
deal of organic matter, and accumulations have 
sometimes caused serious nuisance. 

From the screens the tailings are delivered on to a 
picking belt, where bottles, bones, rags, old tins 
and scrap metal are picked off ; anything having a 
salvage value is removed. These articles are fre- 
quently sold uncleaned and are allowed to leave 
the works with the dirt and germs from the dust-bin 
still attached. Bottles are frequently sold to the 
highest bidder, and chance may take them to a 
scrupulously managed factory where they are pro- 





at one discharge, and one after the other as they | P 





perly cleaned and disinfected, or to small makers of 
certain beverages or other preparations, in which 
case thorough sterilisation is hardly to be expected. 

The remaining tailings are delivered to automatic 
chutes which charge the destructor cells in turn, the 
final product from these being a hard clinker which 
is likely to prove useful wherever road or path- 
making materials are required. As already noted, 
the heat of combustion is now usually wasted up 
the chimney for lack of any suitable and economic 
application. In a few cases, clean paper is collected 
from house to house in bundles and marketed ; 
but this requires the co-operation of the house- 
holder, and no previous collections by the various 
organisations that undertake this work. In some 
instances, salved materials are subjected to careful 
preparation before being marketed: bottles are 
cleaned and thoroughly disinfected, rags sorted and 
boiled, and bones ground down to meal. Such pre- 
paration, of course, results in much better prices, 
and also complies with proper sanitary require- 
ments. Clinker may also be crushed and graded 
and freed from metal by magnetic separators, when 
it will also secure good prices. 

Unless carried out on such principles and on a 
fairly large scale, salvage, however, barely pays 
its way, and the most that can be said for it is that 
it affords a somewhat unattractive employment 
for a few men otherwise out of work.. 

The cleansing service for England and Wales 
costs about ten million pounds a year. It ranks 
with water supply and drainage as one of our main 
lines of defence against zymotic disease, polluted air 
and general ill-health, and it may well be asked 
therefore what trend it will take in the future. Will 
some definite standard practice be evolved appliable 
universally on a large or small scale, and if so, will it 
be controlled tipping—uncontrolled dumping will 
surely be at an end ; handling, screening and salvage ; 
or straight burning? Or shall we still have a different 
method for every district on the pretext that condi- 
tions differ from time to time and from place to 
lace ? 

The author’s view is that straight burning should, 

in the long run, prevail. There is nowadays a 
tendency to use combustible materials for food 
receptacles, made of waxed paper and the like, 
instead of tins. Plastic materials are developing 
rapidly, and the day may come when bottles and tins 
will cease to trouble the cleansing service. In 
any case, bottles melt readily in the fire, and old tins 
are converted into clean steel scrap in their progress 
through the furnace, when they may be used in the 
steelworks. Strong paper bags are daily becom- 
ing cheaper, and paper collected with the refuse 
may eventually be re-manufactured into combustible 
receptacles for the refuse itself. Strong bags, such 
as are used for cement, are already available at a 
fairly low cost. 

It may be possible that in the future there 
will be in each house a stainless-steel bucket 
into which such a paper bag is fitted to receive 
all the domestic refuse. When full it could be 
clamped up and removed in the dust-van without 
the escape of a particle of dust or germ. Arrived 
at the works, the bag could be fed straight into a 
furnace, the product emerging as clean clinker 
to be crushed and graded for footpath or road foun- 
dations, or even for non-slippery road surfaces. The 
heat of combustion could be advantageously 
utilised, probably not for power, but for hot-water 
or steam heating for large groups of dwellings in 
winter, or horticultural glass houses, or to provide 
the steam for baths and laundries. Alternatively, 
the steam might be used for process work in fac- 
tories, or the destructor works might be combined 
with brickworks, the heat being used for kiln 
drying and burning and the clinker ground and 
mixed with the clay. It would seem probable 
that with such ancillary processes available, straight 
burning may not only regain, but hold, the field. 
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PULVERISED-FUEL PLANT FOR FOUNDRY FURNACES. 


CONSTRUCTED BY MESSRS. 
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PULVERISED-FUEL INSTALLATION 
FOR FOUNDRY FURNACES. 


PuLVERISED fuel as a method of firing is generally 
associated with steam boilers and is less well-known 
in connection with metallurgical furnaces, although 
of late its employment for such duties has steadily 
inereased. A recent example of this type of pulverised 
fuel installation is one for firing the melting furnaces 
and annealing ovens in the extensive foundries of 
Messrs. Leys Malleable Castings Company, Limited, 
Derby. We are enabled to give a brief description of this 





plant, which has been installed by Messrs. Fraser and 
Chalmers Engineering Works, of The General Electric 
Company, Limited, Erith, Kent, ard illustrate it by 
Figs. | to 13, above, and on pages 221 and 222, and 
Plate XIV. The metallurgical plant consists of six | 
melting furnaces, 24 annealing ovens, and four reheating | 
furnaces, the waste geseq from which are utilised to | 
generate steam in the boilers of the works power house. | 
As, however, sufficient waste heat is not, at times, | 
available, pulverised fuel is also employed in the | 
auxiliary firing of the boilers. The extent of the steam | 
requirements may be gauged from the fact that the | 
power plant consists of two 300-kW and two 1,350-kW 

generating sets, Part of the works is served by a com- 

plete pulverised fuel and storage plant previously 

installed by Messrs, Fraser and Chalmers Engineering 

Works, the function of the plant now under discussion 

being to supply two of the melting furnaces, eight of the 

annealing ovens and two of the reheating furnaces, 

as well as one of the waste-heat boilers when auxiliary 

firing is found necessary. 


| in interna) diameter and 50 ft. high. 





The lay-out of the new plant is given in Figs. 1 to 5. 
It may conveniently be considered in three main sec- 
tions, viz., raw coal storage, drying and pulverising, 
and distribution of the pulverised fuel. The whole 
plant is electrically-operated, the motors and control 
gear having been manufactured by Messrs. The General 
Electric Company, Limited. 
naturally falls to be considered first. This comprises 
two silos of reinforced concrete, each having a capacity 
of 200 tons and situated as shown at the left of Figs. 1 


and 2, at the end of the fuel preparation house. The | 


photograph of these silos reproduced in Fig. 10 will give 
some idea of their appearance. Each is 16 ft. 6 in. 


which is 1}-in.—j-in. washed smalls, is delivered from 
10-ton railway wagons on to the grid of a receiving 
hopper having a capacity of 20 tons. 
discharges on to a 20-in. inclined apron feeder leading 
to the bottom of the enclosed bucket elevator seen 
between the silos in Fig. 10. The coal is discharged 
from the elevator at the rate of 15 tons per hour, and 
at the top has three alternative routes, viz., to either 
silo or to a hopper-shaped bunker in the house holding 
20 tons. The delivery is by gravity through chutes, 
the destination being controlled by a three-way valve. 
The bunker can be filled by supply direct from the 
wagons, or from the storage silos as required, the coal 
being drawn from the latter at the base. The bottoms of 
the silos are sloped to facilitate the drainage of any 
accumulated water and the coal is drawn off through 
three openings provided with rack and pinion gates. 
These openings as will be evident from Figs. 2 and 5, 
discharge on to screw feeders which deliver to the 


The raw coal storage plant | 


The raw coal, | 


The hopper | 


bucket elevator, thence the stored raw coal is delivered 
to the bunker. This dual supply to the coal bunker 
is protected by an interlocking device on the starters 
of the driving motors so that the apron feeder used 
for the direct supply cannot be set in motion while 
the screw feeders are working, nor can the screw 
feeders be started until the bucket elevator is in 
operation. The apron feeder and the elevator are 
driven by 5-h.p. motors and the screw feeders by 
2-h.p. motors. 

The coal preparation plant is housed separately 
from the pulverised fuel distribution plant, and occupies 
the left-hand portion of the building seen in Figs. ! 
to 10. The raw coal contains about 15 per cent. of 
moisture, this content being reduced to 2 per cent. 
by passing the coal through a drier before pulverising 
it, the drying not only reducing the current consump- 
| tion of the mill but eliminating any tendency of the 
| pulverised coal to pack under storage. The drier is 
carried on a floor in the central house and is of the 
rotary Ruggles-Coles type, with a barrel 4 ft. in diameter 
by 20 ft. long. It is supported on two roller systems, 
one of which has a thrust roller, and is rotated at a 
speed of 6-8 r.p.m. by a gear ring and pinion and belt 
drive from a motor. The drying medium consists ol 
the combustion gases from a plain hand-fired furnace 
with a grate area of about 20 sq. ft., and burning 
about 45 lb. of coal per ton of coal dried. The arrange- 
ment of the furnace, flue, &c., in relation to the drier can 
be made out in Fig. 1, as also the raw coal feed to the 
drier. This consists of two variable-speed recipro- 





cating screw feeders, each capable of delivering the 
raw coal at a rate of 2 tons per hour. One feeder 
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only is, however, in use at a time, the other being a 
stand-by. Connection is made at the point where the 
raw coal leaves the feeder with the suction of a small 
fan carried on a frame at one side of the drier. This 
fan removes the exhaust gases in the drier, but as these 
contain an appreciable amount of fines, they have to 
he treated before passing to the atmosphere. The 
drier and fan are shown in Fig. 6, Plate XIV, the 
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Harpince Batt MILL AND Drive. 


bottom of the raw coal bunker and one screw feeder 
being visible in the background. The drier, fan and 
feeders are driven by a 12-h.p. squirrel-cage motor 
running at 725 r.p.m. 

The extraction of the fines from the drying gases is 
effected by passing them through a Fraser and Chalmers 
Cheltnam “ Micron”’ precipitator capable of handling 
1,800 cub. ft. of gas per minute. An illustrated account 
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of this type of precipitator will be found in ENGINEER- 
ING, vol. cxl, page 601 (1935), to which article reference 
may be made for the principles of its operation and 
particulars of its performance. The precipitator is 
seen at the end of the drier in Fig. 1. The cleaned 
gases pass to the atmosphere through a vertical stack 
pipe at the top, while the precipitated dust is discharged 
from the bottom through a rotary air lock running at 
a speed of 50 r.p.m. and driven by a I-h.p. back- 
geared motor. The dust from the air lock joins the 
stream of dried coal from the outlet end of the drier, 
the stream passing into the hopper of an Avery auto- 
matic weigher, thence to a surge hopper from which 
an adjustable screw feeder delivers it to the ball mill 
for grinding. The mill, which is of the Hardinge 
type, is situated directly below the drier on the ground 
floor of the house and is shown in section in Fig. 12, 
page 222, and externally in Fig. 11, annexed. The 
body is 6 ft. in diameter by 36 in. long, and it is driven 
at a speed of 26 r.p.m. by a 60-h.p. slip-ring motor, 
running at 725 r.p.m., through a gear ring and pinion 
and multiple Vee-belts. The screw feeder, which is also 
driven from this motor, is shown to the right of Fig. 11. 
The mill has a grinding capacity of 2 tons of coal per 
hour and can reduce the dried coal from its original 
size of 1} in.-} in., to a degree of fineness such that 
85 per cent. will pass through a 2Q0 B.S.S. mesh, viz., 
|} a mesh with openings 0-0030-in. square. 

The coal-laden air is extracted from the mill through 
a cyclone separator by an exhauster fan driven by a 
20-h.p. squirrel-cage motor running at 1,450 r.p.m. 
This fan is visible in the background at the left-hand 
of Fig. 11, and draws through the pipe at the extreme 
right of Fig. 6. The adjacent large pipe in Fig. 6 is 
the delivery to the cyclone. The air circuit is closed, 
that is, the cleaned air from the cyclone is returned 
| to the mill direct through the fan. A classifier, which 
| intercepts and returns any coarse dust in the delivery 
| from the mill, is inserted between the mill outlet and 
| the cyclone. Its top is visible in Fig. 6. The air 
circuit is provided with a small vent to compensate 
| for leakage on the suction side, this vent being con- 
|nected to the suction of a Roots blower. Part of 
| the air is delivered by the blower to a bag filter, any 
dust in it being thus recovered and delivered through 
lan air lock to the storage bins. The blower 
situated ov the drier floor and is driven through 
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Vee-belts by a 74-h.p. squirrel-cage motor running at 
950 r.p.m. The control gear of this part of the plant 
is interlocked in such a manner that on setting the 
plant to work the exhauster fan, the cyclone air lock 
and the bag filter are started first, followed by the 
mill itself, then the precipitator air lock and finally 
the drier, and its feeders, An isolating switch enables 
the drier plant to be run independently when required. 

The cyclone and bag filter previously mentioned 
are situated on the first floor cf the fuel distribution 
house, as shown in Figs. 1 and 3. The pipe connec- 
tions to both are seen in Fig. 1, viz., the coal dust- 
laden air from the ball mill to the side of the cyclone ; 
the return air from the top of the cyclone to the inlet of 
the mill fan ; and the discharge from the blower to the 
bag filter. The dust from the bag filter, it will be seen 
in Fig. 3, passes through a rotary air lock direct to one 
of the storage bins below, while that from the cyclone 
can be diverted at will, after passing a rotary air lock, to 
both bins. The bins, each of which will hold 15 tons 
of pulverised coal, are hopper-shaped, and terminate in 
the boxes containing screw feeders, the casings of 
which are seen in Fig. 9, Plate XIV, by which the 
coal is withdrawn. Before referring further to these, 
however, it will be necessary to deal with the fuel 
distribution system more generally. In this system, 
developed by Messrs. Fraser and Chalmers, primary 
air is blown through the pipe lines, sucking the coal in 
at suitable points and carrying it to the delivery 
point. There are three fuel mains, each containing 
an injector, and the longest being 440 ft. long. Two 
of these mains, each 10 in. in diameter, lead to 20-ton 
melting furnaces, while the third, 8 in. in diameter, 
leads to one of the waste-heat boilers to provide the 
auxiliary firing previously mentioned. All three are 
seen in the foreground of Fig. 7, Plate XIV. 

The primary air supply is provided by two fans, 
which deliver into a cross-connection pipe from which 
the injectors branch off, as shown in Figs. 2 and 7. 
Each fan has a delivery capacity of 3,400 cubic feet 
of air per minute at a pressure of 21 in. water gauge, 
and is driven by a 22-h.p. squirrel-cage motor. A 
second header lying below the injectors, as seen in 
Fig. 7, provides an air stream for the mains leading to 
eight annealing ovens and two re-heating furnaces. 
This header is connected to two blower fans, each 
having a capacity of 1,750 cub. ft. of air per minute 
at a pressure of 25 in. water gauge, and driven by an 
18-h.p. squirrel-cage motor running at 1,450 r.p.m. 
These fans are shown in Fig. 8, Plate XIV. A distinction 
should be made between the two sets of fans. The 
large fans discharge through the injectors and the 
pulverised coal is picked up by the air stream after it 
has left the fans and before it reaches the injectors, 
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The small fans on the contrary take in the coal on 


the suction side on the cross header and discharge | 


| FOUNDRY PULVERISED-FUEL PLANT. 


through the pipes seen in the upper part of Fig. 8. 
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The layout of the several pipes will be clear from | 


Figs. 1, 2 and 3. The pulverised coal is delivered by 
the screw feeders at the bottom of the bins through 
four flexible connections. These can be made out in 
Fig. 7, in which the pipe towards the left is coupled 
to one of the melting furnace mains, that next to it 
being coupled to the suction header of the annealing 
oven main, and the two to the right united by a Y-piece, 
being connected to the waste-gas boiler main. There 
are, of course, branches on the other main and the 
suction header, so that the flexible pipes, which are 
interchangeable, can be connected to either bin and to 
different feed screws of the bins. 

The arrangement «f the feed screws is shown in Fig. 
9, Plate XIV. There are eight altogether. 


flexible pipes just referred to. The remaining two, viz., 


one for each bin, are 10 in. in diameter and, as is shown | 


in Fig. 4, deliver the pulverised coal to points outside the 
house, enabling the bins to be emptied into containers on 
adjacent railway lines. A section of one of the 8-in. 
feed screws is given in Fig. 13. 
but one thread is discontinued in way of the bin outlet. 
The screw feeder drive is shown in Fig. 9. The drive 
is by motor through a gearbox and roller chain. The 


three motors seen to the right of the illustration drive | 


the 8-in. screw feeders and are each of 1} h.p. They 
are of the totally-enclosed shunt-wound variable-speed 
type, operating on direct current at 220 volts. The 
speed range lies between 590 r.p.m. and 1,500 r.p.m., 
the delivery capacity of the screw varying correspond- 
ingly between 1,200 Ib. and 3,600 Ib. per hour. By 
altering the ratio of the sprocket wheels, however, 
the maximum capacity can be reduced to 1,700 Ib. 
per hour. The single motors seen in Fig. 9 serve the 
10-in. serew feeders. 
variable-speed machines. Each screw 
pendently operated and this, in connection with the 
interchangeable delivery pipe system, provides a wide 
range of feed rates and alternative methods of feed. The 
motor starters are interlocked with those of the fan 
motors, so that, should the fans be stopped for any 
reason the screw-feeder motors automatically shut down 
also, the converse condition also obtaining. 

The motor-control room is situated on the drier 
floor of the fuel-preparation house. The constant- 
speed motors, which run at speeds of 720 r.p.m., 
950 r.p.m., or 1,450 r.p.m., operate on three-phase, 
50-cycle, alternating current at 400 volts from the 
works supply. All but the ball-mill motor are of the 
protected squirrel-cage type, standard machines being 
used on the silo screw-feeders and rotary air locks, and 
high-torque motors for the fans, Roots blower, drier 
plant and raw-coal apron feeder and bucket elevator. 
Motors below 10 h.p. are equipped with direct-to-line 
contactor starters and above that power with stator 
resistance starters. In all cases the starters are push- 
button operated and additional push-buttons are 
provided for remote control from various points. 
slip-ring motor of the ball mill is equipped with an 
air-break rotor starting panel. The direct-current 
variable-speed motors for the pulverised coal screw 
feeders have air-break timing starters provided with 
separately mounted push-buttons interlocked with a 
3l-point shunt regulator. Some of the other inter- 
locking devices for other parts of the control gear have 
already been referred to. 

It is, perhaps, {not out of place in dealing with the 
electric equipment to mention that the lighting of the 
foundries and associated shops is provided by the 
General Electric “ Osira’’ mercury vapour discharge 
lamps in dispersive reflectors. As nearly a hundred 


400-watt units are installed, it will be realised that the | 
The black sand used | 
for the moulds is said to respond excellently to the | 


degree of illumination is high. 


quality of this light, with the result that the moulds 
can be thoroughly examined 

In conclusion, we wish to record our appreciation of 
the courtesy of Messrs. Leys Malleable Castings Com- 
pany, Limited, in permitting us to publish this account 
of a recent addition to their already very complete 
plant. 
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THE CENTENARY OF NAVIER. 

On August 23 occurred the centenary of the death of 
the eminent French civil engineer, Louis-Marie-Henri 
Navier, whom Dr. Matschoss, in his Manner der Tech 
nik, says, may be considered as the founder of the 
scientific teaching of elasticity. Navier was only 
fifty-one when he died, but he had gained a great 
reputation as a teacher and a writer, while his original 
investigations did much to promote the study of the 
strength of materials. He held professorships in both 
the famous engineering schools, the Ecole Polytech- 
nique and the Ecole des Ponts et Chaussées, and was 
a member of the Paris Academy of Sciences. 

Navier was born at Dijon, February 15, | 
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His 
| father dying when Navier was only fourteen, he came 
under the influence of his uncle, Emilian-Marie Gauthey 
(1732-1806), one of the most distinguished engineers 


| father being a well-known lawyer of that place. 


of the Corps des Ponts et Chaussées. At the age of 
seventeen he gained admittance to the Ecole Poly- 
| technique, then at the height of its fame, and at 
nineteen passed to the Ecole des Ponts et Chaussées, 
of which Prony was the director. For a very long time 
the responsibility for the construction and maintenance 
|of the roads, bridges, canals, docks and harbours of 
France had rested with the centralised Government 
service known as the Corps des Ponts et Chaussées, 
and in 1808, at the age of twenty-three, Navier became 
}an “ingenieur ordinaire ” in this service, in which he 
| ultimately rose to the rank of divisional inspector. 
The high mathematical training engineers in France 
received at this time was reflected in the numerous 
memoirs and treatises on engineering subjects which 
were published, 

Navier’s first literary work was the publication in 
1813 of his uncle’s T'raité de la construction des ponts. 
In 1819 he became an assistant professor at his old 
| school, and there applied himself to the studies for 
| which he became famous. A “ Mémoire sur la flexion 
ides verges élastiques courbes”’ sent to the Paris 
Academy of Sciences in 1819 was followed in 1821 by 
a ‘‘ Mémoire sur les lois de l’equilibre et du mouve- 
ment des corps solides élastiques,” and in 1823 by 
|a “Rapport et mémoire sur les ponts suspendus.” 
Suspension bridges were then coming into favour, and 
| Navier designed one of 155 m. span for crossing the 
Seine at the Invalides in Paris. For this bridge he 
| stipulated that the chain links and suspension bars 
should be tested to 11 tons per square inch. The 
bridge was built, but soon after its completion one of 
the supporting towers failed and the bridge had to 
be taken down. The mishap was afterwards shown by 
Prony to be due to circumstances Navier could not 
have foreseen. Besides his writing on elasticity, Navier 
also published a work on the theory of earth pressures 
|and made investigations in hydrodynamics. In 1830 
| he was given the Chair of Analysis and Mechanics 
at the Ecole Polytechnique and the following year 
| became a full professor at the Ecole des Ponts et 
| Chaussées. His collected works were published after 
his death, and to the third edition of these Saint Venant 
; added many valuable notes and corrections. 

In his presidential address to the Institution of Civil 
Engineers in 1911, Dr. Unwin, referring to engineering 








» | education, said that “ the earlier great engineers in this 


country had no formal technical training; indeed, 
very little general education either. Brindley, George 
Stephenson, Fairbairn, had only parish-school educa- 
tion ; Smeaton, Telford and Watt only grammar-school 


education. They picked up even their practical 
experience gradually and casually. They differed in 
this from their contemporaries in France. Perronet, 


Gauthey, Rondelet, and Navier, for instance, were of a 
The name of 





the first of these Frenchmen, Jean-Rudolpe Perronet 
(1708-1794), inevitably recalls the history of the Ecole 
des Ponts et Chaussées, at which Navier was trained, 
and which to-day is, we presume, by far the oldest 
engineering school in existence. Founded in 1747, in 
an old mansion in the rue des Saints-Péres in Paris, 
with Perronet as director, it quickly attained to 
importance and from it came many engineers distin- 
guished for their work in the latter part of the Eighteenth 
and the earlier part of the Nineteenth Century. Per- 
ronet’s own works included several canal schemes and 
bridges, among them the Pont de Neuilly in Paris, 
near which his statue stands. Perronet was a member 
of the academies of Paris, Stockholm and Berlin, and 
of the Royal Society. 

Among Perronet’s earliest pupils were Antoine 
Chezy (1718-1798), who abandoned a religious life for 
engineering at the age of thirty, and became Perronet’s 
assistant and successor; Louis-Alexandre de Cessart 
(1719-1806), who invented and applied the caisson 
for the construction of the foundations of piers, quays 
and locks, and who designed harbour works at Cher- 
bourg, which were, however, only partially carried out 
for want of money ; and Gauthey, whose most import- 
ant work was the Canal du Centre, Burgundy, begun in 
1783 and completed in 1791, the year he was made an 
inspector-general. Francis-Michael Lecreulx (1734 
1812), who died as president of the Conseil des Ponts 
et Chaussées ; Joseph Liard (1747-1832), whose last 
work was connected with the canal for joining the 
Rhine and Rhéne; and Jacques-Elie Lamblardie 
(1747-1797), the first director of the Ecole Poly- 
technique, were also students under Perronet. Later 
students in the rue des Saints-Péres were Gaspard, 
Baron de Prony (1755-1839) and Joseph-Marie-Frangois 
Cachin (1757-1825). Prony entered the corps of 
engineers just before the Revolution, and to him in 
1791 was entrusted the survey of France. He is also 
remembered for the compilation of an enormous series 
of logarithmic tables, for the computation of which, 
it is said, he employed hairdressers thrown out of work 
during the Revolution through the change of fashion. 
Prony had a remarkably full and active career ; he was, 
for a time, the director of the Ecole des Ponts et 
Chaussées, wrote on many engineering subjects, and 
was employed on various projects by Napoleon. He 
received many honours and was raised to the peerage. 
His name to-day is perpetuated by the Prony brake. 
His contemporary, Cachin, was the constructor of the 
great breakwater at Cherbourg, and among his writings 
was the “* Mémoire sur la Digue de Cherbourg, comparee 
au Breakwater ou Jetée de Plymouth,” published in 
1820. 

The academic training of these and many other 
engineers was no doubt largely due to the ascendancy 
| of mathematical studies in the Eighteenth Century in 
| France. Not only was mathematics taught to engineers, 
| but also to military and naval officers. Many of the 
| most prominent men of science were instructors 11 


| the schools in Paris or in the provinces. For a long 
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time mathematics was taught at the Ecole des Ponts 
et Chaussées by Antoine-Rene Mauduit (1731-1815), 
declared by Lalande to be one of the best teachers in 
the capital. Mauduit also held a chair in the College 
de France, where his successor was Lacroix. Another 
famous teacher was Gaspard Monge, the creator of 
descriptive geometry and a founder of the Ecole 
Polytechnique. It was indeed a mathematical age, 
the history of which is filled with the names of famous 
men, whose studies were applied to practical as well 
as theoretical problems. To their investigations and 
teaching engineering owed much. The writings of 
Navier on elasticity, the memoir of Sadi Carnot on 
heat engines, and the discoveries of Fresnel relating to 
the optical systems for lighthouses are but a few 
examples which illustrate the immense influence of the 
mathematical training of engineers which received 
such an impetus by the founding of the Ecole des 
Ponts et Chaussées to which reference has been made. 








LABOUR NOTES. 

Tue claim of the Associated Society of Locomotive 
Engineers and Firemen on the subjects of wages, hours, 
ind working conditions is stated to be practically 
certain to be referred to the Railway Staff National 
Council. The Council represents the first stage of 
the new negotiating machinery. The claim includes 
restoration of the remaining 2} per cent. of the economy 
deductions, double time instead of time and a third 
for Sunday duty, time and a half instead of time 
ind an eighth for night duty, time and a half instead 
of time and an eighth for overtime, and annual holidays 
of 14 days, exclusive of Sundays. 


A programme formulated by the general council of the 
Marine Engineers’ Association includes a demand for 
a considerable increase of pay for sea-going engineers, 
the institution of a manning scale ensuring a working 
week of not more than 56 hours, improvements in 
annual leave arrangements, and the adoption of a 
general scheme of superannuation. 


The General Council of the Trades Union Congress 
has circulated copies of the following resolution, which 
was adopted, it will be recalled, at the recent conference 
in London of Trades Councils :—** This conference urges 
the Trades Union Congress to define clearly and 
impress upon the trade union membership a definite 
line of demarcation between purely industrial organisa- 
tions and political bodies. The experience gained 
shows that there is a growing inclination to regard the 


political organisations as all-inclusive bodies, thus 
creating a position which is contrary to the best 


interests of trade unionism. We firmly assert that 
the industrial movement is the only body qualified to 
deal effectively with industrial questions ; we further 
assert that the position of many councils is such that 
that they are greatly handicapped in their endeavour 
to assist in recruiting members to the trade union 
movement.” 


In a circular to the unions, the General Council 
invites them to take the resolution as a guide, and 
points out that the Trades Union Congress has, from 
time to time, urged Councils to devote more of their 
income and attention to industrial activities and recruit- 
ment. Money paid in affiliation fees from the general 
funds of the unions cannot be used, it is stated, for 
political purposes. ** It is an entirely mistaken idea,” 
the circular says, “that there is any necessity for 
the submergence of industrial activities by political 
interests. Each has it appropriate place in the life 
of the workers. The General Council desires that 
Trades Councils and industrial sections of Trades and 
Labour Councils should, in conjunction with local 
trade union branches, develop a vigorous local 
leadership in industrial matters.” 


Interesting figures relating to the age distribution 
of persons registered as unemployed have been com- 
piled by the Ministry of Labour. There was, it is 
stated, a reduction between May, 1935, and May, 
1936, in the total numbers of men and women registered 
‘8 unemployed, and in the numbers in nearly every 
age group. The reduction, however, was greater 
proportionately among persons aged under 35 years 
than among those over that age. Of the men registered 
us unemployed in May, 1935, 44-9 per cent. were under 
35 years of age, while in May, 1936, the percentage 
had fallen to 41-6. In the case of women the propor- 
tion aged under 35 years fell from 63-3 per cent. to 
50-9 per cent. between the same dates. In the case 
of both men and women the decline was relatively great- 
*stamong those aged between 18 and 20. The statistics 
of births in the years 1914 to 1918 suggest that a decline 
in the total population aged between 18 and 20 was to 
ve expected between May, 1935, and May, 1936, and the 
reduction in the numbers unemployed may be partly 
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due to this factor. The changes in the proportions 
in the different age groups, however, were not suffi- 
ciently well marked to affect to any material extent 
the broad age-distribution of the unemployed men and 
women. Rather more than two-fifths of the men 
were below the age of 35, and between one-third and 
two-fifths were over 45 years of age. Among unem- 
ployed women, rather more than three-fifths were 
under 35 years, while about one-fifth were aged over 
45 years. 


The reduction in unemployment between May and 
November, 1935, affected the numbers temporarily 
stopped to a greater extent than the numbers wholly 
unemployed, while between November, 1935, and May, 
1936, the fall in unemployment occurred entirely among 
those wholly unemployed. This is a normal feature 
of the changes in the unemployment position during 
these periods, due mainly to the fact that short-term 
fluctuations in coal mining and some other industries 
are reflected principally in the numbers temporarily 
stopped, while in certain other industries, notably 
building and public-works contracting, variations 
ordinarily occur mainly in the numbers wholly un- 
employed. 

Among persons temporarily stopped, the proportions 
in the lower age groups are higher both for men and 
for women than among those wholly unemployed. 
The proportions at different dates in the various age- 
groups for the total live register will, therefore, be 
influenced to some extent by the variations in the pro- 
portions wholly unemployed and temporarily stopped. 
Among men, the numbers wholly unemployed decreased, 
over the year as a whole, in every age-group, except 
for 65 years and over, but among wholly unemployed 
women, while the numbers aged under 35 years de- 
creased, those over that age showed a slight increase. 
In the case of the temporarily stopped, however, there 
was a reduction in the numbers in each age-greup, 
both for men and for women. The proportions, among 
the wholly unemployed, aged under 35 in the case of 
men, and aged from 18 to 20 in the case of women, 
showed appreciable reductions during the year ; among 
the temporarily stopped, however, there was little 
change in the proportions in the different age-groups, 
apart from a decrease in the proportion aged between 
18 and 20. 


The Ministry of Labour Gazette states that among 
workpeople of between the ages of 16 and 64 insured 
against unemployment (excluding agricultural workers), 
the percentage unemployed, including those temporarily 
stopped, in Great Britain and Northern Ireland, was 
12-7 at July 20, as compared with 13-1 at June 22, 
and 15-3 at July 22, 1935. For males alone, the per- 
centage at July 20 was 14-3, and for females, 8-3. 
At June 22, the corresponding percentages were 14-8 
and 8-3, and at July 22, 1935, they were 17-4 and 9-5. 

At July 20, there were on the registers of employ- 
ment exchanges in Great Britain, 1,285,805 persons 
who were out of a situation. This was 40,252 less 
than at June 22, and 215,421 less than at July 22, 
1935. The total included 1,036,375 men, 42,369 boys, 
167,327 women, and 39,734 girls. It was made up of 
414,965 insured persons with claims for insurance 
benefit, 602,263 applicants for unemployment allow- 
ances, 156,136 other insured persons (including insured 
juveniles under sixteen years of age and insured 
agricultural workers) not in receipt of benefit or 
unemployment allowances, and 112,441 uninsured 
persons. L 

There were registered as unemployed in Great 
Britain, 207,761 men, 6,716 boys, 77,061 women, and 
4,469 girls, who were on short time or otherwise 
suspended from work on the understanding that they 
were shortly to return to their former employment. 


The total of 296,007 was 5,786 less than at June 22, 
and 97,191 less than at July 22, 1935. It included 
260,842 persons with claims for insurance benefit, 


10,846 applicants for unemployment allowances, and 
24,319 persons not in receipt of benefit or unemploy- 
ment allowances. ' 

Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers in 
Great Britain 68,391 men, 108 boys, 1,757 women, 
and 4 girls; these are largely employed in dock and 
harbour service. The total of 70,260 was 4,566 less 
than at June 22, and 8,257 less than at July 22, 1935. 
It included 52,689 persons with claims for insurance 





benefit, 17,004 applicants for unemployment allow- 
ances, and 567 persons not in receipt of benefit or 
unemployment allowances. 


In the industries for which statistics are regularly | 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation | 
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in July are estimated to have resulted in an increase 
of nearly 60,0001. in the weekly full-time wages of 
over a million workpeople, and in a decrease of about 
3,8001. in those of 44,000 workpeople. The principal 
increase affected adult male workers in the engineering 
industry, whose wages were raised by one shilling a 
week, Of other increases the more important affected 
gas workers, railway shopmen, employees of municipal 
tramway and omnibus undertakings in the provinces, 
and pottery workers. The principal decreases affected 
coal miners in Cannock Chase, North Staffordshire and 
Nottinghamshire. The changes so far reported in the 
seven completed months of 1936 have resulted in a net 
increase of about 332,000/. per week in the full-time 
rates of wages of nearly 2,800,000 workpeople, and 
in a net decrease of 1,7001. in those of 22,000 work- 
people. 


The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
July was 53. In addition, 18 disputes which began 
before July were still in progress at the beginning of 
the month. The number of workpeople involved 
in these disputes was (including workpeople thrown 
out of work at the establishments where the disputes 
occurred) was about 21,500, and the aggregate duration 
jn July of the disputes was about 83,000 working days. 


Addressing the annual conference of the Electrical 
Trades Union at Scarborough on Monday, Mr. E. W. 
Bussey, the president, advocated the complete nationa- 
lisation of the generation, transmission and distribution 
of electricity. They had made that, he said, the basis 
of their case before the Government Committee on 
Electrical Distribution. The anarchy existing in 
respect of voltages, the multitudinous prices and 
methods of charging for electricity. the impossibility 
of any form of standardisation due to the varying 
systems operating, and the difficulties of dealing with 
rural areas under existing methods of distribution 
were the justification of their claim. Only nationalisa- 
tion could solve the problem. Instead of tinkering 
about in small districts, they must have the energy 
derived from Jarge planning if an efficient and cheap 
supply of electricity was to be obtained for the nation. 
The evils of present methods of distribution were 
largely the result of the parochial and conservative 
policy of undertakings which gave consideration to the 
return from capital before showing any concern for 
the interests of the community. From that criticism, 
however, he excluded the majority of municipal under- 
takings, which had given cheap and efficient services. 


Discussing in the August issue of the Journal of the 
International Association of Machinists the question 
of craft unionism versus industrial unionism, Mr. John 
P. Frey, the president of the Metal Trades Department 
of the American Federation of Labour, says :—‘‘ The 
particular form of labour organisation now being 
advocated by Mr. Lewis and his associates, if successful, 
would tend to level downwards instead of upwards. 
The wages of the most skilled, instead of bringing 
up the wages of the lower paid, would tend down- 
wards. Past and present experience provides evidence 
that where a large measure of so-called industrial 
organisation exists among large groups of workers, 
the wages paid to the skilled are invariably much lower 
than those paid to the same type of skilled mechanics 
by the other industries in the community.” 


* Unquestionably,’’ Mr. Frey goes on to say, “ it is 
the steady forward march of the more highly skilled 
which has been of material assistance to the lesser 
skilled in securing improved terms of enployment. 
To mingle highly skilled and lower skilled in one 
organisation is as impractical as endeavouring to mix 
oil and water, for the oil will persistently seek the higher 
level.” 


Dealing with the same subject the editor of the 
Journal writes :—‘‘ We have never gone out of our 
way looking for trouble, but we will not betray the 
memories of our deceased pioneers and the confidence 
and trust of our living members by permitting other 
ambitious individuals or groups of individuals to 
encroach upon our domain. The International Asso- 
ciation of Machinists, through its responsible officers, 
cannot, therefore, do other than resist with all the power 
at its command, any attempt on the part of the so- 
called Committee for Industrial Organisation to organ- 
ise in industrial unions, or any other union than the 
International Association of Machinists, those employed 
on work over which it claims jurisdiction. If machinists 
or others eligible to join the International Association 


|of Machinists are to be parcelled out among several 


unions, industrial or otherwise, it means the beginning 
of the end of the International Association of Machinists 
whose members now find employment in every industry 
no matter what its character may be.” 
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FERGUSON 20-H.P. TRACTOR- 
PLOUGH UNIT. 

Tue principle of constructing a tractor and plough 
as one unit possesses obvious advantages, but up till 
the present it has not been employed to any great 
extent, due to certain accompanying disadvantages, 
of which perhaps the most important are the tendency 
to cut furrows of uneven depth on undulating ground, 
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In the horizontal plane, the two flat links are arranged 
at such an angle to the longitudinal axis of the tractor 
that, if produced, they would intersect on the centre 
The tools therefore follow the path 
of the front wheels, a point of great importance in 
root-crop work. On either implement, the 
connection is made by an adjustable link to the top 


| . . . 7 
| of a triangulated bracket on the implement frame, as 


| 


shown in both of the photographs reproduced. It will 


on which the tractor may pitch or roll, and the danger | be clear that when either implement is in use, the two 


of breaking the shares on meeting an 
These disadvantages are, however, primarily due to the 
methods hitherto adopted of connecting the tractor 
and implement frames, and have been completely 
overcome in the new Ferguson plough, manufactured 
by Messrs. David Brown Tractors, Limited, Park 
Works, Lockwood, Huddersfield, a subsidiary company 
of Messrs. David Brown and Sons (Hudd.), Limited, 
the well-known gear specialists. In the new unit 
implement, the connection made hydraulically, 
and the arrangement adopted results in important 
advantages other than ensuring ploughing of uniform 
depth on all surfaces and complete protection for the 
shares or other tools which may be attached to the 
tractor. It may, in fact, be said that the outstanding 
feature of the unit implement is of an entirely different 
character, in that in normal operation or when an 
obstruction is encountered, the tendency is to depress 
instead of to raise the front axle. Apart from increased 
safety, this characteristic enables the tractor to be 
made exceptionally light without any sacrifice of 
tractive effort, so that the tendency to pack the ground 
is no greater than that of a horse-drawn implement. 
The new tractor is illustrated in Figs. 1 to 9, on this 
and the opposite pages. The photographs reproduced in 
Figs. 1 and 2 show the implement fitted with a 7-in. 
spring tine cultivator and a 10-in. two-furrow plough, 
respectively, but the makers also supply a three-row 
ridger, and a three-row cultivator fitted with 9-in. tines, 
the frames carrying the various tools being interchange- 
able in less than a minute. The engine is a Coventry- 
Climax four-cylinder unit developing slightly over 20 
brake horse-power at 1,400 r.p.m., the cylinder bore 
being 3} in. and the piston stroke 4 in. The engine is of 
conventional type with magneto ignition, designed to 
operate on either petrol or paraftin, the normal proce- 
dure being to start up, on petrol and change over to 
paraffin after the engine is warmed up. A large air 
filter is fitted. As will be clear from Figs. 1 and 3, 
the engine crankcase is bolted directly to a casing con 
stituting the frame of the machine, this casing con 
taining the gear-box and hydraulic mechanism, and 
being, in turn, bolted at the rear to a back axle of banjo 
type. The implement frame is attached to the tractor 
at three points, two at the extremities of a cross bar 
mounted below the rear-axle casing a short distance in 
front of the wheel axis, and the third at the upper end 
of a short shackle mounted above the casing to the rear 
of the wheel axis. The connections to the two lower 
points are made by flat links, with a universal ball 
joint at each end, the outer ends of the links being 
attached to two brackets on the front member of the 
cultivator, as shown in Fig. 1, or to the ends of two 


is 


projecting arms on the plough frame, as shown in Fig. 2.| to allow the oil to escape from the cylinder. The | tractive effort actually causes the rear axle to ris until 





obstruction. | 


| compression, 





lower links will be in tension and the upper link in | 


It will be seen later that this is an essen- 
Check chains are provided 
to limit the side movement of the lower links and 
therefore of the implement. The shackle on the top 
of the rear-axle casing, to which the upper link is 
attached, is also connected to a rod carrying a heavy 
spring, as shown on the right in Fig. 3, this rod passing 
through the wall of the casing constituting the main 
tractor frame, and being pinned to a rocking lever 
pivoted at the top. It will be observed from the 
same figure, and also from Figs. 2 and 6, that there is a 
cross shaft mounted behind the rocking lever. This 
shaft carries a short arm at its centre, and within the 
casing, coupled to the piston of a horizontal cylinder, 
as shown in Fig. 3. Two additional arms, one at each 
end of the cross shaft outside the casing, are connected 
by rods to points near the centre of the lower links 
coupling the implement to the tractor, as clearly shown 
in Fig. 2. The off-side rod can be varied in length 
by a nut and screw mechanism to level the imple- 
ment, the length of the near-side rod being fixed. It 
will be evident that, as the piston moves out the imple- 
ment frame will be raised, and vice versa. The cylinder 
is single-acting, the oil being supplied by a reciprocating 
pump driven from the gearbox layshaft, so that it is only 
running when the tractor in motion. The pump 
is shown in the compartment to the left in Fig. 3, 
and can also be seen in Fig. 4. The lifting mechanism 
is both hand and automatically controlled. 

The hand control is effected by a lever moving in a 
quadrant within convenient reach of the driver’s right 
hand. The lever and quadrant are shown at the top 
of Fig. 3, and to the right in Fig. 6, and it will be 
noticed that the lever is connected to a cross shaft, 
carrying a short lever inside the casing. The upper end 
of this lever is attached to a link having a slot in its 
centre, through which the automatic-control rod passes, 
and it is connected by wire at its lower end to the upper 
end of an articulated lever mounted on the pump. The 
lower end of the articulated lever is forked to embrace 
the end of a piston valve controlling the pump delivery, 
this valve always tending to move to the right, as 
shown in Fig. 3, under the influence of a spring. The 
hand lever is shown in this figure in the top position, 
with the piston out and the frame raised. To lower 
the frame, the lever is moved to the left. A projection 
on the slotted link, shown in Fig. 6, is actually in con- 
tact at this point with the head of the piston, and when 
the hand lever is moved, the link swings round this 


tial point in the design. 
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projection as a fulcrum, so that its lower end will move | 


to the right. This, in turn, will cause the pump control 
valve to move to the left, an action which opens a port 


third | 
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weight of the frame will then cause it to drop, pushing 
in the piston. As soon as the piston commences to 
move in, the fulcrum of the slotted link will move to 
the left, and at a certain point will allow the control 
valve to close, so that the drop of the frame is arrested. 
It will be evident that the amount by which the frame 
will drop will be regulated by the angle through which 
the hand lever is turned, and a movable stop is pro- 
vided in the quadrant, as shown in Fig. 3, for regulating 
the depth. To raise the frame again, the hand lever is 
moved to the right, causing the pump control valve 
to move in the same direction, cutting off a by-pass, 
so that the oil is delivered from the pump to the 
cylinder. The action will continue until the projection 
on the piston again makes contact with the slotted link 
and moves the control valve back to the neutral posi- 
tion. There is a short period of dwell on the control 
valve between the two operating positions. Details of 
the pump will be given later. 

Turning now to the automatic control, it should be 
explained that it is this control which ensures a uniform 
depth of ploughing when running over uneven ground, 
and also prevents damage to the tools on encountering 
an obstruction. In effect, advantage is taken of the 
variation in draught to control the depth of working. 
Assuming that the implement has been passing over 
level ground, and that the front of the tractor rises on 
meeting an elevation, the tendency will be for the tools 
to enter the ground more deeply, increasing the com- 
pression in the upper link connecting the frame to the 
tractor. The increased compressive force is transmitted 
to the heavy spring previously referred to, and shown 
above the rear-axle casing in Fig. 3. The normal load 
on this spring is 700 Ib. to 800 Ib., compressing it about 
fs in., and the effect of the action referred to is to in- 
crease the compression, causing the spring rod to move 
to the left. As the frame will be in the lowered position, 
the projection of the slotted link will be well away from 
the piston, and this link will be in contact with a 
circular stop, shown in the figure on the automati¢ 
valve control rod previously referred to. When the 
spring rod moves to the left, therefore, it will push the 
control rod in the same direction, allowing the lower 
end of the slotted link to also move to the left. This 
will have the effect of opening the oil supply to the 
cylinder, so that the frame will be lifted. As soon as 
the compression in the automatic-control spring returns 
to normal, the control valve will close. It is unneces- 
sary to describe the action when the ploughing resistance 
is decreased, as it is simply the reverse of that which 
occurs with an increased resistance, the compression 
on the automatic-control valve decreasing, and the 
pump-control valve being moved to allow oil to escape 
from the cylinder. 

If the implement tools meet with a heavy obstruction, 
the compression in the upper frame link will be 
increased sufficiently to cause the control rod te 
move to the left until its end comes into contact 
with the end of a relief valve, shown opposite to it m 
Fig. 3. This valve then opens, allowing the oil to 
escape rapidly from behind the piston into the sump. 
The frame will then be free to drop, but as the tractor 
will actually be stationary against the obstruction, the 
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CONSTRUCTED BY 


one of the wheels commences to spin, so that damage 
to the tools is entirely prevented. The relief valve also 
acts as a safety valve in the case of maladjustment of 
the controls after an overhaul, or should the settings 
become inaccurate for any other reason. The articulated 
lever mounted on the pump for the valve operation, 
shown separately in Fig. 9, also constitutes a safety 
device, as it ensures that no excessive stress is put on 
the controls if, for example, the hand-control lever is 
moved down rapidly for the whole length of its travel. 

As regards the construction of the remainder of the 
tractor, the clutch is a single dry-plate model located 
in the engine casing. The gearbox is provided with 
three forward and one reverse gear, the forward ratios 
being 16-7, 10-62, and 5-56 to 1. The reverse ratio is 
13-05 to 1. To enable the pump to be coupled to the 
layshaft as described, there is no constant-mesh gear. 
lhe gears are made of nickel-chrome molybdenum steel, 
heat-treated to give a tensile strength of 100-115 tons 
per square inch. From the gearbox, the drive is taken 
through a spur wheel on the rear end of the layshaft 
engaging with a wheel having internally-cut teeth, and 
mounted on the forward end of the transmission shaft. 
rhe final transmission is by spiral-bevel crown wheel and 
pinion, with a ratio of 5-75 to 1, and a two-pinion 
differential is fitted. The total weight of the tractor is 
only 16} ewt., and to achieve this, free use has been 
made of light alloys and alloy steels. The casing consti- 
tuting the main frame is of aluminium alloy, and the 
rear axle incorporates a banjo of pressed steel. 

Details of the pump are given in Figs. 5, 7 and 8. 
It will be observed that it is a four-cylinder unit with 
two pairs of horizontally-opposed cylinders. Each 
ad of pistons projects from the two ends of a square 
‘rame embracing a sliding block, the reciprocating 
motion for the blocks being obtained from eccentrics 
mounted on the driving shaft. The two eccentrics 
are set at right angles, so that the four pistons operate 
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| successively, giving a sufficiently regular flow to the oil 


to prevent any perceptible irregularity in the lift 
of the tool frame. The delivery valves are mounted 
vertically above the suction valves, as shown to the 
left in Fig. 7. From the chambers above the delivery 
valves, the oil is taken through sloping branch passages 
to the underside of the ball valve, shown below the 
delivery outlet in Fig. 5. When the pump is in opera- 
tion, the ball valve is lifted, and the oil has two possible 
paths, one being through the delivery outlet, and the 
other through the by-pass passage shown in the figure 
to a circular space embracing the sleeve of the piston 
control valve. This sleeve is drilled to give a restricted 
port opening into the sleeve centre space, the restriction 
limiting the speed of frame movement. In the section 
shown in Fig. 5, the control valve is in the neutral 
position, covering the drilled hole, so that the oil must 
be delivered to the main operating cylinder for the 
frame lift. If, however, the control valve be moved 
to the right, the by-pass will be opened, and the oil will 
escape to the sump. On the suction side, the spaces 
under the valves are in connection with two further 
sloping branch passages meeting in the large dotted 
port through the control-valve sleeve, shown on the 
right of the valve in Fig. 5. With the control valve 
in the position shown, the suction is cut off, so that the 
pump is driven idly without oil circulation. If, 
however, the control valve be moved to the left, 
the suction port is opened to the interior of the sleeve, 
and as the control valve is submerged in the sump, 
the pump immediately takes up its duty. The branch 
bracket containing the suction and delivery passages, 
ball and control valves, and delivery outlet is clearly 
shown in Fig. 4. 

As regards the controls, the hand lever for regulating 
the lift and the handle for levelling the implement 
have already been referred to. The remaining controls 
consist of the gear lever, which, as will be noted from 
Fig. 1, is of the central-change type, and two foot 
levers. The near-side foot lever operates the clutch, 
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and is arranged so that a further depression will 
apply the brake on the near-side driving wheel. The 
off-side foot lever operates the brake on the off-side 
driving wheel. Both brakes are of the internal-expanding 
automobile type, with lined shoes. All the controls, 
together with the steering, are exceedingly easy to 
operate, and could, in fact, be operated by a child. 
An ordinary draw-bar plate, the bracket for which is 
shown in Fig. 3, is provided to enable the tractor to be 
used with existing implements, and provision is made for 
fitting a belt pulley. The bracket carrying the pulley 
bearing is substituted for the off-side foot rest, the 
pulley shaft being driven from the spiral bevel visible 
above the pump in Fig. 3. 

Some of the leading features of the tractor were 
brought out at a recent demonstration at Huddersfield. 
The two-furrow plough was first attached, and although 
the land had been previously harrowed, there was no 
sign of packing or wheel slip. After clearly demonstra- 
ting the small headland necessary, the good reserve 
of power was shown by cutting out two of the four 
cylinders, the tractor ploughing in these circumstances 
without the slightest difficulty. The three alternative 
implements were then attached to the plough in turn. 
To replace one implement by another it is only neces- 
sary to take out three pins, take off the first implement, 
replace it by the second, and reinsert the pins. The 
latter operation is performed by hand, and the change 
was actually completed at the demonstration in 
half a minute. While the plough was fitted, two heavy 
steel wedges were driven into the ground, and the shares 
driven against them at full speed. The tractor imme- 
diately stopped, and the rear wheels began to spin 
in a few seconds as described. The implement was 
then raised by reversing the tractor for a few feet, 
and was then again driven forward and the implement 
dropped beyond the obstruction. The whole operation 
was performed in about a minute, and we understand 
that it has been repeated a large number of times 
without the slightest damage to the shares or the imple- 
ment connections. The alternative tools hardly call 
for extended comment. Each weighs about 2} cwt. 
The ridger is adjustable for making ridges from 18 in. 
to 30 in. wide, and it may be mentioned that no larger 
headland is needed for this implement than when horse 
drawn. The spring tine cultivator is of the type 
in which the tines are arranged so that they extend 
backwards and ride over the obstruction, after- 
wards automatically springing back into place. It 
may be mentioned, in conclusion, that the tractor 
wheels are adjustable for track, and that they are 
quickly detachable so that any type of wheel can 
be fitted. Wheels with pneumatic tyres are avail- 
able as standard for both axles. As regards lubrica- 
tion, Oilite bearings are fitted at such points as the 
brake shafts, the ball joints on the implement con- 
nections are case-hardened and require no lubrica- 
tion, the pins for making the connection are of stainless 
steel so that they will not rust up, and grease lubrication 
is provided for such points as the steering connections 
and levelling screw. 
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'GINEERING TRAINING AND 
EDUCATION. 


University College of Swansea.—The prospectus of the 
Department of Engineering of the University College 
of Swansea, Singleton Park, Swansea, for the 1936 
1937 session, has recently been published. It contains 
detailed syllabuses of the degree and diploma courses 
available in civil, mechanical and electrical engineering, 
full particulars regarding examinations, and the Univer- 
sity degree and College diploma regulations. Other 
matters of interest to intending students, such as the 
scholarships tenable at the College, the general, resi- 
dence, and library regulations, and the fees payable for 
degree, diploma, and honours courses, and for post- 
graduate research, are included. Copies of the prospec 
tus may be obtained on application to the Registrar of 
the College at the address given above. The Michael- 
mas term begins on Thursday, October 1 


E! 


Lectures on Iron and Steel.—A course of 24 lectures 
on “ Tron and Steel" will be given by Mr. T. Barton 
Kelly in the Department of Commercial Products 
of the City of London College, Ropemaker street, 
Moorfields, London, E.C.2,0n Thursdays, from 6 p.m. 
to 7 p.m., commencing on September 24. The lectures 
cover a wide field and will deal with such matters as 
ores, manufacturing processes, pig-iron, wrought-iron, 
malleable-iron, ferro-alloys, forged, rolled and cast 
steel, alloy steels, specifications and standards, tests, 
structure and constitution, fatigue and other causes 
of failure, and with various commercial and economic 
questions. The enrolment evenings are Thursday 
and Friday, September 17 and 18, from 6 to 8, and 
the fee for in the Administrative 
County of London is 25s, 6d 


Teachers 


students resident 


(Coursea for London Lectures and classes, 


designed to bring teachers in London and the Home | 


Counties into touch with the latest developments in 
methods and to give them opportunities 
of hearing leading authorities in various branches of 
learning, have again by the 
County Council for the session 1936-37 (s heretofore, 
many subjects are dealt with and we may draw atten 
tion to metalwork (including the making 
of scientific instruments and tools), electricity in the 
home, the teaching of mathematics in senior schools, 
pedagogy of technical subjects, pedagogy for evening 
institute instructors, and the value and of the 
Science Museum. The courses are held on week-day 
evenings in various centres and, generally speaking, 
commence at 6.0 p.m It is also hoped to hold during 
the summer term full-time of week's 
duration, in engineering production and in gas and 
electrical welding instruction \ handbook containing 
detailed particulars of the courses, syllabuses, fees, &« 
is obtainable on application to the Education Officer, 
London County The County Hall, West 
minster Bridge, London, 8.E.1. 


educational 


been arranged 
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TRIPS. 


to 


LAUNCHES AND TRIAL 


hatched 
100 tons Launch, August 13. Main dimensions 
each, 78 ft. by 14 ft. Gin. by 5 ft. 3in. Built by Messrs 
Harland and Wolff, Limited, North Woolwich, London, 
E..16, for Messrs. Vokins and Company, Limited, London 


AGE self-trimming collier ; 
expansion engine supplied by Messrs. The North Eastern 
Marine Engineering Company, Limited, Wallsend-on 
Tyne rial trip, August 17 and 18 
302 ft. by 52 ft. 9 in. by 26 ft. 3 in Built Messrs. 
R. and W. Hawthorn, Leslie and Company, Limited, 
Hebburn-on-Tyne, for Messrs. Australian Steamships 
Proprietary, L>mited, Sydney, N.S.W 


BARGES Iwo canal barges, each carry 


Single-serew triple 


by 


Single-screw steam traw 
waters of Iceland, Bear 
triple-expansion engine 
Smith, Limited, Hull 
dimensions, 155 ft. by 
Built by Messrs. Cox hrane 
Shipbuilding Yard, Selby, 
H. Smith and Company 


ILLINGWwooD.’ 
the northern 
White Sea 
Amos and 
Main 
v9 in 
Ouse 


ApMrrar C 
for fishing in 
Island, and the 

fitted by Messrs 
Launch, August 19 
26 ft. G in. by 14 ft 
and Sons, Limited, 
Yorks, to the order of Mesars. C 
(Hull), Limited, Hull 


Moror Boats anp Burry Boats.—Six motor boats, 
to carry 30 tonsa, and fitted with an 18} b.h.p., 
two-cylinder vertices! heavy-oil engine supplied by 
Messrs. National Gas and Oil Engine Company, Limited 
Also three butty boa:s, each to carry 33 tons. All the 
nine vessels launched during August Main dimensions 
of each, 71 ft. 6 in. by 7 ft. by 4 ft. 2 in. Built by 
Messrs. Harland and Wolff, Limited, North Woolwich, 
London, E.16, for Messrs. Grand Union Canal Carrying 
Company, Limited, London 


cach 


* Barrise FAME -Single-screw oil-tank motorship ; 


four-cylinder ye pe Diesel engine supplied by | 
) 


oxford and Sons, Limited, Sunderland. 
August 20 Main dimensions, 481 ft. by 
61 ft. 9 in. by 34 ft. Built by Messrs. Swan, Hunter, 
and Wigham Richardson, Limited, Newcastle-upon- 
l'yne, for Messrs. The British Tanker Company, Limited, 
the shipping subsidiary of Messrs. Anglo-lranian Oil 
ompany, Limited, London 


Messrs. William 


Trial trip, 


London | 


of | 


Main dime nsions, | 
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CONTRACTS. , 


Messres. HaRLaAnNpD AND Wo.trr, Limurrep, Govan, 
Glasgow, have completed the contract placed by Messrs. 
Shaw Savill and Albion Company, Limited, London, for 
extensive alterations and additions to the passenger 
accommodation of the steamer Ceramic built by Messrs. 
Harland and Wolff and employed on the Australian 
service. The passenger accommodation throughout the 
vessel has been completely rearranged and renewed 
and the cabins will now accommodate 336 passengers. 
In addition, a new wireless room has been fitted on the 
boat deck, the condenser plant has been entirely modern- 
ised, the boiler feed-heating system reconditioned, and 
new bronze streamlined propellers of the latest design 
fitted. 

Messrs. THe GENERAL E_ectrric COMPANY, LIMITED, 
Magnet House, Kingsway, London, W.C.2, have secured 
a contract from the General Post Office for a quantity of 
Osram telephone-switchboard lamps. 

Messrs. THERMOTANK LimiTED, Helen-street, Govan, 
Glasgow, S.W.1, have fitted the heating and ventilation 
installation on board the 8.S. City of Benares, built by 
Messrs. Barclay, Curle and Company, Limited, for the 
Ellerman City Line. The installation, which is on the 
Thermo-Reg punkah louvre system, enables each occu- 
pant of a state room to control the temperature and 
direction of the supply of air, while, in the public rooms, 
the fresh air is supplied by standard punkah louvres, the 
temperature being controlled at the Thermotank. 
Adequate ventilation is also arranged in the engine 
room and in the kitchen spaces, laundries, &c. 

AILsA Craic, Limrrep, Strand-on-the-Green, 
London, W.4, are to supply three-cylinder, 
24-36 h.p. Diesel engines for the motor boats to 
be carried by destroyers now under construction at 
Cowes, Isle of Wight, for the Polish Navy. 

ENGLISH ELectric CoMPaANny, 
contracts for marine work, have 


MESSRS 
Chiswick, 





Messrs. THe 
Stafford, among other 


received an order from Messrs. Smith’s Dock Company, | 
propulsion | 


for the complete Diesel-electric 
machinery for a new Trinity House Committee vessel. 
The equipment will comprise two of the firm’s “ L "’-type 
Diesel engines, together with the twin-screw propulsion 
equipment, two 60-kW auxiliary generators and all 
engine-room equipment. Orders for stationary Diesel 
generating plant include repeat orders for a 1,000-brake 
horse-power from Messrs. Henry Boot (Garden 
Estates), Limited, for the Pinewood Studios; a 
1,000-brake horse-power four-cylinder English Electric 
Fullagar engine from Messrs. The Sudan Light and 
Power Company, Limited, to operate in parallel with three 
| other Fullagar-engine sets already installed; and two 
750-brake horse-power Diesel engines and alternators 
from the British Broadcasting Corporation for the new 
Empire Station, Daventry. 


Limited, 


set 
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of Overseas Trade. No. 644. 
Economic and Commercial Conditions in 
March, 1936. By ALEBXANDER ADAMS. 
H.M. Stationery Office. [Price ls. 3d. net.] 

Vachine Tool Operation Part Il. Drilling Machine, 
Shaper and Planer, Milling and Grinding Machines, 
Spur Gears and Bevel Gears. By H. D. Bureuarpr. 
London : MeGraw-Hill Publishing Company, Limited. 
[Price 12s. 6d.| 

Foundry Work { 


Report on 
Roumania, 
London : 


Department 


Text on Molding, Dry-Sand Core- 
making, Melting and Mixing of Metals and Problems 
in Foundry Management. By R. E. Wenpt. Third 
edition. London: McGraw-Hill Publishing Company, 
Limited. [Price 12s.] 

La Rémunération et le Controle du Travail dans U Industrie. 
By Dr. Cuetsto Casacor. Paris: Dunod. [Price 
14 franes.| 

Handbuch der Dosenfertigung. By WALDEMAR FRIEBEL. 
Berlin: V.D.1.-Verlag, G.m.b.H. [Price 10 marks.] 

Synopsis (in Alphabetical Form for Convenient Reference) 
of the Income Tax Codification Committee's “Report. 
Compiled by Cuas. H. To.ury. London: Waterlow 
and Sons, Limited. [Price 2s. 6d.| 

Department of Scientific and Industrial Research. Final 
Report of the Steel Structures Research Committee. Lon 
don: H.M. Stationery Office. [Price. 12s. 6d. net.] 








ALTERNATING-CURRENT Motors AND ConTROL GEAR. 

An informative little booklet on alternating-current 
| motors and control gear has been published by Messrs. 
| Brook Motors, Limited, Empress Works, Huddersfield, 
|} a firm which has been manufacturing this type of equip- 
ment for over thirty-five years At first, their out- 
put was one motor per week, while at present it is 
one every five minutes, a statement which throws an 
interesting light both on the demand and on the changes 
that have taken place in manufacturing methods. The 
construction of the motors is described and fully illus- 
trated, and the outputs and types recommended for use 
| in driving various classes of plant in various situations are 
fully tabulated. Extracts from the appropriate British 
Standard specification and regulations are given, and 
there are some useful maintenance and running instruc- 
tions. The control-gear section contains similar infor- 
jmation and also includes numerous well-arranged 
and clear diagrams of connections. Finally, there are 
| tables showing the estimated. running cost of different 
| sizes of motors when the price of electricity is from 
| 0- 25d. to 6d. per kilowatt-hour and giving the voltage, 
frequency and phase of supply in the areas of the various 
authorities. The booklet is one which buyers and users 
of electric motors and control gear will find extremely 
| handy for reference purposes. 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are furnished. Details may be obtained on application 
to the Department at the above address, and quoting 
the reference number given in each case. 

Brass Stop and Bib Taps. Singapore 
Water Department, Singapore; November 
30,680.) 

Scotch Screw-Eyed Augers. 
and Harbours, Johannesburg ; 
30,681.) 

Tubes, galvanised 
nominal bores } in. 
Water Department ; 
London or Singapore. 

Motor Overhead Crane, 20-ton. Public Works Depart 
ment, Wellington, N.Z.; September 29. (T.Y. 30,686.) 

Malleable-Iron Pipe Fittings, including bends, elbows, 
tees, crosses, reducing sockets and crosses, hexagon 
nipples, caps, plugs, pipe straps, brackets, couplings, 
hooks and bushes. Singapore Municipality ; November 
9. Tenders received in London or Singapore. (T.Y 
30,689.) 

Hydraulic Machines, comprising 
press, tube-bending machine, pressure 
accumulator. Public Works Department, 
N.Z.; November 3. (T.Y. 30,694.) 

Copper Tubes and Fittings. Bagdad District 
Board, Bagdad ; September 29. (T.Y. 30,700.) 

Steam Hammer, Rigby-type, 20-cwt. South African 
Railways and Harbours, Johannesburg ; September 28 
(T.Y. 30,703.) 


Municipa 
2. (T.) 
Railways 

(T.Y 


South African 
October 1. 


wrought-iron, unsocketed, of 
to 2$ in. Singapore Municipal 
October 26. Tenders received jn 
(T.Y. 30,682.) 


hydraulic forging 
ump and 
Vellington, 


Water 








PERSONAL. 


ENGINEER VicE-ADMIRAL Str REGINALD W. SKELTON, 
K.C.B., has been appointed a director of Messrs. John | 
Thornycroft and Company, Limited, Thornycroft House, 
Smith-square, London, 8.W.1. 

Messrs. VoKEs, LimirepD, 95-105, Lower Richmond 
road, Putney, London, 8.W.15, have just appointed 
Mr. A. W. Culver as sales manager. Mr. Culver was for 
17 years with Messrs. Cities Service Oil Company, 
Limited, latterly occupying the position there of sales 
manager. 

Mr. Herspert WIiLtiAM SILveERWwoop has _ been 
appointed by the Government of India an Assistant 
Engineer (Inspection) in the Indian Stores Department 

Messrs. GEORGE COHEN, Sons AND COMPANY, LIMITED 
600, Commercial-road, London, E.14, have just acquired 
the business of Messrs. Estler Brothers, Limited, sheet 
metal workers and general engineers, Butchers-road 
London, E.16. Their purchase includes the whole of the 
plant and machinery, works, land and buildings, and 
goodwill. 

Messrs. ALFRED HERBERT, LiMiTED, Coventry, have 
completed an agreement with Messrs. The Coventry 
Gauge and Tool Company, Limited, under which they 
will act with them as joint selling agents for various 
types of gauges sold under the trade name “ Matrix 


| The arrangement, which covers the United Kingdom and 


the Irish Free State, is now in force, and, from October |, 
will also apply to the sale of broaches and _ broaching 
equipment made by Messrs. The Coventry Gauge and 
Tool Company. In order to give better service to theit 
clients in Scotland, Messrs. Herbert have recently made 
a number of interior alterations to their showrooms at 
36-38, West George-street, Glasgow. In the new 
demonstration department any machine can be quickly 
installed and demonstrated under power. 


Mr. J. L. A. Bariry-Cuurcnurmt, A.M.I.Mech.E., 
4, Mapperley-drive, Woodford Green, Essex, who has 
had a wide experience in the British engineering export 
trade, has opened a practice as an export consultant. 


The firm of Messrs. Lincotn Cars, Lrurrep, has been 
formed to act as sole concessionnaires for Lincoln-Zephy! 
and Lincoln cars in Great Britain and Northern Ireland. 
New British headquarters are being prepared on a site 
of 24 acres on the Great West Road, Brentford, Middlesex. 
Show-rooms are already opened, and the works and 
service depot will be in operation on or before September |. 
Mr. Andrew Black is in charge of the establishment 


Messrs. Burston SPANNER Company, 2a, Sherwoods 
road, Oxhey, Watford, have appointed Me Charles 
Richards and Sons, Limited, Darlaston, Wednesbury. 
South Staffs, sole manufacturing and selling agents fo! 
the Burston spanner. All future inquiries and orders 


srs 


| should be addressed to Messrs. Richards. 








NorTiricaTION OF MANGANESE Poisonine.—In accord 
ance with Sub-section 4 of Section 73 of the Factor) 
and Workshop Act, 1901, the Home Secretary ha* 
applied the provisions of this section to all cases o 
manganese poisoning occurring in a works or factory 
The new Order, known as the Factory and Workshop 
(Notification of Diseases) Order, 1936, came into force 
on August 1, and copies are obtainable, price 1d. net, 
from H.M. Stationery Office, Adastral House, Kingsway, 
London, W.C.2. An explanatory note states that the 
crushing, grinding, and sieving of ores containing mal- 
ganese dioxide expose workers to dust, and it is from 
these processes that the majority of cases of manganes 
poisoning have arisen. The object of notification 15 “ 
afford to factory inspectors a clue to dangerous conditions 
over which they can exercise control. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—In preparation for a heavier demand 
for steel and related products during the winter months, 
works extensions, including the laying down of new 
furnaces, have been put in hand by many concerns. 
Particular attention is being paid to works lay-out with 
a view to reducing the time involved in the transport of 
products of record weight and size from one department 
to another. Though no material improvement has 
taken place in the majority of branches, more operatives 
are being taken on. Complaints of a shortage of skilled 
engineers and turners are still heard. In machinery and 
tool-making, and in the production of basic materials, 
there is ample evidence of a substantial call for both 
home and overseas needs. The latest reports from the 
steel-producing branches indicate that output is being 
maintained at well over 120,000 tons per month. This is 
considered to be a splendid achievement in view of the 
fact that August is usually one of the slackest months of 
the year. No doubt much of the steel purchased is 
being used for stocking purposes. To some extent this 
is confirmed by the increased amount of forward business 
being transacted. There is a steady demand for basic 
and acid materials. The call for steelworks machinery 
is developing on broader lines. Good orders are on 
hand for hollow-forged boiler drums and boiler makers 
are busy. Inland needs are heavy, but overseas require- 
ments are somewhat retarded owing to keen German 
competition. Electrical equipment is a progressive line. 
The demand is good and prospects are bright. For long 
this has been one of the most progressive sections in 
local industry, consuming a big tonnage of high-class 
steel and machinery parts. A seasonal falling-off has 
taken place in the market for agricultural machinery 
and parts, but sales of harvesting equipment have been 
maintained. Makers of most types of engines have good 
order books. Progress marks the production of special 
steels, including stainless and heat- and acid-resisting 
materials. The output of automobile steel and motor- 
car fittings shows a big rise as compared with that of a 
year ago. There is a brisk demand for aeronautical 
steel and parts. Firms specialising in the production 
of machines for the Royal Air Force are good customers 
of Sheffield works. Machine-tool and knife makers are 
busy. 

South Yorkshire Coal Trade.—Export business con- 
tinues quiet. Inquiries are few and yield only moderate 
orders. The inland position is much better. Industrial 
fuel is in heavy demand. Iron and steel works are good 
customers, while the textile and woollen trades are order- 
ing bigger tonnages. More forward business is circulat- 
ing, Which is a good sign. Best hards are in strong re- 
quest. There is an improving market in washed singles 
and smalls. House coal has weakened, largely as a 
result of the advent of hot weather. Foundry and 
furnace coke continue firm. Quotations are: Best 
branch hand picked, 26s. to 29s.; Derbyshire best 
house, 22s. to 23s.; Derbyshire best brights, 19s. 6d. to 
2ls.; best screened nuts, 19s. to 20s.; Yorkshire hards, 
19s. 6d. to 20s. ; and Derbyshire hards, 19s. 6d. to 20s. 











NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—A steady firm tone pervades 
the Cleveland pig-iron branch of trade. Some little 
movement towards improvement in the statistical situa- 
tion can be reported, but conditions are still far from 
conducive to extensive business. Makers and consumers 
are unable to accumulate appreciable stocks, but the 
former are providing the foundries with ample supplies 
of iron for present requirements and continue to reduce, 
to some extent, arrears of delivery agains told contracts. 
Second hands are obtaining command of moderate 
parcels to distribute for home purposes, but experience 


as much difficulty as ever in securing tonnage for ship- 
ment abroad. Buyers are in the market for almost 
any delivery, but ironmasters continue to make the 


proviso that forward contracts are subject to price 
revision. Fixed minimum quotations are ruled by No. 3 
grade of iron at 75s., delivered to local users and Falkirk 
customers ; 77s., delivered to North-East Coast districts ; 
and 78s., delivered to Glasgow. 

Hematite.—The situation in the East-Coast hematite 
department is little changed. Heavy requirements of 
home consumers almost absorb the output and the efforts 
of second hands to secure transference of tonnage to meet 
long overdue shipment obligations to Continental custo- 
mers meet with little success. Merchants continue, 
however, to handle moderate parcels for home purposes. 
Much of the make is going into direct use at producers’ 
own consuming departments, the needs of which promise 
to expand. Still further enlargement of output seems 
essential to cope with requirements over the fall of the 
year. Recognised market values are governed by No. 1 
quality of hematite at 85s. 6d., delivered to Northumber- 
‘and, Durham and North Yorkshire, with the under- 
standing that a rebate of 5s. is made to customers who 
purchase none other than East Coast brands. 

Foreign Ore.—Business in foreign ore is virtually at a 

andstill, but imports in fulfilment of running contracts 

“re maimtained on a heavy scale, 

f Blast-Furnace Coke.—Transactions in Durham blast- 
'rnhace coke are not numerous or heavy, but the large 

make is well taken up and producers are not pressing 

Sales. Quotations remain at the level of good medium 

qualities at 24%. 6d., delivered to Tees-side works. 

_ Manufactured Iron and Steel.—Semi-finished and 

finished iron and steel producers are running plant at 
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high pressure to comply with customers’ pressing demands 
and are heavily sold over the next six months. Con- 
structional work, shipbuilding and railway repairs 
continue to absorb large quantities of the present output 
of material. Among the principal quotations for home 


business are: Common iron bars, 101. 10s.; best bars, 
1ll.; double best bars, 111. 10s.; packing (parallel), 
9l. 7s.; iron and steel billets, 61. 2s. 6d. to Tl. 7s. 6d. ; 


iron and steel rivets, 121. ; steel boiler plates, 91. 17s. 6d. ; 
steel ship plates, 91. 7s. 6d. ; steel angles, 91. ; steel joists, 
9l. 7s. 6d.; heavy sections of steel rails, 81. 10s. for 
parcels of 500 tons and over, and 9. for smaller lots ; 
and fish plates, 12/. 10s. Black sheets, No. 24 gauge, 
are 121. for delivery to home customers and 101. f.o.b. 
for shipment abroad ; and galvanised corrugated sheets, 
No. 24 gauge, are 14l. for delivery to home customers 
and 11J. 15s. f.o.b. for shipment overseas. 

Scrap.—Iron and steel scrap is still slow of sale, 
but merchants report that new channels are opening for the 
disposal of heavy steel, the quotation for which remains at 
57s. 6d. Light cast-iron is quoted at 55s.; heavy 
cast-iron, 62s. 6d. ; and machinery metal, 65s. to 67s. 6d. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—A good deal of interest was 
aroused on the Welsh steam-coal market during the 
past week by the suggestion made that an international 
coal cartel should be formed. The proposal was generally 
welcomed in South Wales, since it was felt that such an 
agreement would terminate the price-cutting competition 
from Continental producers. te was realised, however, 
that a number of ciifficulties would have to be overcome 
before such an agreement was achieved, although so far 
as this district is concerned the introduction of the 
Controlled Selling Scheme would facilitate negotiations. 
Fears were expressed, however, that if the export quotas 
were based on the various districts’ present share of 
world trade, South Wales would not be well treated. 
It was pointed out that for some considerable time 
past Italy, at one time South Wales’ most important 
customer, had made practically all her purchases 
Germany and Poland, but it would be wrong to assume 
that the whole of this trade had been permanently lost 
to the district. It was felt that this was a point which 
would have to be watched when negotiations were 
opened. The international coke cartel concluded 
during the week will have little effect on South Wales, 
since practically the whole of the district’s output is 
consumed by the inland market. Prices in the district 
range from 24s. to 25s. f.o.b. for furnace cokes up to 45s. 
to 50s. for best foundry cokes, compared with the price 
of 19s. 6d. per ton f.o.b. fixed by the agreement. All 
the coke ovens of South Wales are in full operation, and 
producers have well-filled order books for some time 
ahead. In the meantime, new business was extremely 
quiet last week, and collieries had again to curtail 
production of all grades. The only inquiry circulating 
on contract account was from the Palestine Railways for 
6,000 tons to 11,500 tons of Welsh large coals for delivery 
in October. An interesting development during the 
week was the receipt by local exporters of the first 
inquiry from Italian importers for some months past. 
It was for 5,000 tons to 6,000 tons of small coals. It 
was not anticipated on the market that this marked the 
resumption of trade with Italy, however, and it was 
not expected that anything like normal shipments 
would commence before the end of the present year. 
Large coals continued to lack support, and excessive 
stocks were still offering for all loading positions at easy 
prices. Cobbles displayed little animation, and were 
weak. There was still a pronounced shortage of the 
washed small and sized coals, however, and productions 
of these grades were well sold for some weeks ahead. 
Consequently recent strong prices ruled, while dry peas 
and beans were firmly held. Ordinary smalls were not 
too plentiful, and throughs were steady. Patent fuel 
was again limited and firm, but pitwood was slow. 

Iron and Steel Trade.—The iron and steel industry 
of South Wales and Monmouthshire continued on 
favourable lines last week, and employment generally 
was maintained. Nearly all the works were kept busily 
engaged, and although new business was not so heavy 
as that prior to the holidays, present commitments were 
still sufficient to ensure good outputs for some time. 








SincaporeE Arr-Port.—A special seaplane channel 
is being provided which will enable the new Empire 
flying boats to alight in Singapore Harbour and taxi 
across the water to the slipway and hangar. Tenders 
have been invited for the reinforced-concrete piling 
which will be necessary for the anchorage and approach 
channel. The latter will be about a mile long, will be 
clearly marked and protected by booms, and will be 
kept clear of junks and other small native craft. It is 
anticipated that work on the new Singapore air-port will 
be completed early next year. 


Frencu AERo-ENGINE Works.—Messrs. La Société 
Francaise Hispano-Suiza have recently published a 
handsome brochure in which is given a very complete 
description of the methods employed in the manufacture 
and testing of aero engines at the firm’s works at Bois- 
Colombes (Seine), France. After a brief account of the 
formation and subsequent progress of the Company, 
the works are described succinctly step by step, com- 
mencing with the foundries and passing on through the 
machine shops to the testing establishments. The 
brochure is well printed and illustrated and the numerous 
large photogravure plates included constitute a particu- 
larly pleasing feature of the work. 


227 
NOTICE OF MEETING. 


For Notice of Meeting, see page 2 of Advertisements. 








NOTES FROM THE NORTH. 
‘Giascow, Wednesday. 


Scottish Steel Trade.—There has been no development 
of any note in the Scottish steel trade during the past 
week, but active conditions are general at the works. 
Consumers are obtaining a good deal of material 
and are ordering well ahead of their requirements to 
ensure that their work will not be held up for want of 
supplies. Shipbuilding material is in steady demand 
and structural engineers, who have many important 
contracts on hand, are pressing for deliveries. The 
position with regard to heavy material overall is exceed - 
ingly healthy. In the black steel-sheet trade, a very 

demand prevails and makers are very busy in the 
endeavour to keep pace with orders for the home market. 
Export business is only fair, but as Continental prices 
are now more in line with British quotations there is 
every prospect of local producers securing a larger share 
of overseas business af no distant date. The following 
are the current market quotations :—Boiler plates, 
9l. 17s. 6d. per ton; ship plates, 91. 7s. 6d. per ton ; 
sections, 91. per ton; medium plates, 91. 15s. per ton ; 
black steel sheets, No. 24 gauge, in minimum 4-ton lots, 
121. per ton ; and galvanised corrugated sheets, No. 24 
gauge, in minimum 4-ton lots, 141. per ton, all delivered 

lasgow stations. 

Malleable-Iron Trade.—Rather a quiet tone has to be 
recorded in connection with the malleable-iron trade 
of the West of Scotland this week. Orders are not so 
numerous and the demands of consumers are easily met. 
The re-rollers of steel bars are fairly well off for business 
and order books represent quite a good tonnage. Prices 
are steady and are as follows :—Crown bars, 10/. 10s, per 
ton for home delivery, and 101. per ton for export ; and 
re-rolled steel bars, 9/. 7s. per ton for home delivery, and 
7l. 10s. per ton for export. 

Scottish Pig-Iron Trade.—Not for a long time has the 
demand for Scottish pig-iron been as strong as during the 
past few months, and consumers are so busy at the 
present time that they are pressing for deliveries. The 
output of the fifteen furnaces now in blast is rapidly 
taken up and very small stocks are left on. the hands 
of makers, who are just managing to meet their commit- 
ments. The following are the current market quotations : 
Hematite, 85s. 6d. per ton, and basic iron, 75s. per ton, 
both delivered at the steel works; and foundry iron, 
No. 1, 81s. 6d. per ton, and No. 3, 79s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, August 22, amounted to 273 tons, as 
against 43 tons during the corresponding week of last 
year. Of last week’s total, 3 tons went overseas and 
270 tons coastwise. 








Canton-Hanxow Ratwway.—Engineering work on 
the entire length of the Canton-Hankow Railway, 
including the building of bridges and the construction of 
tunnels, has, it is stated in a recent issue of the Chinese 
Economic Journal and Bulletin, now been completed. 
Final tests are in progress and through train services 
will be manana at October 10, the National Inde- 
pendence Day. A new railway workshop will be built 
at Shiuchow, an important centre of communications in 
Northern Kwangtung. It has been decided to establish 
the head office of the line at Hengchow, in Hunan pro- 
vince, and branch offices at Canton and Hankow, the 
two termini. 





THE CANADIAN NIcKEL INDustTRY.—Nearly all Canada’s 
nickel is derived from the nickel-copper ores of the 
Sudbury district, Ontario, though a small amount is 
also recovered, as a by-product, from the silver-cobalt 
ores of Cobalt and other localities in the northern part 
of the same province. Proved ore reserves of Messrs. 
The International Nickel Company of Canada, Limited, 
the chief producing company, alone amount to well 
over 200 million tons. This company’s chief mines, at 
Frood and Creighton, from which most of the production 
at present comes, are stated to constitute the two largest 
known nickel deposits in the world. The Frood mine 
alone, although still only partly worked, is known to 
contain over 125 million tons. The total production of 
nickel in Canada during 1935 was 138,516,240 Ib., an 
increase of 7 per cent. over the 1934 figure. During the 
first five months of 1936 the output was 68,704,688 Ib., 
against 51,966,374 lb. in the corresponding period of 1935. 


Norru-East Coast INstTITUuTION OF ENGINEERS AND 
Suresurtpers.—The Engineering Gold Medal of the 
North-East Coast Institution of Engineers and Ship- 
builders has been awarded to Engineer-Commander C. J. 
Hawkes and Mr. G. F. Hardy for their paper “ Friction 
of Piston Rings,” while the Shipbuilding Gold Medal 
has been awarded to Mr. R. C. ompson for his paper 
**Modernising the Motor Vessels ‘Silverpine’ and 
‘Silverlarch” and Increasing their Service Speed.” 
The M. C. James Medal of the Institution has been 

ined by Mr. W. C. 8. Wigley for his paper “The 

eory of the Bulbous Bow and its Practical Application.” 
The Institution Scholarship has been awarded to Mr. 
Anthony Gilchrist, and the Thomas Fenwick Reed 
Medal to Dr. Will Pratt. The Medal, which was founded 
by the late Mr. Thomas Reed, of Cardiff, is awarded to the 





candidate who most successfully produces and exhibits 
evidence of ability to share in the control of industry. 
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THE ACQUISITION OF SKILL IN 
INDUSTRY. 


THE reports issued by the Medical Research 
Council of the Industrial Health Research Board 
frequently deal with matters to which engineers 
responsible for public works, or for the development 
and maintenance of industries, are glad to have 
their attention directed. This is true even if the 
value of the publications at times resides rather in 
their titles as reminders than in their substance as 
direct aids to progress. The title of Report No. 73, 
on The Acquisition of Skill : an Analysis of Learning 
Curves,* may be welcomed as a sign of sympathy 
towards those whose purpose is to teach vocation- 
less youths to fit themselves for employment in 
operations demanding mental and manipulative 
aptitude. It testifies to the care being bestowed by 
research workers upon hypotheses relating to inten- 
sive teaching in preparation for the workshop, and 
it conveys a hint of what has yet to be performed by 
those confronted by this problem of industrial 
education. So far as can be judged from the 
evidence available, the attention of scientific investi- 
gators in their recent efforts has been directed 
chiefly to theories applied to workers upon repetitive 
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and bad candidates to be segregated. The purpose 
of the investigation was to enable men unlikely to 
make good welders to be eliminated at an early 
stage and before time and money had been spent 
on what was likely to prove fruitless training. 
Although the curves plotted by Mlle. Bloch-Sée are 
not learning curves in the sense in which the term 
was employed by Mr. Blackburn, a consideration 
of them would form an introduction to the, in a 
sense, more complicated curves employed by him. 
His curves represent the rate of progress with time, 
or repetition, in the speed of carrying out some 
specific task. For instance, he gives a curve, due 
to Bryan and Harter, connecting the number of 
weeks of practice with the number of letters a 
minute in receiving and sending telegraphic mes- 
sages. It is clear that in a case of this kind the 
comparison of two curves will at once show the 
relative rate of progress of two pupils. This may 
appear so obvious that such curves may be con- 
sidered not worth plotting, but much more may 
be learnt from them than is implied in this direct 
comparison. When large numbers have been 
collected, it may be possible, in some specific task, 
to determine whether relatively rapid progress at 
the outset is necessarily or usually associated with 
superior performance in the long run. It is not 
uncommon for such curves to exhibit a period 
some distance from the origin at which no progress 
appears to be being made, this portion of the 
curve, known as a plateau, being followed by a 
new rise showing further progress. An effect of 
this kind, if it is exhibited by the majority of the 
pupils, may suggest some rearrangement of the 
work when the purpose is to enable the candidates 




















being recognised that there are considerable dif- 
ferences in the initial skill of individual workers, 


research proceeds to examine whether by practice 
the difference in rate of production between indi- 
viduals can in time be reduced to a negligible 
| quantity. 
| tice increases that difference, others are convinced 
that practice diminishes it. It is one of the purposes 
of the learning curves, with which the report is 
essentially concerned, to determine if with increase 
of skill these personal differences tend to disappear 
or if, on the contrary, they persist. 
also useful in investigating such questions as the 
most economical length of the interval which should 


Some investigators conclude that prac- 


The curves are 











* H.M. Stationery,Office. Price ls. 6d. net. 





to qualify for some industrial task. 

Another point of importance in training hands 
for some workshop operation is the effect of rest 
periods in the instruction course. In other words, is 
a specific task learned with the fewest number of 
repetitions if the practice periods follow each other 
rapidly, or if definite breaks are introduced between 
them? On this point, Mr. Blackburn is of opinion 
that the task is learned with the fewest number of 
repetitions if rest periods are introduced, but in a 
shorter time if the instruction is “‘ massed,”’ although 
in this latter case greater effort is needed. Another 
matter, on which opinion appears at present to be 
divided, is whether it is more economical in the long 
run to attempt to teach a relatively complicated 
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operation as a whole, or split it up into simpler 
elements to be mastered individually. If we may 
give an illustrative problem of our own without 
giving an answer to it :—Is it more economical to 
train a motor driver in traffic from the first, or to 
let him learn to control his vehicle on country 
roads or in an open area before taking it into a busy 
town ? 

This Report, although interesting, is on the whole 
indefinite in its conclusions. This probably applies 
to the whole subject with which it is dealing. It 
would not appear desirable, however, that those 
responsible for modern factory operation should 
ignore the work that is being done in this field, 
ilthough they may find little of it of direct applica- 
tion. Probably many works managers would be 
more interested in reports dealing with the acquisi- 
tion of skill in group-working which has at all times 
been of no less importance than the attainment of 
proficiency in individual effort. The problem of 
the ancients in heavy engineering undertakings was 
to induce thousands of men to exert their com- 
bined force simultaneously at a point. Egyptian 
slave-masters presided over their gangs and directed 
them by clapping hands or by more drastic means, 
and the time has not yet passed into oblivion for 
tasks of equal skill to be performed to the music of 
the boatswain’s whistle. Those who to-day direct 
the workshops of the country would certainly 
exhibit interest in investigations concerned with the 
attainment of skill in large bodies working in a 
unit. 





THE POSITION OF THE MINING 
INDUSTRY. 

Tue deplorable disaster at Barnsley, 
following on that at Gresford, has again caused 
attention to be directed to the dangers which appear 
to be inseparable from the practice of coal mining. 
The very fact that dangers can never be entirely 
eliminated, however, strengthens the demand that 
everything that is humanly possible shall be done 
to increase safety, particularly at a time when the 
working the underground are 
undergoing a gradual change from hand to mecha- 
nical operation, with the possibility of new elements 
of risk arising. Fortunately, there is little evidence 
to show that the use of machinery below ground 
results in increased danger when suitable precau- 
tions are taken, and it is, in fact, reasonable to 


recent 


methods of coal 


suppose that with extended experience in this 
country and abroad, the mechanisation of the 
industry will lead to a reduction in large scale 


disasters, if only on the grounds that it implies 
management. As recorded in the 


annual report* of the Secretary for Mines, which 


more scientific 
has just been issued, steady progress is being made 
in mechanical mining in this country. The pro- 
portion of the total output cut by machines in 1935 
was 51 per cent., while 43 per cent. was dealt with 
by mechanical conveyors and loaders below ground. 
In 1928, the earliest year for which complete 
particulars of conveyors are available, the corre- 
sponding figures were 26 per cent. and 12 per cent. 
The figures quoted, however, may give 
1 misleading conception of the progress made, 
as in general only the larger mines are equipped 
for mechanical operation, and these mines in 
produce a much larger quantity by 
methods than formerly. It therefore re- 
that the majority of mines at work, 
including numerous small mines, are still dependent 
chiefly upon hand-getting without 
Thus. of the 2.539 mines at work in 
1928 under the Coal Mines Act, the number using 
coal-cutting machines has actually dropped from 
908 to 844, while the number using mechanical 
loaders and conveyors has increased from 430 to 
592. In spite of the drop in the number of mines 
in which cutting machines are used, however, the 
average quantity of coal cut by machine has in- 
creased from 67,500 tons per mine in 1928 to 134,000 
tons in 1935, while the average quantity dealt 
mechanical loaders and conveyors has 
increased from 65,000 tons to 161,500 tons per mine 
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the use of drills for boring shot-holes has been 
long established, and the number has grown from 
5,504 in 1928 to 6,857 in 1935. The most notable 
growth, however, has been in the use of pneumatic 
picks, particularly for coal getting. Thus while 
the number of such picks used for ripping and similar 
work has increased from 1,318 to 3,088 in the 
period under review, those used for coal getting 
have increased from 934 to 5,524. 

While there can be no doubt that mechanisation 
tends to displace workers in this as in other indus- 
tries, miners have suffered from the fact that in their 
case the process has not been accompanied by a reduc- 
tion in price. This reduction in other industries 
which have been mechanised has compensated for 
the displaced labour by such an increase in output 
that the surplus labour has not only been re-absorbed, 
but additional hands have had to be taken on. 
The fundamental reason why this cycle has not 
taken place in the coal-mining industry is that a 
large proportion of the demand is absorbed by the 
export trade, which has been very badly hit in 
recent years, a further factor of importance being 
the agreed necessity for raising the miners’ wage 
to a more economic level. An inevitable effect 
|of the two factors taken in conjunction is that the 
price of coal has reached what can only be charac- 
terised as an exceedingly high level to the home 
consumer, with the result that large and small 
consumers alike seek for economies to cut down 
their requirements to a minimum. It is stated 
in the Secretary for Mines report that the obstacles 
to the recovery of the export trade, which are both 
numerous and formidable, continue to increase, 
land that there has been a heavy reduction in ship- 
|ments to Italy, Belgium and France, fortunately 
| partly compensated by increased shipments to the 
\Irish Free State, Germany, and Egypt. The 
| present position can be summed up in the fact that 
in the aggregate 55} million tons were shipped 
labroad in 1935, the corresponding quantities in 
| 1934 and 1933 being 57 million tons and 563 million 
tons, respectively. Where increased exports have 
| been recorded, they have usually been the result 
| of trade agreements with the countries concerned, 
and while it is possible that the exploration of this 
avenue may lead to some further improvement, 
there is very little hope of any marked increase 
in the export trade so long as the deterioration 
in the economic and financial conditions of so many 
countries abroad continues. The best hope for 
the industry, at any rate for some time to come, 
would therefore appear to lie in an increase in home 
consumption. A powerful fillip is fortunately 
already being given in this direction by the present 
greatly-increased activity of the heavy industries. 
The expansion is, however, of such recent date 
that its full effects are not seen in the figures given 
in the report. 


x the same period. As regards other machinery, 





Actually, as stated in the report, the marked 
improvement in industry led to the quantity of coal 
available for consumption for all purposes in 
Great Britain increasing from 1484 million tons in 
1933 to 161} million tons in 1934, and nearly 
164} million tons in 1935. The increased consump- 
tion of coal and coke in the iron and steel trades in 
1935 was equivalent to 750,000 tons of coal as 
compared with 1934, and there can be little doubt 
that the increase in the consumption by these 
industries will be very much greater in the current 
year. Although no detailed figures are given in 
the report, it is probable that the greater spending 
power of the community has resulted in an increase 
in the demand for purely domestic purposes, but 
it is hardly likely that any considerable increase 
will occur in this direction unless the price to the 
private consumer can be very appreciably reduced, 
and of this there appears to be no prospect. There 
is, however, another direction in which the demand 
may be expected to increase to a marked extent, 
and in which, in fact, authorities see the 
ultimate salvation of the industry. The indirect 
utilisation of coal is still in its infancy, but, as is 
well known to our readers, operations were com- 
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| menced with the hydrogenation plant at Billingham 
in February, 1935. The first coal units were 
started up in June of the same year, and the total | 


| 





[AuG. 28, 1936. 
was nearly 21 million gallons. At the end of May 
of this year, a total of about 33 million gallons 
had been obtained, and the total quantity of coal 
used in connection with the plant amounted to 
411,500 tons. The total quantity of coal distilled 
at low-temperature plants working on a commer. 
cial or semi-commercial scale has also shown 4 
marked increase, the coal distilled rising from 
222,616 tons in 1932 to 327,112 tons in 1935. Ip 
the latter year, 13 plants were in operation, as 
compared with 9 in 1934. While these figures are 
inconsiderable in relation to the total output, the 
suggestion is now being made that further hydro. 
genation plants should be erected in South Wales 
and elsewhere, and in view of the dependence of 
this country on imported liquid fuels, such a devel. 
opment is in no way improbable. 

It is only possible, in conclusion, to refer to two 
further matters of particular interest to engineers, 
There has been a considerable increase in the 
quantity of coal dealt with in mechanical cleaning 
plants, the increase being nearly 4} million tons 
as between 1935 and the previous year. Of the 
methods of treatment, 84-4 per cent. of the total 
tonnage was dealt with at washeries, as compared 
with 15-4 per cent. at dry-cleaning plants. The 
other point of particular interest relates to pulverised 
fuel for industrial use. It is stated that the con. 
sumption for this purpose increased from 2,755,158 
tons in 1929, to 4,501,791 tons in 1934, and 5,087,345 
tons in 1935. The cement industry was the first to 
adopt pulverised fuel firing, and up till 1932 was 
the largest consumer. Since then, however, it has 
been surpassed by the electricity generating 
industry, despite the fact that the consumption in 
the cement industry increased from 1,244,421 tons 
in 1929 to 1,753,315 tons in 1935. The growth 
in the use of this fuel by the metallurgical industry 
has also been noteworthy, the increase being nearly 
32 per cent. over 1934. The increase has been 
made at the expense of oil firing. 








ROAD ACCIDENTS IN 1935. 

DurRtneG 1935, 6,289 fatal road accidents, involving 
the deaths of 6,477 persons, took place on the roads 
of Great Britain. The nature of these accidents 
and the circumstances which gave rise to them ar 
analysed in a series of tables,* which were prepared 
by the Ministry of Transport and were issued last 
week by H.M. Stationery Office. Presumably, there- 
fore, it should be possible for root causes of this heavy 
loss of life to be established, as a preliminary to the 
task of bringing about its reduction. Unfortunately, 
for reasons which we shall set out, this is not likely 
to be the direct result of this publication, and if a 
reduction does occur during the coming year it will, 
we fear, be largely fortuitous. 

It appears that of the 6,289 accidents which 
occurred, 2,087 were due to collisions between two 
or more moving vehicles, including pedal cycles, 


| 3,513 to collisions between one moving vehicle and 


a pedestrian, animal, stationary vehicle or obstruc- 
tion, and 580 to such causes as a vehicle overturning 
or falling or to pedestrians boarding or alighting 
from a vehicle in motion. In addition, there were 
109 multiple accidents, a description which covers 
combinations of any two or more of the above. As 
regards locality, 1,883 accidents, or 30 per cent. of 
the total, occurred at road junctions; and 113 of 
these took place at junctions which were subject to 
control by police or traffic light signals; 3,885 
occurred on straight roads. Daylight and good 
weather predisposed to accidents rather than the 
reverse, and only 213 fatalities occurred in areas 
where the traffic was dense. The worst period of the 
day was between 5 p.m. and 6 p.m., with smaller 
peaks between 7 a.m. and 9 a.m., between 12 noon 
and 1 p.m., and between 10 p.m. and 11 p.m. The 
last period was one of particular danger in non 
built-up areas. Saturday was the worst day for 
accidents and Sunday the best, a result ascribed 
to the decrease in goods vehicles and regular passen 
ger traffic. The roads were slightly safer in the 
summer than in the winter. 

The total number of vehicles involved in 
accidents was 8,730; of which 2,513 were private 


fatal 


* Report on Fatal Road Accidents, 1935. London: H.M 


ear | Stationery Office. [Price 2s. net.] 
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cars, 1,903 lorries and 827 public conveyances. 
Motor cycles and pedal cycles played a part in 
1,497 and 1,746 accidents, respectively, and horse- 
drawn vehicles in 143. Of the 1,497 motor cycles 
involved, 561 were carrying a pillion passenger. 
There was a substantial increase in the number of 
pedal cyclists killed, nearly one-third of whom 
were under eighteen years of age. Of the 8,730 
drivers concerned in the accidents, 8,595 were 
reported as being apparently normal as regards 
« personal” conditions and 8,591 had no known 
physical defect. Of the 6,477 persons killed 3,079, 
or nearly half the total, were pedestrians, while 1,376 
were pedal cyclists and 1,052 motor cyclists. Only 
248 drivers suffered. Of the pedestrians killed over 
10 per cent. were under five years of age, over 17 per 
cent. between five and eleven, the percentage being 
particularly high in built-up areas. From eleven 
years of age the liability decreased to a minimum 
between twenty and twenty-five and then rose 
again, the curve getting steeper after fifty years of 
age, particularly in the case of males. Of the 3,079 
fatalities to pedestrians 1,849 occurred while the 
victim was crossing the carriageway, while in 962 
cases he or she was neither crossing nor working on 
the road, and in 127 was in fact on the footpath or 
arefuge. There were 354 deaths due to pedestrians; 
mostly children, running into the carriageway. 

As regards responsibility the report gives a 
caution that the information must not be taken too 
literally, but presents the following figures: Of the 
6,289 accidents, 2,562 are ascribed to pedestrians, 
1,996 to drivers and 1,038 to pedal cyclists. Of those 
in the second class, 475 are ascribed to excessive speed 
and 1,161 to causes which may succinctly be grouped 
under the heading of bad driving. Only 30 are 
put down to failure to stop at a pedestrian crossing 
place, a result upon which much comment might 
easily be made. Of the 1,038 accidents which 
were caused by pedal cyclists, 280 were due to 
turning from one road to another without due care, 
while most of the remainder can also be described 
as arising from carelessness. Only 235 accidents 
are attributed to faulty equipment on the motor 
vehicle, and among these no one defect stands out 
from the others. Tramways are blamed in 19 
instances and road or weather conditions in 100 
others. Regarded as a whole, there was a decrease 
of 700 in the number of persons killed compared 
with 1933, and though the optimistic may derive 
consolation from the fact that during that period 
the number of vehicles in use has increased, it is 
fairly obvious that a great deal has yet to be done 
before the roads can be said to be even reasonably 
safe for the users. 

As we have said, however, these tables will not 
do much to assist towards that end. In the first 
place, the basis upon which they are constructed is 
badly designed for that purpose. In effect they 
depend on the obiter dicta of a much harassed and 
by no means expert police officer. Moreover, this 
officer is asked, under conditions which render cool 
judgment difficult and even impossible, to determine 
the cause of an accident from evidence given by 
witnesses either similarly harassed or, with the 
best will in the world incapable of telling an 
unvarnished tale. To the mass of evidence, valu- 
able and worthless, thus collected, the unfortu- 
nate victim is necessarily unable to contribute. 
Invariably, therefore, he stands a grave risk of 
becoming not only the victim, but the culprit. 
It is interesting to contrast this with the procedure 
which is followed when a fatal accident occurs on 
our railways and to speculate whether some similar 
expert inquiry could not be inaugurated for the 
roads. The duties of the police would then be 
confined to the noting of witnesses, the tending of 
the killed and injured, and the repression of the 
activities of souvenir hunters, so that the vehicle 
involved would be available for proper examination. 
In this connection it is absurd to make a distinc- 
Hon between fatal and non-fatal accidents. This 
difference may be purely a matter of chance and 
both should be taken into account in seeking a 
solution of the road-accident problem. 

That some procedure of this kind is necessary is 
shown by the remarks that 83 per cent. of the 
pedestrians killed were considered to be the main 
“Ase of the accident in which they lost their lives. 
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Admitting that many of these were young children, 
little inured to the peril of the streets, one deduction 
that might be drawn from this statement is that a 
large proportion of the pedestrian population is 
suffering from a tendency to suicide. The fact is 
that an accident may be due not to one, but to 
many causes simultaneously, and though one of 
these may be a pedestrian “ crossing carriageway, 
inattentive to traffic,” this may be combined with 
excessive speed, cutting in, inattention, and other 
forms of bad manners, not only on the part of the 
motorist who has run down the unfortunate victim, 
but of other road users. Excessive speed is, of 
course, a danger and should be checked much more 
than it is, and those who pass traffic lights at danger 
or park in the streets, quite correctly do not escape 
reproof. Why then, it may be asked, are failures 
to stop when necessary, improper overtaking, 
cutting in and other offences against the Highway 
Code on the part of all classes of vehicle drivers, 
passed over as being venial offences? If this 
analysis does nothing else, and as we have said, 
we fear its value is not of the highest, it does point 
to the necessity for the police to pay much closer 
attention to these matters, and for the magistrates 
to deal more severely with their infringement. 

There seems, indeed, a strange reluctance to 
attack this problem at the root. It is now announced 
that the Minister of Transport proposes to protect 
pedestrians by the more extensive installation of 
guard-rails, that there is to be a closer examination 
of vehicle defects, and that more cycle tracks are to 
be provided. Though these are steps in the right 
direction, they hardly tend to more than touch 
those problems which, the statistics show, require 
the closest examination. 








NOTES. 
Tue Cunarp Waite Star Liner “ QugeEN Mary.” 


THE appeal of speed, as such, goes back a long way 
in human history, as witness the numerous refer- 
ences to it in ancient literature, as diverse as the 
Psalms and Homer. That it still exists is evident 
from the interest taken in the performance of the 
Atlantic liner. The fact that the modern naval 
architect and marine engineer are called upon to 
provide an enormous increase in horse-power to 
reduce the time taken in this passage by a matter of 
hours only, a condition which may not have any 
real economic basis, hardly enters into the question ; 
what matters to the ordinary man is that the latest 
ship is able to steam faster than her immediate 
predecessor. Looked at from this point of view, 
the performance of the Cunard White Star liner 
Queen Mary in crossing this week from the Bishop 
Rock to the Ambrose Lightship in 4 days 27 minutes 
is a notable achievement. The standard by which 
such a performance is usually measured is, however, 
not the time taken in the crossing but the average 
speed, and the record set up last year by the French 
liner Normandie is the immediate criterion. In the 
voyage just referred to, the Queen Mary is officially 
stated to have averaged 30-14 knots. This rate 
must be reduced to 30-01 knots if the voyage is 
taken as commencing from Cherbourg breakwater, 
as it must be to compare with the Normandie’s 
figure of 29-64 knots. We proffer our congratula- 
tions both to the shipping company and the builders of 
the Queen Mary on this result and confidently look for- 
ward to a still better performance under more favour- 
able weather conditions and when the machinery 
has been properly “run in.” In this connection 
all engineers will, we think, concur in commending 
the soundness of the policy which dictated that no 
attempt should be made at full-power running on 
the Queen Mary’s initial voyages. There is still, 
no doubt, something in hand and, as the captain of 
the Normandie is reported to have hinted that his 
vessel has also considerable reserves, interesting 
developments may be expected in the near future. 


EXHIBITION OF PLANT FOR TECHNICAL INSTITUTIONS. 


The Board of Education has recently indicated 
that some such sum as 12,000,0001. should be spent 
during the next seven years on the equipment of 
the technical institutions of the country. This 
expenditure will be additional to the normal annual 








amounts and is at least a welcome sign that present 








shortcomings are recognised. At the same time, it 
will impose certain, duties and responsibilities on 
principals, members of governing bodies, local- 
government purchasing officers and others who 
from time to time have to buy technical institution 
equipment; and it is to be hoped that on the score 
of efficiency these duties and responsibilities will 
not be taken too lightly. At present, the official 
who is faced with the task of erecting new buildings 
or modernising old ones, not infrequently adopts the 
procedure of inspecting a number of the latest 
examples of equipment available and draws up his 
specification to include what has attracted him 
during his visits. Apart from other drawbacks, this 
procedure is troublesome and wastes time. We are, 
therefore, glad to learn that a Joint Advisory Com- 
mittee for the Exhibition of Technical College Equip- 
ment has been formed by the Association of Tech- 
nical Institutions, the Association of Principals of 
Technical Institutions, the Association of Teachers 
in Technical Institutions, and the Institution of 
Production Engineers, and that this body has 
arranged for an exhibition of plant, equipment and 
supplies covering as wide a range as possible, to be 
held at British Industries House, Marble Arch, 
London, W.1. This will enable buyers to see every- 
thing they want at one centre and may, among 
other things, do something to improve the standard 
of buying. This last-named benefit should result from 
the wide choice of equipment which will be available. 
As, moreover, the display will be arranged under 
appropriate industrial classifications, it will, it is 
hoped, attract the attention of buyers generally. 
The needs of this class will be catered for by an 
inquiry bureau, which is to be set up at British 
Industries House. The Committee recommend that 
those concerned in this problem should write to, or 
visit, British Industries House, and we heartily 
endorse that suggestion. 


New Coacuine Stock on THE LoNDON MIDLAND 
anpD Scorrish RalLway. 

The rapid introduction by the L.M.S. Railway of 
their new corridor third-class coaches, seating three 
passengers only on each side of a compartment, with 
intermediate armrests, confers a distinct boon on the 
travelling public, which, by the way, is only too 
prone to forget such improvements, and to declare 
that railway rolling-stock is the same now as it was 
thirty years ago. It is of some interest, however, 
to reflect on the economic side of this development 
and its effect on the ratio of tare to paying load. 
Before about 1900, the ordinary third-class main-line 
vehicle was a non-corridor six-wheeler, 30 ft. to 
36 ft. in length, with, say, six third-class compart- 
ments seating sixty passengers, lit by oil lamps, and 
weighing about 12 tons. Neglecting the weight of 
the passengers and taking the penny a mile rate then 
prevailing, the full earning capacity was 5d. per 
ton-mile. Then came the introduction of bogie 
stock, lit first by gas and later electrically, with 
lavatory accommodation and restaurant cars 
attached, adding enormously to the comfort of the 
passenger and to the load of the trains. Since then 
there has been a progressive improvement in com- 
fort and increase in weight, though latterly the 
question of the rise in tare load has been attracting 
attention. The new vehicles now under considera- 
tion are 57 ft. in length, have seven compartments 
with lavatories at each end of the coach, and seat 
42 passengers on a tare weight of 31 tons. Assum- 
ing the present full fare of 14d. per mile (though 
with the immense multiplication of special cheap 
bookings the actual average fare is nearer a penny 
per mile) the maximum earning capacity becomes 
approximately 2d. per ton-mile, making no allowance 
for dining-car weights. The present figure is only 
two-fifths of the former earnings, and this though, 
to mention two items only, the wages cost to the 
railways is double that of pre-war days and the cost 
of coal has greatly increased. Yet credit is seldom 
given to the railways for their efforts to provide 
increased comfort despite increased revenue costs. 
In this connection it is interesting to notice that the 
latest G.W. Railway main-line third-class stock, 
while it closely resembles the L.M.S. in arrangement, 
is slightly longer (60 ft.) and has eight four-aside 
compartments without armrests. The seating 
capacity is, therefore, for 64 passengers, and the tare 
is the same, 31 tons. There is no question as to 
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which design the public will prefer, but it is worth 
remarking that to convey, say, 400 passengers, will 
require ten L.M.S. as against seven G.W. vehicles, 
or 310 tons deadweight as compared with 217, with 
a corresponding increase in train length. 





THE LONDON TELEVISION-BROAD- 
CASTING STATION. 

Ir will be remembered that the Committee 
appointed by the Postmaster-General to consider 
the development of television in this country 
decided that the position warranted the establish- 
ment, at an early date, of a public high-definition | 
service and recommended that extended trials | 
should be made of two systems under strictly com- | 
parable conditions by installing them side by side 
at a station in London where they should be used 
alternately to provide a public service. The two 
systems selected were those of Messrs. Baird 
Television, Limited, and Messrs. Marconi-E.M.I. 
Television Company, Limited. These recommenda- 
tions have been carried out by the British Broad- 
casting Corporation, who have leased for the pur- 
pose the south-east corner of Alexandra Palace, in 
North London, where a complete television chain, 
comprising studios, control room and transmitting 
equipment has been installed by each of the two 
companies mentioned. The B.B.C. has provided 
a sound transmitter and the aerial system for use 
with either television system and the sound trans 
mitter. In addition, the Corporation has carried 
out the necessary structural alterations to the 
building, including the erection of the aerial mast. 

Che building, partly visible in Fig. 6, has a floor 
area of 31,840 sq. ft., and comprises three large | 
halls on the ground floor, the rooms over them on 
the first floor, and the south-east tower. Additional 
floor space, with an area of 24,525 sq. ft., has been 
occupied by a theatre and various associated 
rhe halls on the ground floor have been 
used for the transmitters, a film-viewing room, &c., 
while the rooms on the first floor have been formed 
into two large studios, one for each of the television 
systems, the studios being separated by control 
rooms and apparatus rooms. The studios, one of 
which, viz., that for the Marconi-E.M.I. system, is 
illustrated in Fig. 4 on page 228, are both 70 ft. by 
30 ft., by 25 ft. high. Acoustically they are rather 
more “dead ” than is usual for sound broadcasting, 
the introduction of will, to 
extent, control the acoustic properties. The walls 
are covered with sheets of asbestos compound lined 
with a protective fabric to a height of 10 ft. from the 
floor level. The ceilings are treated with building 
board and the floors are covered with black linoleum 
over which any required type of flooring can be laid. 
Several microphone points are installed in each | 


rooms. 


ance scenery some 
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“ lazy-arm " type are also provided. One of these 
can be seen in Fig. 4. 

Each studio is provided with two stages, fitted 
with curtains, the arrangements differing somewhat 
in the two studios to suit the requirements of each 
system. Overhead battens provide the main stage 
lighting, but a 
provided for portable lighting equipment. A switch- 
board in each studio provides for the separate 
control, including dimming, of every lighting cir- 
cuit, and in addition arrangements have been made 
for pre-selection switching and bank dimming of 
any number of circuits. In general, it may be said 
that the lighting arrangements have been designed 
to give the maximum of flexibility. 

The ventilation of the studios is effected by ex- 
haust fans, which extract the air through gratings 
in the ceilings. 
in the upper part of the windows, in which openings 
filters are provided to clean the air and prevent the 
entrance of extraneous noise. 
may be remarked, has been designed to keep the 


large 


studios at a comfortable temperature when the | 


whole of the lighting, for which 50 kW is required, 
isin use. Heating, by means of hot-water radiators, 
with pump circulation, has been provided through- 
out. 

The structural alterations carried out included 
the conversion of the south-east tower to provide 
office accommodation for the television staff, and 
the removal of the previously existing pylon and 
its replacement by a steel mast to carry the aerials. 
For this purpose, after the pylon had been taken 
down, the existing floors were removed and fire- 
resisting floors and staircases constructed to give 
access to five floors of offices. The work involved 
the removal of the windows on the south and 
east sides of the tower and their replacement with 
bay windows which increased the light and the | 
floor space and permitted the construction of addi- | 
tional floors. These floors, and also the staircase, | 
are carried by steel girders, and the brickwork of | 
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number of wall sockets are 


Fresh air enters through openings | 


The ventilation, it | 
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| each floor level to give a solid pedestal on which 
to erect the mast. 
| The mast, shown in Fig. 6, above, 
| structed by Messrs. J. L. Eve Construction Company, 
Limited, and the feeders and transmitting aerials 
it carries were designed and constructed by Messrs 
Marconi’s Wireless Telegraph Company, Limited 
The steelwork extends to a height of 215 ft. above 
the top of the tower, which is 85 ft. in height 
so that the top of the mast is 300 ft. above ground 
| level, which stands 306 ft. above sea level. Th 
| mast, which is of square section with sides 30 ft 
}in length at the base, tapers to a square section 
| with 7 ft. sides at a height of 105 ft. At this point 
| the section changes to an octagon measuring 7 ft 
between the faces and continues in this form to the 
top. To transmit the wind load to the brick tower, 
four steel lattice girders, each 30 ft. long and 7 ft. 6 in 
deep, were placed on the top of the tower in the 
| form of a square and the four legs of the mast wer 
bolted to the corners of this square. Each cornet 
was then embedded in a mass of concrete weighing 
17 tons, which acts as a counterweight to balance 
some of the vertical uplift. This would amount to 
100 tons in each leg under heavy gale conditions 
In addition, a heavy steel tie bar of angle section. 
50 ft. in length, was carried down at each corner ol 
the tower, each tie being securely fixed to the 
brickwork while carrying a tensile load of 30 tons 
A sketch showing the arrangement of the aerial 
systems carried by the mast is reproduced in Fig. 5. 
on this page. Of the two aerial systems, both 0! 
which are similar, the upper one is used for vision 
transmissions on 6-67 m.. and the lower one for 
sound 7-23 Each aerial 


was con- 


transmissions on 7-23 m. 
consists of eight push-pull end-feed vertical dipoles, 
one mounted on each face of the octagon, with 4 
set of dipoles behind them to act as_ reflector’. 
These reflectors, which are placed one quarter 
wavelength behind the transmitting aerials, seTv® 
to avoid induced currents in the mast structure 
and also to increase the radiated field. The aerials 


studio and portable microphone stands of the|the tower was tied horizontally by steel ties at|are connected to junction boxes with which @ 
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number of impedance-matching transformers are 
associated to enable the aerial response to be 
corrected. The aerial systems are connected to 
the transmitters by feeders which consist of copper 
tubes 5 in. in diameter with tubes of smaller dia- 
meter mounted concentrically inside them. The 
feeders pass down the mast and run along to the 
transmitting rooms, a change-over switch being 
provided so that either of the two transmitters 
can be connected to the vision aerial. 

The sound transmitter, which we illustrate in 
Fig. 2, on page 228, was constructed by Messrs. 
Marconi’s Wireless Telegraph Company, Limited, 
and is capable of operating over a frequency band 
of 35 megacycles to 50 megacycles per second, the 
working frequency being 41-5 megacycles. On 
the Copenhagen rating, the power output is 3 kW 
at 90 per cent. modulation, this being the rating 
commonly employed for broadcast transmitters. 
It should be pointed out, however, that owing to 
the method and range of modulation employed in 
television transmitters, the Copenhagen rating is 
inapplicable, and these transmitters are accordingly 
rated in terms of the instantaneous peak power 
which they are capable of delivering to the aerial at 
100 per cent. modulation. The two vision trans- 
mitters at Alexandra Palace, on this rating, have 
a capacity of 17 kW, and on the same rating, for 
comparison purposes, the output of the sound 
transmitter is 12 kW. As shown in Fig. 2, the sound 
transmitter is built in four separate units, each of 
which is enclosed in a metal cubicle. The master 
oscillator, which has a stability of + 1 in 100,000, 
operates at half the carrier frequency, and is fol- 
lowed by a frequency-doubling stage and five high- 
frequency amplifying stages. Modulation is effected 
at the final high-frequency amplifier on the choke- 
control system, and modulator, sub-modulator and 
sub-sub-modulator stages of the conventional type 
are employed. In the final high-frequency stage, 
two CAT 9 water-cooled valves in push-pull are 
employed, and in the main modulator stage there 
are three CAM 3 valves in parallel. The trans- 
mitter is designed to give high-quality sound repro- 
duction, enabling full advantage to be taken of the 
wide low-frequency band available on the short 
Wavelength used. The frequency response of the 
transmitter, we understand, is substantially flat 
over the low-frequency band from 30 cycles to 
10,000 cycles, the maximum departure from 
linearity being less than 2 decibels over this range. 
The low-frequency input stage, known as the 
sub-sub modulator, has been designed to operate 
‘rom a signal having an amplitude equal to that 
employed as standard for all B.B.C. transmitters. 

In an ultra-short wave transmitter such as this, 
Special precautions must be taken to reduce spurious 
radiation, and for this reason special attention has 
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transmitter, other than that produced by the aerial 
itself, are practically non-existent. Similar precau- 
tions have, of course, been taken with the vision 
transmitters. All the valve filaments of the trans- 
mitter are heated by direct current supplied by a 
motor-generator set having an output of 300 am- 
peres at 20 volts, the filaments of the valves in 
the early stages being fed through voltage-dropping 
resistances. The main high-tension supply, at 
6,000 volts direct current, required for the pen- 
ultimate high-frequency amplifying stage, the 
power output stage and the modulators, is obtained 
from a mercury-vapour rectifier of the hot-cathode 
type, which is fed from the mains through a step-up 
transformer, adequate smoothing circuits being 
provided. Control of the high-tension voltage is 
effected by a remote-controlled induction regulator. 
All auxiliary high-tension and grid-bias supplies are 
obtained from metal rectifiers fed from transformers 
and smoothed. 

The main controls are grouped on the control 
table shown on the left in Fig. 2. All switching is 
done by remote control, the gear being fully inter- 
locked, to ensure that the power must be applied 
to the various stages in the correct sequence. In 
addition, there is a sequence-starting switch, the 
object of which is to ensure that sufficient time 
elapses between the application of each succeeding 
voltage to allow the valves and other apparatus 
to warm up. All electrical apparatus is fully pro- 
tected by over-voltage and under-voltage relays, 
and water monitoring devices are fitted so that in 
the event of a failure of any supply, the whole 
transmitter is automatically shut down and cannot 
be re-started until the supply has been restored. 
For the protection of the personnel, safety devices 
are incorporated which prevent access to any of the 
transmitter units until all dangerous voltages have 
been switched off and the apparatus has been 
earthed. No supply can then be reconnected until 
all the gates have been closed and locked. The 
power supply for the whole station is taken from 
the mains of the North Metropolitan Electric Supply 
Company in the form of three-phase current at 
415 volts and 50 cycles. The current is supplied 
through a main oil circuit-breaker, and the neces- 
sary distribution switchgear. 

Of the two complete television equipments 
installed, we propose to deal first with that of 
Messrs. Marconi—E.M.I. Television Company, 
Limited. The most interesting feature of this 
installation is the Emitron camera, six of which 
are provided at Alexandra Palace. In this camera, 
full technical details of which are not yet available 
for publication, the image produced by a photo- 
graphic lens, which may be of the telephoto type 
if required, is focused on to a mica plate, having 
a great number of mosaic particles of light-sensitive 
material on the front and a metal plate at the back, 





been paid to the screening of the transmitter units. 
€ concentric feeders, clearly shown in Fig. 2, 
are also non-radiating, so that fields due to the 


small potential differences being set up between the 
particles and the metal plate by the action of the 


light. These small potential differences are con- 
verted into television signals by scanning the 
mosaic with a cathode-ray beam, and are fed to 
the input of the first amplifier valve through a 
contact made with the back metal plate. The 
focus of the cathode-ray beam is such that a scanning 
spot less than 1 mm. in diameter is produced, and 
with this small spot even finer detail than can be 
transmitted on the 405-line interlaced scanning 
system employed could be shown. The sensitivity 
of the mosaic plate is sufficient to enable the Emitron 
camera to be used in normal daylight or ordinary 
studio lighting. In Fig. 4, page 228, two of these 
cameras can be seen, that near the centre being in 
use, and that on the extreme right being ready to 
be “‘ faded in” from a different viewpoint. 

Incorporated in the camera itself is a four-stage 
head amplifier comprising the input valve, above 
referred to, two resistance-capacity coupled amplifier 
valves, and a pentode output valve. The output 
stage is designed to match up with the characteristic 
impedance of the cable connecting the camera to 
the subsequent amplifying stages; the cables are 
clearly shown in Fig. 4. It should here be men- 
tioned that the movement of the scanning beam in 
the camera is controlled electromagnetically, both 
for line and frame-scanning frequencies, and the 
cable leading to the camera contains 18 conductors 
for the following purposes: Two low-capacity 
heavily screened high-frequency leads carry the 
picture signal back to the amplifying racks, and 
feed from these racks the grid control of the scanning 
tube ; a group of four leads supply the high- 
frequency and low-frequency scanning impulses to 
the camera from the main equipment rack; while 
the remaining leads supply high-tension and low- 
tension current for the transmitting Emitron tube 
and for each of the valves in the head amplifier. 

The picture signals from the multicore cable 
next pass through an illumination-corrector unit, 
the function of which is to correct any inequalities 
that may have developed, and then enter a phase- 
reverse unit which compensates for the use of 
positive or negative films when cinematograph films 
are being televised, as will be referred to below. 
From the phase-reverse unit, the picture signals 
pass into a mixer unit which enables the signals 
from the six cameras to be selected by electrical 
remote-control gear located on the programme 
producer’s control desk. The mixer unit consists 
of two banks of six valves, each bank having a 
common anode circuit. The output of each bank of 
valves is passed to a separate B amplifier. Control 
of the picture signals from the cameras is effected 
by varying the grid bias of the individual valves and, 
by connecting together the anodes of each bank, 
it is possible to select and pass on the signals from 
one or more of the cameras, as may be desired. 

The B amplifiers consist of three resistance- 
capacity coupled amplification stages and an out- 
put stage. From the B amplifiers the signals are 
fed into duplicate C amplifiers, which also comprise 
three stages of resistance-capacity coupled amplify- 
ing valves, and then pass on to the suppression 
mixer. The first stage of this is a diode rectifier, 
which converts the picture signal, from which most 
of the effects of interference have been removed in 
the previous amplifying stages, into direct current. 
There are two amplification stages in this unit, in 
addition to the diode input stage. At this point 
it is necessary to add to the picture signal the syn- 
chronising impulses, which are transmitted together 
with the picture signal in order to keep the receiving 
apparatus in synchronism with the transmitter. 
This is done in the synch, mixer unit, the first 
stage of which is another diode. Signals from 
this diode are fed to the grid of an amplifier valve, 
in the anode circuit of which is a second valve. The 
grid of this valve is fed with synchronising pulses 
from a pulse generator and the output from the 
combined anode circuits of these two valves there- 
fore includes the picture signals together with the 
synchronising pulses. This output is fed through 
a direct-current coupling unit to the grid of the 
output valve of the synch. mixer unit, and a 
portion of the output from the latter is diverted 
through the cathode of the output valve to two valve 
voltmeters which serve 4s modulation meters. 





The complete signals to be radiated are next 
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fed to the distribution amplifiers, which are in 
duplicate and consist of an input stage with five 
alternative output stages, one of which, having two 
valves in parallel, feeds the transmitter. The signals 
next pass to the line amplifiers, consisting of one 
stage of amplification and a low-impedance output 
stage. There are two of these line amplifiers in 
use at present, but others will be added later. A 
number of these amplifiers may be used for accept- 
ing picture signals from mobile vans or outside 
broadcast points. From the line amplifiers the 
signals pass to the sub-sub-modulator having a single 
DAIOO valve feeding two similar valves in 
parallel. Between this stage and the sub-modulator 
is a black-level unit, the object of which is to ensure 
that in the received signals the degree of blackness 
is maintained constant over the picture tone range. 
The sub-modulator DEM3 valve 
coupled to two similar valves in parallel, while the 


consists of a 


final modulator stage consists of one CAM3 valve | 


coupled to a CAT6 valve operating with a high- 


tension supply at 5,000 volts and handling a grid 
. | 


swing of about 2,000 volts peak. In the transmitter 
the modulator signals are fed into the final high- 
frequency amplifier this method having 
been adopted on account of the great band width, of 
zero to two megacycles, which has to be handled. 


stave, 


The signals then pass to the transmitter proper, 
which consists essentially of a master oscillator, 
frequency doubler, five stages of carrier-frequency 
amplification, and a single-stage modulated amplifier 
with the addition of the necessary rectifiers for the 
main high-tension and grid negative supplies. 
A modern version of the Franklin temperature-com- 
pensated coil is employed in the master oscillator, 


which consists of a valve circuit of special design, 
is maintained constant | 


the frequency of which 
within | in 20,000 when the anode supply or filament 
voltage does not vary more than + 5 per cent. 
The valve used isan MPT 4 and the output frequency 
of this unit is at 22} megacycles. Expansion or 
contraction of the inductances automatically varies 
tuning condensers designed to keep the carrier 
frequency constant. The output from the master 
oscillator is frequency doubled by an MPT 42 valve, 
following which are two MPT 42 amplifiers in 
parallel. These, in turn, are followed by an ACT 9 
stage and the output circuit of this unit employs 
two ACT9 valves in push-pull, The output 
voltage sweep is of the order of 1,200 volts, and this 
is supplied to an intermediate amplifier containing 
two CAT 15 valves in push-pull. The output of 
this unit is fed to the final high-frequency magnifier 
stage which feeds the aerial. This stage is modulated 
by the combined vision and synchronising signals 
the channel on about 3kW. The 


irom camera 


unit consists of two CAT 9 valves in push-pull in- | 


ductively coupled to the aerial feeder and modulated 
by the final modulator stage of the camera channel. 
A photograph of the transmitter is reproduced in 
Fig. 3, on page 228. In this illustration the master 
oscillator is on the left, the intermediate amplifiers 
in the centre and the final output stage on the right. 
The transmitter control desk is shown in Fig. 1, 
on page 228, and the modulator stages of the trans- 
mitter can be seen in the background. The square 
opening in front of the operator surrounds a 
monitoring picture tube, by which the output can 
be checked. 

The sound equipment of the Marconi-E.M.L. 
installation distributes the output of five E.M.I. 
moving-coil microphones, three ribbon microphones, 
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|table microphone and key switchboard. Behind 
the producer’s desk, again, is the vision-mixing 
desk which remote controls the six mixer units, 
previously referred to, of the camera channels, so 
that any camera picture can be selected and passed 
on to the transmitter. 

The transmission of cinematograph films by the 
Marconi-E.M.I. system is very simple and straight- 
forward. The apparatus used for the purpose is 
illustrated in Fig. 7, on page 232, and as will be 
seen, consists of an ordinary film projector which 
projects an image from the film directly into an 
Emitron camera, the output from which is handled 
as previously described. 

(To be continued.) 











| ABNORMAL TIDES IN THE THAMES. 
By J. M. Lacey, M.Inst.C.E. 
(Concluded from page 180.) 


Cyctontc depression will now be dealt with, the 
| formation of which was traceable to some area 
| north of Scotland, and which, travelling in a south- 
easterly direction to the Baltic Sea, caused abnormal 
tides in the Thames. Through the courtesy of the 
River Superintendent, Port of London Authority, 
and the Chief Engineer, Thames Conservancy, it is 
possible to give the predicted and recorded heights 
of the tide, and the river flow for the dates in 
question. 

Abnormal Tide of November 1, 1921.—This surge 
was due to a deep depression on October 31, north 
of Faroe Islands, moving south-eastwards over 
Scandinavia, which, on Tuesday, November 1, at 
6 p.m., had moved into the Baltic Sea. The storm 
at first gave rise to strong winds and gales from the 
south-west, and as the depression moved south- 
| eastwards from Scandinavia, in its rear the north- 
| west winds blew with gale force, accompanied with 

hail and sleet. The river Thames was low, in conse- 
| quence of the long drought, the flow down the river 
| being only 437 m.g.d on November 1. The pre- 
| dicted tide was exceeded by 2 ft., the water covered 
|the tram lines on the Embankment, and floods 


| occurred along the river as far as Putney. 





It was new moon on October 30. On November 1, | 


the moon had a south declination of 16° 22’ 43’, 
and horizontal parallax, 57’ 30-81”. 
Bridge on November 1, 1921, the tides were as 
follows : 
Mornine Tipe. 
Predicted at 2hr.14 min. Height, 14 ft. 10 in. O.D. 
Recorded at 2 hr. 34 min. 13 ft. 2 in. O.D. 
AFTERNOON TIDE. 
Predicted at 2 hr. 34min. Height, 14 ft. 11 in. O.D. 
Recorded at 2 hr. 35 min. ; 17 ft. 0 in. O.D. 
The recorded height was thus only 1 ft. 3 in. below 
| the 
1928, and 4 ft. 6 in. above Trinity Standard. 
Abnormal Tide of December 18, 1921. 





Iceland to Scandinavia deepening as it went. On 
| Saturday evening, the 17th, the deep depression 
| was over Stockholm, and on the morning of the 18th, 
it had passed into the Baltic Sea. There was little 
flow down the Thames, owing to the unprecedented 
|}dry weather. It was full moon on December 15, 
with 18° 36’ north declination, and 59’ 13” horizontal 
parallax. On December 17, the rise of the tide on 
the East Coast was so great that the streets of Hull 
were flooded. (See page 57, Handbook on Tides, by 
| J. F. Ruthven.) At London Bridge the afternoon 


At London | 
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The following are two examples of storm surges, 
of the nature described above, which caused ab 
normal water levels at low water. 

Storm of November 26-28, 1932.—The secondary 
depression over the Hebrides, on the 26th, passed 
eastwards to the west coast of Norway, and on the 
morning of the 28th, was centred over the extreme 
north of Jutland. The storm was one of great 
severity on the south-east coast. The Harbow 
Master at Margate reports that during the storm 
of Sunday night, November 27, 1932, the extreny 
height of the tide at 11 p.m. was 15 ft. 6 in. on 
the harbour gauge. The wind at Margate was 
N.N.W., fresh gale, with high confused sea, causiny 
damage along the front. The gale held up the 
water so that at low water time there was 7 ft. 
of water at the Pier Head (5 a.m., November 23), 
which usually dries out at low water ; and 9 ft. two 
hours after low water. However, at the morning 
tide at high water (11.30 a.m., November 28), there 
was only 13 ft. 6 in. recorded on the harbour gauge, 
owing to the water having gone down. 

At London Bridge, high water, on the night of 
Sunday—Monday, November 27-28, 1932, was 3 ft. 
9 in. above Trinity Standard, at 1.14 a.m. 

It was new moon on November 28, at 0 hr. 43-2 
min. ; south declination, 27°, and horizontal paral- 
lax, 61’ 17”. The moon was in perigee on the 27th, 
with south declination 25° and horizontal parallax, 
61’ 25-13”. 

Storm of October 18-19, 1935.—The depression 
formed over the north of Scotland and travelled ina 
south-easterly direction into the Baltic Sea. The 
storm was one of great violence. The Harbour 
Master at Margate reports: “‘ On October 18, the 
afternoon high tide registered 13 ft. 6 in. on the 
pier gauge. Wind, fresh N.W. breeze, with rough 
sea. A feature on that day was that about the time 
of low water (10 a.m. of the 18th), the strong wind 
retarded the ebb, so that 4 ft. of height was recorded 
on the pier gauge, which usually dries out at low 
water.” Similar conditions obtained the next day, 
the 19th. High water reached 14 ft. on this gauge, 
following an ebb in the forenoon, when 6 ft. was 
| registered on the gauge at low water. Weather 
that day, fresh N.W. gale. October 20: The high 
water in the afternoon tide reached 14 ft. 6 in. on 
| the gauge, following a normal ebb, when the harbour 
|dried out. Weather on October 20, fresh N.N.W. 
| gale and rough sea. 

At London Bridge, the predicted tide on October 
| 20, 1935, at 7 hr. 7 min. a.m., was 3 ft. 2 in. below 
| Trinity Standard, the recorded height being | ft. 
|4 in. below Trinity Standard at 7 hr. 5 min a.m. 
| Low water on the 20th, at 12 hr. 31 min. a.m., 
was 2 ft. 6 in. above the predicted height, and at 





| 
| 1 hr. 50 min. p.m. was 2 ft. 10 in. above the predicted 


height reached on the night of January 6-7, | height. 


In the circumstances related, it may with some 


The surge in | degree of assurance be stated that the most favour- 
this case was due to a large depression moving from | @ble conditions for elevating the level of the sea along 


the east coast of England, and at the mouth of the 
Thames, is a deep secondary depression which 
|forms somewhere north of Scotland and travels 
rapidly in a south-easterly direction into the Baltic 
Sea. The depression, while passing north of Scot- 
land, causes the level of the water over a large area 
to be elevated in that region, which, on the wind 
veering to the north or the north-west as the depres- 
sion moves on its south-easterly course, is driven 
into the North Sea, and as it travels south is deflected 
towards the English coast. When these meteoro- 


the Emitron film scanners and twin gramophone | tide of December 18 rose 2 ft. 2 in. above the pre- logical disturbances coincide with the time of high 
turntables to any part of the system in any combina- | dicted tide, and 3 ft. 8 in. above Trinity Standard. | water spring tides on that coast abnormal tides 


tion of loudspeakers, transmitter channels and | 


production-instructioi channels from the producer | 


to the camera operators or the cast in the studios or|to the south-west of Norway and at 7 


on outside ** location. The switching and fading | 


is performed by remote control from the sound. | on November 6 at 10 hr. 28 min. 


control desk in the gallery overlooking the studio. | 


On the left of this desk, a photograph of which is|Qn November 8, her declination was 24° 25’ 0-05” | 


reproduced in Fig. 8 on page 233, are six sound- | 
channel below them are the 
corresponding faders, so that the level can be req 
during rehearsals and immediately faded up to the | 


Behind the control | 


balance controls and 


correct level on production 
desk is the producer's desk with a switchboard from 


which he can direct his verbal instructions to the|the afternoon tide was 3 ft. 7 in. above Trinity | over the Bay of Biscay. At 8 a.m., Tuesday, a deep 


cast or the camera operators by means of a special 


Abnormal Tide of November 8, 1930.—The storm | 
preceding this abnormal tide moved from Iceland | 
7 a.m. the 

It was full moon 
North declina- 
Horizontal parallax, 56’ 56-69” 


storm centre was near Jutland. 
i 
tion, 17° 46’ 52-9”. 

— on ” | 
north and horizontal parallax, 57’ 55-02*. On| 
November 9, the moon had reached her maximum | 
north declination of 28° 0’ 10-1", with 58’ 19-88” 
horizontal parallax. On November 8, 1930, at| 
London Bridge, the recorded morning tide was | ft. 


27 min. a.m., while 


72 . | 
below Trinity Standard at 2 hr. 27 


Standard at 2 hr. 46 min. p.m. 


occur. There are, however, other meteorological 
disturbances which are equally effective in causing 
abnormal tides in the Thames itself. 

Abnormal Tide of January 18, 1881.—On January 
18, 1881, occurred the highest rise in the Thames, 
except that of the night of January 6-7, 1928. In 
this connection, attention may be invited to page 7 
of the “ Report of a Committee to Consider th 
Question of Floods from the River Thames, March, 
1928.” (H.M. Stationery Office.) 

The weather report states: On Monday, January 
17, 1881, at 8 a.m., increased pressure over 5Scal- 
dinavia and the north of Scotland, and a depression 


+ 


depression had advanced to the south-west coast, 
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the barometer falling to 29 in., with rising pressure 
in the north, and an anticyclone of 30 in. over 
Central Scandinavia. The depression lay over the 
Channel, on Tuesday, and recoiled southwards 
during the night to near Jersey. Fig. 4 (a) shows the 
isobaric chart for 8 a.m., Tuesday, January 18, 1881, 
and (b) that for 8 a.m., Wednesday, January 19, 
1881. Pressures are shown in inches of mercury. 

The astronomical conditions were as follows :— 
Full moon on January 15, 1881, at 11 hr. 34 min. 
am. Declination, 18° 36’ north, and horizontal 
parallax, 54’ 2”. On the afternoon of the 18th, 
when the high tide in the river overflowed its banks, 
the moon’s declination was 6° 28’ north, and hori- 
zontal parallax, 54’ 48”, so that the astronomical 
conditions did not predict an excessive rise of tide. 
The low atmospheric pressure raised the surface of 
the water, and a fierce north-east gale drove it into 
the Thames, and banked it up there, obstructing 
and delaying the commencement of the ebb. 

The flow down the river on the 18th was about 
1,800 m.g.d. 

At London Bridge, on Tuesday, January 18, 1881, 
the Admiralty tide tables show the predicted tides 
to be :-— 

MORNING. 
3.40 a.m.: Height, 19 ft. 11 in. (+ 11 ft 
AFTERNOON. 
3.57 p.m. : Height, 20 ft. 0 in. (+ 11 ft. 6-4 in. O.D.) 

High water occurred at London Bridge at 3.50 
pm., on the 18th, the recorded height being 4 ft. 
l0 in. above Trinity Standard (+ 17 ft. 4-4 in O.D.). 

The height attained above the predicted tide level 
was 5ft. 10in. That is, there were the same differences 
between the predicted and the recorded height as 
- the case in the flood of the night of January 6-7, 

928. 

Abnormal Tide of February 2, 1884.—This tide is 
reported to have reached the same level as that of 
January 18, 1881. The strong north-easterly wind 
was due to a depression which, on the morning of 
February 1, was over the south of Ireland, and in 
the course of the day moved slowly eastwards, while 
on the morning of February 2 it was off the coast 
of Sussex. 

Abnormal Tide of December 26, 1927.—This tide 
8 reported to have been 3 in. lower than that of 


5-4in O.D.) 


January 18, 1881. The storm was due to a depres- 
sion which formed off Land’s End and moved up 
the Channel, causing strong north-easterly winds 
on the Norfolk Coast and over the North Sea, 
reaching gale force on the coast. 


The following 











astronomical conditions obtained :—New moon on 
December 24, 1927, at 4 hr. 13-3 min. a.m. : 


December 25, south declination, 24° 9’ 11”. Hor. par., 
56’ 3-36". 

December 26, south declination, 24° 15’ 45”. Hor. par., 
56’ 32-5”. 


The flow down the river at Teddington reached 
8,121 m.g.d. 
The predicted tides for December 26, 1927, were:— 


Mornine. 
2 hr. 59 min. a.m. + 13 ft. 9 in. O.D. 


AFTERNOON. 
3 hr. 33 min. p.m. + 13 ft. 4in. O.D. 


The recorded height was + 17 ft. 2 in. O.D. 

Thus, there are two types of meteorological dis- 
turbances which may cause abnormal tides in the 
Thames: One, a cyclonic depression forming some- 
where north of Scotland, and travelling at a com- 
paratively rapid rate in a south-easterly direction 
into the Baltic Sea; the other, a depression forming 
somewhere south of Ireland and moving slowly into 
the Channel, with high pressure over Scandinavia. 
Figs. 2 and 3, pages 178 and 179, ante, are a graphic 
representation of the first type, and Fig. 4 is a 
graphic representation of the second. 

In the circumstances related above, it is a difficult 
matter to predict the occurrences of abnormal tides 
in the Thames. It is not possible to estimate the 
extent to which the flood water coming down the 
river augmented the heights reached. The great 
flood of November 18, 1894, when over 20,000 m.g.d. 
passed over Teddington Weir, was not associated 
with abnormal levels below Teddington Weir, 
although larger areas were submerged above it. 

One circumstance, however, requires consideration, 
viz., that if the river wall at Millbank had not given 
way on the night of January 6-7, 1928, the flood 
water due to the abnormal tide would have spilled 
a few inches over the length of its crest, and might 
possibly have caused a considerable degree of in- 
convenience to the dwellers in the basements of the 
houses in the vicinity, and not the tragic incident 
that resulted from its breach. This fact points to 
the necessity for providing for a considerable degree 
of solidity in the flood-protection works. 








IrRoN AND STEEL MANUFACTURE In CANADA.—During 
the first six months of 1936 the production of pig-iron 
in Canada totalled 340,355 tons, as compared with 
259,777 tons in the first half of the year 1935. Corres- 
ponding figures for the production of steel ingots and 
castings were 578,700 tons and 388,163 tons, respectively. 








POLAROID LIGHT-POLARISING 
MATERIAL. 


Most of our readers, while studying experimental 
physics, will have seen the many fascinating effects 
produced by polarised light and will be aware of its 
numerous industrial and technical applications, not 
the least interesting and important of which, to engi- 
neers, is its use for measuring the stress in celluloid 
models of engineering structures by the methods 
developed by Professor E. G. Coker, F.R.S., and 
frequently referred to in our columns. Although 
light may be polarised by transmission through, 
and reflection from, a pile of glass plates set at a 
suitable angle with the incident light, as explained in 
an article on page 584 of the previous volume of 
ENGINEERING, it is usual, for accurate work, to — 
Nicol prisms both as polarisers and analysers. These 
serve their purpose admirably but their dimensions 
are limited by the difficulty of finding suitable supplies 
of the Iceland spar from which they are made and they 
are necessarily very costly in the larger sizes. 

In these circumstances, considerable interest and 
importance attaches to a new polarising material, 
known as Polaroid, which is the invention of Mr. E. H. 
Land and has been developed in the United States 
by The Polaroid Corporation, of Boston, Mass., U.S.A. 
With this material, which is handled in this country by 
Messrs. Polaroid Products, Limited, 39, Lombard-street, 
London, E.C.3, light is plane polarised by simple 
transmission with very little scattering and the polarisa- 
tion is complete except at the extreme ends of the visible 
spectrum, where the sensitivity of the eye is low. It 
can be used for any of the purposes for which polarised 
light is commonly employed and for several others 
which would otherwise be impracticable, since it can 
be produced in unlimited sizes at a relatively low cost. 
Polaroid actually consists of a cellulose film, which is 
usually mounted between two glass plates and forms a 
matrix for ultra microscopic doubly-refracting crystals, 
all of which are accurately orientated so that the whole 
area of the film acts as a single crystal. There are, 
we are informed, about 10! of these crystals per square 
inch, so that no structure can be detected with 
a magnification of 1,100 diameters. The properties 
of the material, it is claimed, are unaffected by age 
or by ultra-violet light, and it can withstand tempera- 
tures up to 250 deg. F. without injury owing to the 
fact that infra-red rays are transmitted freely. The 
film is of a pale neutral colour similar to that of lightly- 
smoked glass and an idea of its efficiency as a polariser 
may be gained from the fact that by looking directly 
at a gas-filled lamp through two of the films with their 
polarising axes at right angles only a dim outline of the 
filament, of a dull purplish colour, can be seen. To 
white light of ordinary intensity two crossed films 
may be said to be completely opaque. 

he method of manufacturing Polaroid is particu- 
larly interesting and is described in detail in British 
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patent specifications Nos. 412,179, 429,925, and 433,455. | paintings, also, may be photographed without difficulty, 
Briefly, the polarising medium consists of a suspension | since reflections from the varnish or from the surface 
in nitrocellulose of truly colloidal particles of hera-| of the pigments themselves can be eliminated. The 
pathite, which is a periodide of quinine sulphate having | same method is useful in photographing silver ware, 
doubly-refracting properties. The colloidal hera- | goods in transparent wrappings, wet clinical specimens 
pathite is produced in the form of a jelly which is|and other objects from which reflections would be 
stirred into the nitrocellulose solution that the | troublesome when photographing in ordinary light. 
ultra-microscopic herapathite crystals are uniformly \ particularly interesting application of * Pola” 
distributed throughout the mass. The crystals are 
actually in the form of fibres or for a 
film of the set or hardened material to act as a polariser 
it is necessary for the crystals all to be orientated 
so that they lie parallel to each other in the plane | 
of the film. One method of effecting this is to extrude 
the viscous material through a die in the form of a 
narrow slit, in such a manner that it is subjected to 
pure stretch without shear. A thin layer of the viscous 
nitrocellulose suspension is placed in a chamber with a 
thicker layer of plain nitrocellulose, containing none 
of the polarising material, above and below it, the 
whole contents of the chamber being then extruded 
which is located on a level with the 
layer. In this has found, the 
polarising material is subjected to practically pure 

tretch and the desired orientation of the particles | 
is obtained. Similar results can be obtained by rolling 
the three layers of viscous material, and in other ways 
which need not be referred to here. It may, however, 
be mentioned that certain inorganic periodides may 
be used in place of herapathite as the ultimate polarising 
medium 

The finished material, suitably mounted, has innumer- 

simplest of which is, | 
analysis of strains is 


80 


needles, and 


through the slit 


central way, it been 


able applications, one of the 
perhaps, the detection and 
transparent materials such celluloid and glass, 
Fig. 1, annexed, shows on the left the existence of 
strain in the pinch of a wireless valve, that on the 
been annealed, being practically free 


as 


right, having 


Fie. 2. Car Heapiicuts WirHovut PoL_aror Screens Fie. 3. 


from strain. 


For this purpose it is only necessary to} screens is in the rendering of cinematograph pictures 
illuminate the object with light that has passed through 


in stereoscopic relief. Two films taken simultaneously 


a Polaroid screen and view it through a second screen | at a slightly different angle are each projected together | 


with its polarising axis at right angles to that of the | on to an aluminium screen through a “ Pola” screen, 
first. As previously stated, however, Polaroid can be/| the polarising axes of the two screens being set at 
used for any of the purposes for which polarised light | right angles and the projectors being synchronised 
is commonly employed, as well as for others in which| so that a picture from each film is thrown on to the 
it would be impracticable to use Nicol prisms or other | screen simultaneously. If then the screen is viewed 
forms of polariser, and it may be of interest to refer to| through spectacles in which the two eye glasses are 
some of these special applications of which we have | also provided with “ Pola” screens having their axes 
seen demonstrations at the offices of Messrs. Polaroid | at right angles, each eye sees a separate picture and 
Products, Limited. true stereoscopic vision is obtained. At the demonstra- 
We have already referred, on pages 159 and 488/| tion, two ** Kodachrome" 16-mm. colour films were 
of our previous volume, to the use of * Pola” screens of | projected and viewed in this way with particularly 
Messrs. Kodak Limited, Kingsway, London, W.C.2, | pleasing results. 
for photographic purposes, These screens, of which the| The only other application of Polaroid to which we 
polarising medium is Polaroid, are made under licence are now able to refer is for the elimination of the glare 
trom the Polaroid Corporation. A single screen placed | from motor-car headlights. For this purpose a sheet 
in front of the lens serves to cut off undesired reflections | of Polaroid is placed in each of the headlights between 
from glass, water or polished surfaces, so that detail | the lamp and the glass, the polarising axes of the two 
beyond or beneath the reflecting surface is clearly Polaroid sheets being set parallel and at an angle of 
visible. This is possible because the reflected light is | 45 deg. to the vertical. Another sheet of Polaroid is 
usually plane polarised, as also is the light from a blue | fitted to a hinged glass plate inside the windscreen, so 
sky. The sky can therefore be made to appear as|that it can be turned into the driver's line of sight 
dark as may be desired by rotating the “ Pola’ screen in| when required. The polarising axis of this Polaroid 
front of the lens, without affecting the brightness of a| screen is also set to an angle of 45 deg. with the 
building or other object in the foreground. In copying | vertical in a direction parallel with those of the screens 
and reproduction work “ Pola *’ screens may be used over| in the headlights. When two cars so equipped are 
both the lens and the light source with excellent results. | approaching at night from opposite directions the driver 
\ framed picture, for instance, may be effectively | of each, on turning his screen into position, sees the 
copied without removing it from the frame, since the | approaching ear and any other object, such as a 
reflected light from the glass can be cut off 


| car. 
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his own headlights, although the direct beams from the 
other headlights are almost entirely cut off. These 
headlights, in fact, appear merely as dull discs, so that 
an object such as a number plate placed quite close to 
them can be seen distinctly. The reason for this is, of 
course, that the polarising axis of the Polaroid screen 
in front of the driver’s eyes is at 90 deg. with the 
axes of the screens in the headlights of the approaching 
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HEADLIGHTS WITH POLAROID SCREENS. 


2 and 3 are reproduced from untouched 
photographs to illustrate the effect. The cars are 
identical and were photographed from the same 
position, the only difference being that the photograph 
from which Fig. 3 has been reproduced was taken 


Figs. 


| through the Polaroid screen and the other without it. 


It will be clear that in this system no dipping or 
dimming of the headlights is necessary, but it will be 
equally obvious that a complete solution of the problem 
of glare could only be obtained in this way if all cars 
were equipped as above described. 








ANGLO-SwWEDISH DEVELOPMENT IN MANUFACTURE OF 


SuLpnur.—We are informed that a new company, 
Messrs. Sulphur Patents, Limited, is being formed by 
Messrs. Imperial Chemical Industries, Limited, Millbank, 
London, 8.W.1, and Messrs. Bolidens Gruvaktiebolag, 
Sweden, for the joint exploitation of the processes 
developed by the two companies for the manufacture 
of sulphur and sulphur dioxide from the sulphurous 
gases evolved in metallurgical operations, such as the 
roasting and smelting of sulphide ores. The processes 
of the two com ies are essentially different, but together 
cover a very wide field of application, and we understand 
that there are very few problems connected with the 
disposal of sulphurous gases which cannot be solved 
technically in a satisfactory manner by one or other 0! 
the processes. By their use the nuisance arising through 
the discharge to atmosphere of gases containing appre- 
ciable concentrations of sulphur dioxide can be reduced 
or, if desired, entirely eliminated. The address of the 
new firm is Messrs. Sulphur Patents, Limited, c/o Messrs. 
I.C.I. (Fertiliser and Synthetic Products), Limited, 


Oil | pedestrian or cyclist, near it brightly illuminated from | Billingham, Co. Durham. 








m the 
These 
» that 
se to 
is, of 
creen 
hn the 
ching 


‘hed 
are 
ame 
aph 
ken 
t it. 
r or 
1 be 
lem 
cars 


oF 
any. 

by 
ank, 
lag. 
S8e8 
pure 
Prous 
the 
Sses 
ther 
and 
the 
ved 
r of 
ugh 
pre- 
ced 
the 
srs. 
ted, 











237 





Auc. 28, 1936.) 


THE ROTAP 








betes Bitan 
hiutuess 








Tee ER EE Bais! 














F citrarts:| as? 


tein Bo. nre@sh - 


TODO OT SAO OOKLOF > 


foliage HOKE Y -— 





THE ROTAP TESTING-SIEVE 
SHAKER. 


THE examination of a powdered material in order to 
ascertain the percentages of different sized particles in 
a sample is naturally carried out by passing the material 
through a series of sieves of different sized meshes. 
An operation so simple would seem to present no risk 
of inaccuracy, but the fact remains that by shaking 
the sieves one after the other by hand, discrepancies 
can occur, successive samples of the same material 
made by way of a check upon each other, giving 
at times appreciably different results. The remedy is to 
shake all the sieves simultaneously, the fines from one 
sieve falling on to the sieve immediately below it and so 
on through all the desired stages of separation. The 
Rotap testing-sieve shaker shown in the accompanying 
illustration is designed to perform this operation 
mechanically. The apparatus, developed by Messrs. 
W. 8. Tyler Company, Cleveland, Ohio, U.S.A., is 
manufactured under licence in this country at the 
Derby works of Messrs. International Combustion, 
Limited, Aldwych House, London, W.C.2. 

The sieves are arranged in a vertical series in the 
apparatus, the standard size, 8 in. in diameter, being 
usually employed. With the shallow type of sieve, 
shown in position in the shaker to the left of the 
illustration, the sample can be separated by being 
passed successively through 13 sieves of different 
openings at one operation. When sieves of the 
standard height, seen on the bench at the right, are 
wed, six different openings are available. These 
series are for a single sample, but by a modification 
of the arrangement, three different samples can be 
tested at the same operation with standard sieves and 
seven with sieves of half the standard height. The 
motion given to the sieves is a close copy of the rotatory 
ind periodical tapping movements made in shaking 
by hand, movements which are highly effective but 
Which cannot usually be performed in the unvarying 
manner required to secure accuracy for comparative or 
repetition purposes, The column of sieves is held 
between a pair of plates connected by vertical rods and 
carried on two vertical shafts which are given different 
motions at the bottom. One shaft has a straight line 
reciprocating motion and the other an eccentric rotary 
motion. The movement of the sieves in a horizontal 
plane is thus somewhat similar to that of a reciprocat- 
ing-engine connecting rod. A cam attachment on the 
driving gear gives periodic taps to the sieve frame to 
detach adherent powder from the meshes. 

The standard machine is driven by a }-h.p. electric 
ah 48 shown, the gear in the base running in oil. 
a is of the universal type, that is, it can be 

m either alternating or direct current, the speed 








being 1,425 r.p.m. for 50-cycle alternating current and 
for direct current, and 1,140 r.p.m. for 40-cycle supply. 
The apparatus seen on the bench in front of the 
standard sieves is a time switch. This may be set to 
operate the machine for a pre-determined length of 
time and to stop it automatically when that time has 
elapsed. In the meantime, the operator can give his 
attention to other work and moreover, successive tests 
can be given precisely the same time. The machines 
can be belt-driven when a motor drive is not convenient. 
Some particulars of a test made on three Rotap machines 
are interesting as showing the uniformity of operation, 
an important characteristic as ensuring correct com- 
parison being made between samples of material 
submitted from two different sources; for example, 
from two distinct producing firms when both use the 
machine. 

In the test referred to a sample of finely ground 
low-grade copper ore, free from lumps but containing 
fine material in the form of dust, was used. A quantity 
of 100 gms. was obtained by means of a sample 
splitter and three tests of 20 minutes each were made on 
parts of it in two Rotap machines. Seven sieves were 
used, varying from 0-0232 in. to 0-0029 in. opening. 
Interesting as the results are those of all the sievings 
can hardly be given here, but representative figures 
follow. A repetitive test on the same machine showed 
33-4 per cent. retained on the coarsest screen in one 
test and 33-6 per cent. on the other. A similar test 
on the other machine showed 33-7 per cent. retained. 
The differences on other meshes were even smaller in 
one stage, viz., that with a sieve opening at 0-0082, 
the quantity retained was the same in all three tests, 
that is, 8-2 per cent. The final sieve, of 0-0029 in. 
opening, showed 12-8 per cent. passing through in the 
first test, 12-4 per cent. in the repetition test, and the 
same amount in the test with the second machine. 
For all practical purposes then, the sieving action of 
the two machines is the same, the differences being 
very much smaller than those found with similar 
hand tests. The meshes used were the Tyler standard. 








Worip Tix ConsumpTion.—Statistics published by 
the International Tin Research and Development Council, 
show an increase of 74 per cent. in world tin consump- 
tion during the first half of 1936 compared with the 
first six months of 1935, and of 24 per cent. compared with 
the corresponding period of 1934. Considering the 
twelve-month periods ending in June, 1935, and June, 
1936, respectively, world apparent consumption increased 
by 16-4 per cent. from 126,881 tons to 147,720 tons. 
While the increase in Great Britain was only one of 2-1 
per cent., that in the United States was 35 per cent., and 
that in France 10-6 per cent. Germany’s total, however, 
declined by 10+6 per cent. 


HIGH-SPEED ELECTRIC MOTORS. 
By C. H. Smrra, M.1E.E., A.M.I.Mech.E. 


Wuize electrical engineers are generally familiar with 
the advantages, drawbacks and characteristics of 
electric motors of all types, this class of knowledge is 
not always an attribute of the average mechanical 
engineer. The latter, not infrequently, finds it difficult 
to visualise the production of a rotating field by a 
polyphase current and cannot therefore follow the 
speed characteristics of an induction motor, The 
starting of an induction motor on a_ single-phase 
circuit by employing a condenser to produce a tem- 
porary current in phase quadrature with the line 
current is also difficult to understand unless it is realised 
that a rotating field can be produced in this, way. 
Neglecting for the moment the effect of slip, the speed 
of the rotor of an induction motor is equal to that of 
the rotating field produced by the stator. This, in 
turn, depends upon the frequency of the supply and the 
number of poles formed in the stator winding. With 
a single-phase supply it is only possible to produce a 
pulsating flux which is stationary in space, although the 
flux pulsations ean be distributed round the stator as 
required. With a two-phase or three-phase supply, 
however, the cyclic current variations in the windings 
connected to the different phases and the resulting 
flux variations produce an effect exactly similar to that 
which would be produced by the rotation of pairs of 
north and south poles. Consider, for simplicity, the 
case of a three-phase star-connected stator winding 
with one-third of the total winding turns connected 
in each phase and extending round one-third of the 
stator circumference. The flux maxima and minima 
will occur in each phase one-third of a cycle later than 
in the preceding phase, so that the maxima and minima 
will make a complete revolution of the stator once in 
every cycle. The flux, in fact, will be the same as 
would be produced by rotating one pair of north and 
south poles once per cycle, and, still neglecting slip, 
the rotor will make one revolution per cycle, or 50 revo- 
lutions per second, #,e., 3,000 r.p.m. on a 50-cycle 
circuit. It is not, of course, necessary to distribute 
the windings connected to the three phases in single 
groups round the whole of the stator circumference ; 
the three groups may, for example, occupy only half 
of it, the remaining half being occupied by another set 
of similar windings. It will be obvious then that two 
rotating fields will be produced and will each turn 
through only half a revolution per cycle, so that on a 
50-cycle circuit the machine will run at 1,500 r.p,m, 

In general, the speed of any induction motor in 
revolutions per minute is equal to the frequency of the 
supply circuit in cycles per second multiplied by 60 
and divided by the number of pairs of, poles. produced 
by the stator windings. ' Now the standardisation of the 
frequency of alternating-current supplies in this country 
at 50 cycles, although having numerous advantages to 
both makers and users of electrical machinery, has 
the drawback of limiting the maximum speed of a 
simple induction motor to 3,000 r.p.m., since it is 
obviously impossible to produce less than one pair of 
poles in the stator windings. Other possible speeds are, 
however, as follows: With two pairs of poles, 1,500 
r.p.m.; with three pairs of poles, 1,000 r.p.m.; with 
four pairs of poles, 750 r.p.m. ; with five pairs of poles, 
600 r.p.m.; with six pairs of poles, 500 r.p.m., and 
so on. It will be obvious, therefore, that while there 
is no difficulty in obtaining an induction motor to run 
at a slow speed, especially in the larger sizes, there is 
a definite upper limit of 3,000 r.p.m. on a 50-cycle 
circuit. The speeds, above mentioned, are no-load 
speeds and would be about 5 per cent. lower at full 
load. 

In many industries, however, notably wood-work- 





ing, higher speeds than 3,000 r.p.m. are necessary, 
and while these can, of course, be obtained by the use 
of belts or gears, this is not always satisfactory, and it, 
obviously, destroys one of the great advantages of the 
electric motors, viz., the direct drive. The alternating- 
current commutator motor does not suffer from this 
speed limitation, and may usefully be employed where 
large powers are nvelved: but in the smaller sizes the 
cost is prohibitive, and for the very small motors of, 
say, 3 h.p., or under, it is practically unobtainable. 

One well-known maker of woodworking machinery 
has adopted a motor which combines the simplicity 
and robustness of the induction motor with a greatly 
extended speed range. This consists eriogar A of two 
squirrel-cage motors, one within the other. e rotor 
of the outer machine is hollow and carries inside it 
the stator of the second machine. This “rotating 
stator” encircles its own rotor, which is secured to 
the driving shaft. The intermediate rotor and stator 
are free to revolve on the driving shaft in ball bearings, 
and the stator is supplied with power through slip- 
rings. As the r anny of each rotor is relative to its 
own stator, the final speed of the driving shaft is the 
sum (or difference) of the two motor vrenee Hence a 
maximum speed of 6,000 r.p.m. is obtainable, which 








is sufficiently high for most woodworking machinery. 
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An interesting variation is to wind one stator with | 
two poles and the other with four poles and to provide 
a locking pin, by which the intermediate rotor and 
stator can be locked either to the outer stator or to 
the inner driving shaft. A range of three speeds is 
then obtainable : (i) Using the four-pole winding only 
gives a speed of 1,500 r.p.m., (ii) using the two-pole 
winding only gives a speed of 3,000 r.p.m., and 
(iii) using both windings, gives a speed of 4,500 r.p.m. 
Little extra complication is incurred by using a change- 
pole winding on the four-pole stator, so that it can be 
used with either two poles or four poles; a fourth 
speed, of 6,000 r.p.m., is then available. Speed 
changes, however, can only be made while the motor 
is at rest. 

Where a large number of small motors are all 
required to run at high speeds, it may be more conve- 
nient to provide a separate high-frequency supply and 
use standard induction motors wound for the required 
frequency. If 20) cycles is decided upon, the range of 
possible speeds is 12,000 r.p.m., 6,000 r.p.m., 4,000 





r.p.m., &c., but the frequency must be chosen with 
regard to the speeds required. The motors can then 
be fitted directly to the spindles of moulding machines 
without the intervention of gearing. The same system 
is in use for portable tools, though for a different reason. 
The size and weight of a motor are determined by 
the ratio horse-power/speed, and therefore, the higher 
the speed the less the weight. Portable tools become 
clumsy when they are heavy, and the reduction in 
weight by using high-frequency motors frequently | 
justifies the extra cost of installing this system. It| 
may still be necessary to reduce the speed of the spindle | 
by incorporating gearing, but as the tools are usually | 
geared down in any case, the only additional weight 18 | 
that of the extra gears, and this is easily offset by the | 
saving on the motor. Such motors are found to run | 
quite satisfactorily despite their high speed. It is, | 
of course, necessary to use a separate wiring system 
for the high-efficiency supply, though lamps may 
safely be connected on the same circuit. 

A word may be added, in conclusion, on the subject 
of the high-frequency supply. If the works supply is 
direct current, a direct-current motor will usually be 
employed to drive a small alternator, which will be 
excited from the mains. Where the supply is alter- 
nating current a frequency changer may be used. This 
often consists of an induction motor driving a second 
induction motor backwards, the high-frequency supply 
being taken from the slip-rings of the second machine. 
This makes a simple and easily handled set. There | 
may be small variations in the delivered frequency, | 
but this is not of any practical importance. 

| 
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Section C.—SEPARATION—(continued). 


Deatine with “ The Designing of Gas Works with 
Reference to the Recovery of Benzole,” Mr. F. Plenz 
reviewed the subject of the by-products obtained from 
carbonisation and said that development had now 
reached the stage where the by-products largely 
influenced the cost of the production of gas. The produc- | 
tion of ammonia products was no longer highly profit- 
able for the gas manufacturer, as synthetic-nitrogen 
products were fast assuming the premier position. The | 
two methods which had well proved their value in| 
practice and applied in the extraction of benzole from | 
coal gas, were primarily based on physical and not | 
chemical procedure. The first process involved the use of | 
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whether a coal gas free from benzole favoured oxidation 
of the gas pipes was still unsolved, and was a matter 
which was in urgent need of investigation, particu- 
larly in view of the fact that the economic advantages 
of benzole washing by far outweighed any disadvan- 
tages which might exist. 

In a paper on “ The Recovery of Benzole from Coal 
Gas,” by Messrs. W. G. Adam and G. W. Anderson, the 
historical and technical development and present 
position of benzole recovery were discussed, and a 
general account was given of the two most important 
methods of benzole extraction. The recovery of 
benzole in gas works became general during the war 
and, as in most of the European countries, reached its 
zenith in 1917, after which the production fell until 
recently, when it had again increased as the result of a 
series of fiscal enactments intended to encourage the 
production of spirit from home sources. At present, 
home-produced spirit had an advantage of at least 
8d. per gallon over. imported spirit. The synthetic 
petrol produced in Great Britain was more likely to 
replace imported spirit than home produced ben- 
zole. Chemical methods for the recovery of benzole 
were too expensive and physical methods were in 
general use. Compression and refrigeration methods 
had not been attended with any marked degree of 
success, and these processes were not within the scope 
of practical possibilities. The most widely used physical 
process was that in which benzole was absorbed by 
oil, although a serious competitor, if the recent erection 
of activated-carbon plants in different countries could 
be regarded as an indication, was based on the adsorp- 
tion of benzole by activated carbon. The principles of 
the process appertaining to the oil-washing process 
already evolved by Mansfield in 1847, still formed the 
basis of present plant design. Credit was due to the 
Bayer Company in Germany for having evolved a 
recovery process for benzole in coal gas which was the 
fundamental design of about 50 plants operating in 
Europe, and one of these, erected by the Gas Light 
and Coke Company at their Beckton works, had a 
daily capacity of 70,000,000 to 75,000,000 cub. ft. of 
coal gas, with an output of 20,000 gallons of benzole. 
It had been stated that the capital and labour costs 
of activated-carbon plants were lower than for oil- 
washing plants of the same size, but it was doubtful 
whether this was of general application. The acti- 
vated-carbon process possessed some advantages over 
the oil-washing process on account of its lower steam 
consumption, and also gave a purer benzole with a 
higher extraction efficiency. The author summarised 
current modifications in the various processes applied in 
the refining of crude benzole, particularly those which 
have arisen as the result of the use of activated carbon, 
and inhibitors for the stabilising of motor benzole. 
The removal of sulphur during the refining of benzole 
had attracted considerable attention of late due to 
the rapid development of inhibitors. Regarding 
chemical processes for the removal of sulphur com- 
pounds, working costs were now available for the 
methanol-soda and ammonium-polysulphide processes, 
and it seemed probable that a fractionation, either 
before or after an acid wash of the benzole, offered the 
most economical means of refining. 

Much literature has appeared relating to the pro- 
cesses applied in the removal of sulphuretted hydrogen 
from coke-oven gas, and in a contribution dealing with 
“The Wet Purification of Coke-Over Gas,” by Mr. 
H. A. J. Pieters, a discussion was given of the applica- 
tion of various compounds dissolved in_ slightly 
alkaline solutions which were used as scrubbing 
agents for the extraction of sulphur compounds, some 
of the more important methods employed, particularly 
those in which elementary sulphur could be recovered, 
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| solvent naphtha. 
| the processes involved required careful study, and thes 
| Were now receiving consideration. 
| 
' 


The thermodynamical aspects of 


The drying of solids by means of air currents has 
become a subject of far-reaching economic importance 
in industrial operations, and the subject has been 
studied with highly successful results. The problem 
of the movement of moisture by capillarity is of 
interest in the case of building and other materials, 
and to soil physicists who are dealing with a somewhat 
more complicated system than that usually encoun 
tered in the drying of industrial materials. A con 
tribution to Section C on “ The Air Drying of Solids,” 
by Professor T. K. Sherwood (U.S.A.), was of consider. 
able practical interest and summarised the experi. 
mental results obtained in the physics of drying pro. 
blems, giving an outline of certain important points 
relating to the established design of driers. Th 
author stated that the outstanding factors which 
influenced the speed of drying during the constant-rat. 
and falling-rate periods included humidity, air velocity, 
radiation and conduction. The effect of the radiation 
on the temperature of the wet solid might be calculated 
providing the temperature and positions of the sur. 
rounding surfaces were known. The method was to 
equate the total heat input by radiation and convectior 
to the heat required to vaporise water at the rate 
derived from a given equation. In studying the move 
ment of moisture in solids, various authorities believed 
that moisture movement in solids should be analogous 
to heat conduction in solids, and had developed theo. 
retical equations relating the moisture content and time 
for various solid shapes. All these developments had 
been based on Fick’s law, which stated that the rate of 
moisture “ diffusion ” was proportional to the moisture 
gradient. This basic assumption had apparently 
never been substantiated, although fairly good agree. 
ment between the integrated equation and drying data 
had been observed for certain slow-drying material 
such as wood and also for a clay slab dried in a ver 
rapidly moving air stream. In most porous and gran 
ular solids, moisture movement would seem to be pre- 
dominantly by capillarity and Fick’s law would there 
fore be inapplicable. It was suggested that the fre- 
quent agreement of drying data with the integrated 
diffusion equations might be largely fortuitous. In 
order adequately to assess the factors affecting the 
drying of solids in the range of moisture content where 
internal diffusion controlled the rate, it appeared neces- 
sary to carry out a fundamental theoretical study of the 
character and rate of movement of moisture in porous 
and granular solids. In a section devoted to a dis. 
cussion of the modern tendency towards the replace- 
ment of drying lofts by tunnel driers with independent 
sources of air circulation and supply, and the relatively 
new development of the funnel tube and other types of 
extended surfaces, the author showed that driers 
were now available which were far more compact 
and economical than was previously the case. An 
important factor that should be given close attention 
in industrial drying operations was that for any fixed 
waste-air temperature, the air requirement would be a 
minimum at the highest waste-air humidity, too high 
humidities reducing the rate of drying and hence the 
capacity of the plant. 

In a paper on “ Le Sechage par Pulverisation ou 
| Atomisation ’’ (Drying by Spraying or Atomisation), 
| by Mr. A. Antoni (France), the field of spray drying was 
surveyed. After a short review of the older methods 
| of drying, a study was made of the fundamental prin- 
| ciples underlying the drying of materials by atomisé- 
| tion methods and of the processes applied. The principa! 
| commercial methods now used in spray drying wer 
| by pressure and centrifugal force. These methods were 





wash-oils and the second that of activated carbon. The | being described. Amongst the agents which had found | discussed and reference made to their application ™ 
two processes offered a number of separate and distinct | application for oxidising sulphuretted hydrogen to sul- | industry, the former having found special application 


advantages, which might decide their application in a| phur were ferric oxide and alkali ferricyanides, but in | in the spraying of oils. 


A number of industrial installa- 


particular gas works. In the wash-oil process it had | practice their regeneration presented considerable diffi- | tions were described in detail. The particular field 


been found desirable that as little heat as possible | 


culty. Encouraging results had been obtained by the 


|in which spray drying was of special value was in the 


should be used and the separation of the wash-oil from | use of complex iron cyanides as oxidising agents. A| treatment of organic products such as milk, blood 


the benzole must be complete ; 


a difficult matter | semi-technical experimental plant in which the regenera- | eggs, starch, malt, fruit juices, medicinal and biologic 


because the capacity of the wash-oil for benzole was | tion of the spent potassium-ferricyanide solution was | products, tannin and colloidal products, and delicat 


small, 


However, by an improved system of heat! realised by electrolysis had had to be abandoned. | colouring matters, which would deteriorate if subjected 
: - : | £ 


exchangers and efficient insulation, much progress had | Success had attended the use of ferric oxide and its | to heat for any length of time. The fuel consumption ¢ 


been made in this direction. It was only within recent | 
years that the activated-carbon process had been success- | 
fully exploited so as to compete economically with the 
wash-oil method ; this was largely due to the difficulty | 
in obtaining a carbon which was not attacked by the gas 
constituents and was also resistant to steam and tem- | 


regeneration, and this was now being applied on a 
large scale. Several methods had been proposed in 
order to purify the crude sulphur obtained by the 
various oxidation methods. One process was by dis- 
tillation, and this yielded a practically pure sulphur 
with decomposition of the cyanide complex. Another 


atomisation methods was low and plants were now ! 
| service with outputs of up to 1,000 lb. of dry mater 
| per hour, which in many cases was equivalent to abou! 
5 tons of the raw material. 

| No radical changes have occurred within recent yea™ 
| in the construction of evaporators used in the chemicé! 


perature changes. The wash-oil process was preferable | method was to purify by extraction with a suitable | industry, but certain improvements have taken place 


where part of the gas was being used for firing; yet | 
benzole recovery by activated carbon could claim | 


solvent, such as benzole, naphtha, or ammonium sul- 
phide. Carbon bisulphide was undesirable, due to its 


jin their design, and in a contribution on “ Recent 
| Advances in the Design of Evaporators,” by Professor 


that an especially thorough cleaning of the gas was | high inflammability, and trichlorethylene had a ten-| N. Galperin (U.S.S.R.), some aspects of recent deve 
effected simultaneously with recovery of the benzole,| dency to produce hydrochloric acid when heated in | lopments were considered, and a study was made of the 


the naphthalene being recovered entirely, with a con- | 
siderable reduction in cyanide and nitrogen oxide | 


the presence of the wet sulphur. The recovery of the 
complex iron cyanides could be effected by decantation, 


| construction and the fundamental principles involved. 


| The author stated that steam-heated evaporators wer 


content. The adsorptive capacity of modern activated | and then production of pure sulphur by extraction was | being developed in Russia with inner vertical heating 
carbons for benzole was but little influenced by tempera-| performed by treating the crude sulphur with an | chambers, vertical outer chambers, and also some - 
ture and its application made it possible to separate | alkaline hydroxide solution and washing with water. the film principle. In the evaporation of liquids 4 


low -boiling constituents from coal tar. The problem|The sulphur was then purified by extraction with | high temperatures, flue gases and air were being applied, 
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as also were water, oil and diphenyl. Flue gases had 
the advantage of providing cheap heat, combined with 
a low cost of installation, but had the disadvantages of 
low coefficient of heat transfer, inertia and the con- 
sequent difficulty in regulation. With oil there was the 
fire hazard, the danger of decomposition and a com- 
paratively high cost of installation. Eutectic mixtures 
of diphenyl and diphenyl oxide, which had attracted 
attention of late, were of interest as heat carriers and 
their uses were developing slowly. Animportant problem 
in evaporation technique consisted in the intensification 
of the process of heat exchange in the equipment so as 
to lower the cost of amortisation. Probably the most 
efficient heat carrier for the evaporator was the electric 
current, but the method would not be economically 
applicable in the U.S.S.R. until the powerful hydro- 
electric stations now in course of construction were in 
operation. The evaporation of solutions by means of 
direct contact with hot gases had been investigated and 
applied where technically possible, and research work 
was in progress on the utilisation of the heat of reaction 
from the evaporation of liquors. In the case of multiple- 
unit evaporators where evaporating solutions increased 
in viscosity during the process, counter-current working 
should be used, so as to have the most concentrated 
and viscous solution in the unit with the highest 
temperature, and thus increase the coefficient of heat 
transfer and obtain a considerable economy in the 
extent of the heating surface. The distribution of the 
full available difference of temperature in the whole 
system between separate units had a great influence on 
the magnitude of the heating surface, and plant experi- 
ence had confirmed the theory that the heating surface 
of a multiple-unit plant might be of little significance 
if only the distribution of the available difference of 
temperature between the units were determined. 

In a paper on “Chemical Engineering Design of 
Solvent Extraction Units for Refining Lubricating Oil,” 
by Messrs. T. G. Hunter and A. W. Nash, an outline 
of the chief properties necessary for a commercial 
selective solvent and a description of the sections used 
in solvent removal during the refining of lubricating oil 
were given and the design of the contacting equipment 
was discussed. Computations for solvent refining were 
based, the authors pointed out, on trilinear co-ordinate 
and graphical methods of representing equilibrium in an 
oil-solvent system. Triangular equilibrium diagrams 
might be employed as bases for computation in complex 
oil-solvent systems, and for counter-current extraction 
processes involving a knowledge of the value of some 
physical properties of the lubricating-oil stock to be 
treated and the value of those physical properties of the 
refined oil desired. By applying graphical methods, 
the effect of varying the solvent-oil ratio, temperature 
and number of extraction stages, on the yields of 
refined and extract oils, together with their physical 
properties could be readily determined. From data 
calculated in this manner for the refining of a semi- 
paraffinic type of lubricating oil with nitro benzene, it 
was a simple matter to decide the best conditions of 
solvent-oil ratio for running the extraction equipment, 
and the number of ideal extraction stages required. 
In practice, the number of actual extraction stages 
required would differ from the number of ideal stages 
necessary, owing to departure from equilibrium on each 
actual stage. Under commercial conditions, the overall 
stage efficiency was of the highest practical value and 
could be determined within fairly narrow limits. The 
overall efficiency might be more or less than the 
individual efficiency, depending on the equilibrium 
relationships and the solvent treated-liquid ratio used. 
Several types of extraction contacting equipment, in- 
cluding mechanical stirrers, jet and column contactors, 
were reviewed and followed by a discussion of the rela- 
tive merits and design of individual contacting devices. 
The counter-current column type of contactor used for 
the solvent extraction of phenol from aqueous liquors 

now been replaced in Germany to a large extent by 
mechanic ally-agitated contactors, and where such 
columns were employed for the solvent extraction of 
lubricating oils, the efficiencies were greater owing to 
the more complex character of the material. The 
most efficient contacting equipment appeared to be the 
mechanically-agitated type, with continuous counter- 
current flow of both liquids through the contactor, and 
the ideal stage equivalent under operating conditions 
could only be determined by actual experiment under 
Practical conditions. 

+ Problems of the Removal of Carbon Monoxide 
from Town Gas” were discussed by Mr. R. Mezger 
(Germany), in whose paper it was shown that once the 
problem of removing carbon monoxide from town gas 

been solved both technically and economieally, it 
would be a great service to the gas industry. The author 
gave special attention to catalytic conversion, as this 
was the only procedure which promised to be 
*conomically sound. There had been some difference 
of opinion as to whether the single- or two-stage system 
‘a — conversion was the better. Opinion turned 
z vour of the single-stage process after it was found 
t removal of carbon monoxide down to not less 


than one per cent. was sufficient and also most 
economical. In the two-stage process, the removal of 
the organic sulphur was necessary, but this procedure 
was expensive. The single-stage process was operated 
with a comparatively cheap catalyst, but the two-stage 

rocess required a somewhat costly catalyst, the latter 

ing also very sensitive. It did not seem necessary to 
apply the expensive two-stage process, as the single- 
a process solved all the technical conditions of the 
problem, The costs, economic aspects, and the heat 
balance of the process were discussed, and it was 
shown that costs might either be increased or decreased 
according to whether the difference in cost of coal and 
coke was positive or negative, and according to the 
range of this difference. Besides the removal of carbon 
monoxide from the gas, there were still other advantages 
which would decrease costs. There were, at present, low 
heat efficiencies in the process, only 22 per cent. of the 
heat being recuperated, 78 per cent. being lost and had 
been compensated for in each cycle by additional heat. 
There was, hence, considerable scope for improvement 
in thermal efficiency and plant design in order to avoid 
heat losses by radiation and convection. 

The far-reaching importance of the cracking process in 
the production of motor spirit was demonstrated in a 
contribution on “‘ The Modern Cracking Process,” by 
Messrs. G. Egloff and E. F. Nelson (U.S.A.), in which it 
was stated that 25 per cent. of the straight-run spirit 
produced in the United States in 1935 was cracked or re- 
formed into high-octane spirit, and the cracking process, 
the authors said, was in operation in many refining 
centres throughout the world. The flexibility of the 
operation was shown in processes now available which 
changed over from the production of coke to the produc- 
tion of cracked fuel oil as required. The range of oils 
available for cracking was generally considered to be 
such that paraffinic oils gave the higher yields of spirit, 
and were at one extreme, and aromatic oils at the 
other, with a wide variety of types in between. In deal- 
ing with reactions of complex mixtures having wide 
boiling ranges, such as were common in cracking-plant 
design, the definition of reaction velocity became difficult. 
It had been common practice to express the velocity of 
the cracking reaction in terms of the rate of spirit 
formation per unit time. However, this was not a 
satisfactory general basis, because of the variation of 
spirit boiling range specifications and the frequent 
production of cracked distillates of higher boiling range. 
The conditions of large-scale operations were discussed, 
together with the results obtained under commercial 
conditions, and an attempt was made to correlate the 
properties of oils of various origin with the most efficient 
plant design. Owing to the high temperatures and pres- 
sures utilised in the process, together with the corrosive 
action of some of the stocks used, the plant equipment 
required special consideration and had become a highly- 
specialised branch of chemical engineering. Centrifugal 
pumps of special design, with cast-steel or forged-steel 
casings, alloy-steel internal parts, and driven either by 
electric motors or steam turbines, could be used to good 
advantage for handling hot oil at certain temperatures 
and pressures. A survey of the instrument and control 
equipment in use on the modern selective cracking 
process demonstrated the effect of the cracking process 
on the development of instruments and controls. The 
measurement of the rates of flow of fluids was originally 
accomplished by the use of displacement meters. On 
high-capacity units, this type of meter had been 
replaced by the differential-pressure type, such as the 
Venturi or orifice meter. The economic significance 
of the cracking process was reflected in recent develop- 
ments in the automobile, gas, coal and chemical indus- 
tries. Diesel engines were becoming highly competitive 
with coal-burning locomotives, ships, and stationary 
engines. The cracking process was an important factor 
in the conservation of crude oil supplies and in the 
general development of industry. 

A paper on “The Production and Utilisation of 
Hydrogen from Gases Containing Methane,” by Mr. W. 
A. Karkhavin (U.S.S.R.), described the various methods 
utilised for the production of hydrogen from gases 
containing methane. Recent industrial developments 
in the manufacture of synthetic products and in 
hydrogenation processes had necessitated the investiga- 
tion of means of producing hydrogen at low costs. 
In comparison with the liquefaction method, the 
conversion of methane permitted the production from 
a given amount of coke-oven gas of considerably more 
hydrogen with a lower consumption of energy. The 
conversion of methane by means of steam for the 
manufacture of hydrogen was now carried out in 
several of the European countries, and 
certain advantages compared with thermal cracking. 
The necessity for elaborate cooling was eliminated, as 
more favourable equilibrium conditions and the use 
of modern catalysts made it possible to effect con- 
version at 1,000 deg. C. A study of the kinetics of 
the reaction of methane with steam showed that the 
reaction slowed down in time and then almost stopped, 
despite the fact that the system did not reach equili- 





brium. The absorption of carbon dioxide, which was 


a product of the conversion of methane at low tempera- 
tures, could help to influence the equilibrium between 
methane and steam and to attain complete conversion 
at 500 deg. to 600 deg. C. Under industrial conditions, 
however, this method encountered great difficulties. 
Catalytic investigations had shown that the strongest 
catalytic cates ie the acceleration of the conversion 
of methane with steam was produced by the medium 
of metallic nickel. Cobalt and iron were less effective. 
Although nickel catalysts were poisoned by the 
sulphur compounds which were present to some extent 
in all the gases, yet nickel could be used when con- 
siderable amounts of sulphur compounds were present. 
Apparently the greater the operating temperature, 
the less did the activity of nickel catalysts decrease 
in the presence of certain concentrations of sulphur 
compounds. Experiments showed that at small 
hydrogen-sulphide concentrations the poisoning of 
nickel catalysts was reversible. Investigations under 
industrial conditions had been made both of inter- 
mittent and continuous methods of converting coke- 
oven and natural gas, in order to establish the condi- 
tions necessary to obtain converted gas with a methane 
content below 1 per cent., and studies of the processes 
on a semi-industrial scale had been carried out on 
experimental plants with capacities up to 500 cub. m. 
of converted gas per hour, The expediency of using 
the continuous method of conversion depended upon 
the availability of cheap oxygen and also upon the 
cost of the gas. The rate of conversion might be 
intensified under pressure conditions with resulting 
economy in power consumption. 


Section D.—Size Repvuction, Grinpina, &c. 


This Section of the Chemical Engineering Congress 
was divided into two parts, the first being devoted to the 
consideration of grinding and mixing processes, while 
the second contained the papers dealing with electro- 
lysis and electrical applications. In treating hydro- 
electric power as a commodity for sale in the chemical 
industry, Mr. A. Skelton, in a paper on ‘‘ Power: A 
Raw Material for Chemical Industry,”’ confined himself 
to the case of Canada, and remarked that at the present, 
time nearly 8,000,000 h.p. was developed at the various 
hydro-electric stations in the country. This figure 
represented about one-quarter of the natural power 
available, and during the year 1935 the total output 
of all the installations concerned amounted to 
25,000,000,000 kilowatt-hours, approximately 15 per 
cent. of which was consumed by the metallurgical and 
chemical] trades. The pulp and paper industries were 
the largest individual consumers of the energy, though a 
considerable proportion had been utilised in the manu- 
facture of rayon and cellulose products, and as about 
90 per cent. of the materials produced in these industries 
was exported, it followed that the sources of natural 
power played an important part in the foreign trade of 
Canada. In this connection account should also be 
taken of the fact that large quantities of the raw 
materials used in the production of aluminous abrasives 
and silicon-carbide were obtained in Ontario and 
shipped in the form of finished articles to the United 
States of America ; further, the raw materials involved 
in the manufacture of aluminium and ferro-manganese 
were imported and worked-up with the aid of Canadian 

wer, and the products subsequently exported. 

herefore, the only regret of countries having con- 
siderable supplies of hydro-electric power, at a cost of 
about 0-07d. per kilowatt-hour in the case of both 
Canada and Norway, arose from the limited oppor- 
tunities of exporting their power in this way. The 
author also referred to the various factors that operated 
at the present time and tended to prevent the most 
economical utilisation of the world’s power resources, 
which was a serious matter for Canada, where the 
requirements for domestic formed only a 
small fraction of the total power available. On this 
point it was noted that the Dominion was the foremost 
exporting country for electro-products, and the further 
development of Canadian power resources would be 
delayed until international trade was resumed and the 
rationalisation of production achieved, which, in the 
meantime, connoted a loss to the world of commerce 
in general. 

The advantages and disadvantages of the different 
methods used for the prevention of corrosion and the 
formation of scale-deposits in hot-water installations 
were referred to by Mr. T. C. Thomsen, in his paper on 
“Electrolytic Water-Treatment for the Prevention 
of Corrosion and Boiler-Scale, Especially in Hot-Water 
Systems.” After expressing the opinion that the cause 
of boiler-scale deposits was probably associated with 
the consequences of previous corrosive attacks on the 
metal, the author proceeded to describe an electro- 
lytic methodwhich had been developed in Denmark. 
The aim in the procedure followed was that of produc- 
ing in the water a physico-chemical state of equilibrium 
corresponding to the highest temperature attained 
under working conditions, which was here carried out 
with the aid of an installation consisting of a con- 








verter for transforming the electric supply into direct 
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current at from 6 volts to 10 volts. This current 
was conveyed, by means of an insulated attachment, to 
an anode placed in the boiler of the system, the shell 
of which acted as the cathode. The anode was usually 
made of aluminium, but other materials had been 
used for the purpose, such as iron and carbon. In 
this manner the water was subjected to a weak electro- 
lytic action at the place where the fluid attained its 
highest temperature, and it had been found that the 
reactions occurred so quickly that a treatment extending 
from 15 minutes to 20 minutes sufficed for the pre- 
vention of corrosion and the formation of scale on the 
pipes. Successful results had been obtained with 
more than a hundred of these installations, involving, 
in some cases, the treatment of very hard water, corre- 
sponding to 50 deg. of hardness according to the 
German scale of reference. As an indication of the 
low cost of the method, it was added that the energy 
consumption was only 9 watts for small plants working 
at 6 volts, with the addition of an annual expenditure 
of 8-8 Ib, (4 kg.) of aluminium for the anode. Still 


' : - 
more economical results had been obtained with larger | 


installations, as in the case of one in which 3,531,000 cub. 
ft. (100,000 cub. m.) of water was treated per annum | 
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energy consumed in the process ranged from 7 kWh. | 
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stated, has proved very successful in practice, though 


at an operating cost that varied from 0- 142d, to 0-212d.| to 15 kWh. per ton, according to the ash-content of | the flat-disc vertical clutch is liable to give trouble from 


for each 100 cub. ft. of water dealt with. 

After pointing out the importance that is attached | 
in certain countries to the use of low-grade fuels, Mr. | 
B. Kramer, iu his contribution entitled ‘‘ New German | 
Technical Development in the Use of Low-Grade | 
Fuels,” proceeded to describe a boiler which had 
recently been designed for use with lignite, coke, and 
fuels having relatively small calorific values. Apart 
from the high efficiencies which were claimed for the 


plant referred to, the outstanding characteristic was | 


that the processes of pulverisation and firing were 
carried out as a single or continuous operation in the 
furnace as a whole. In front of the furnace proper 
was situated a chamber where the lignite or other fuel 
was dried, ground and graded, before it was used to 
make a mixture of powdered fuel and air that entered 
directly into the furnace. Drying was effected by 
means of a mixture of air and flue-gas, in such a manner 
that separate driers and pipes were unnecessary for the 


the coal. The author concluded with the observation 
that this form of boiler had also proved to be very 
efficient when burning coal dust, middlings, etc. 


(T'o be continued.) 








THE ORTLINGHOUSE SINE - WAVE 
DISC CLUTCH. 


Tue friction disc clutch is a transmission device of 
proved usefulness though it has in its simple form 
some definite limitations. One of these drawbacks 
is its bulk when heavy loads are carried on a single 
dise ; hence for such purposes the multiple-dise clutch 
was developed. Power transmission in the many 
directions in which friction clutches are desirable is, 
however, generally increasing in amount and in speed, 
while in some applications, for instance, automatic 





plant, which had been constructed in units having 
steaming capacities up to 125 tons an hour. The 
grinding of the fuel was accomplished with the aid of a 
hammer type of mill fitted with interchangeable 
heads, and while heated air was used for the purpose of 
drying the fuel in the case of large plants, a device was 
often provided to facilitate the use of flue-gas during 
the starting operation, or when the boiler was working 
on light loads. Installations of this type had proved 
to be successful when burning crude lignite having 
calorific values that varied from 3,600 B.Th.U. to 
4,320 B.Th.U. per pound (2,000 cal. to 2,400 cal. per 
kilogramme), in which the water content might be 
as high as 65 per cent., and the ash content 25 per 
cent. Attention was drawn to the results which had 
been obtained during a test oceupying about 7 hours, 
with a boiler burning lignite having a minimum calorific 
value of 4,980 B.Th.U. per pound (2,773 cal. per kilo- 
gramme), for which the overall efficiency amounted to 
87-9 per cent. when 102,300 lb. (46,462 kg.) of water 
was evaporated per hour into steam at a pressure of 
263 Ib. per square inch (17-9 atmospheres) and super- 
heated to 428-8 deg. C. In these circumstances the 
power required for the conveying and grinding plant 
varied from 3 kWh. to 5 kWh. per ton of crude lignite 
consumed, and the average maintenance cost for the 
hammer-mill was equivalent to 3 pfennigs per ton of 
fuel, but this figure reached the value of 6 pfennigs 
per ton when the fuel contained some quartz. 

In instances where the fuel consisted of wood or 
coal, oil burners were utilised in connection with an 
auxiliary grate during the starting operation, under 
which conditions an interval of 10 minutes elapsed 


before the supply of air and flue-gas to the boiler had | 


attained a temperature of about 400 deg. C., at which 
stage in the procedure it was possible to start grinding 
the crude coal. If the starting operation were acceler- 


ated, by mixing ordinary coal with the low-grade fuel, | boss 


machine tools, the number of engagements and dis- 
peng me in a given period is higher than it used 
to be. The Ortlinghouse clutch which we propose to 
| describe and which is shown in Figs. 1 and 2 above is 
designed to enable heavy loads to be transmitted at 
high speeds by a compact device which is effective and 
| durable under repeated engagements. The clutch, of 
| foreign origin, is handled in the British Empire by 
| Messrs. Omicron Products, Limited, 1, Fleur de Lis 
| Court, Carter-lane, London, E.C.4. It is of the 
| multiple dise type, but the discs are of unusual form 
and material. As regards form, the discs are not flat 
but have a surface contoured as a very flat sine-wave 
which is formed by grinding. The material is spring 
steel, hardened and tempered. The combination gives 
| the discs a natural flexibility so that, when the engaging 
| compression is released, they over-ride one another at 
the crests of the sine-wave form, that is, there is only 
line contact. The result is that the discs disengage 
immediately even in presence of a cold oil film and, as 
the friction is reduced to a minimum, heating is kept 
well within reasonable limits even when the clutch is 
ran out of engagement for protracted periods. The 
discs do not warp owing to their curved surface and 
do not set up any thrust, the clutch being self-adjusting. 
It is claimed that the life of the discs is almost unlimited 
and that they are reliable under all kinds of operating 
conditions. The clutch takes up the load gradually 
and without shock, thus avoiding damage to gears or 
motors. 

The basic principles of construction are best seen in 
Fig. 1, though it should be noted that this view shows 
a double clutch for the two-speed gearbox of an oil- 
engined tractor, and not a single clutch such as is used 
for an ordinary shaft coupling. Referring to Fig. 1, 
there are 11 annular discs in each clutch, fitted in the 
usual manner. The input shaft has keyed to it a 
carrying five driving discs. These discs are 


the normal supply of steam could be obtained after a} threaded on the boss and are formed with internal 


period of 30 minutes. 

The author remarked that an installation consisting 
of two boilers fired with coke, each with a heating 
surface of 11,830 sq. it. (1,100 sq. m.), had given an 
efficiency of 87 per cent: when evaporating water at 
the rate of 110 tons an hour into steam at a pressure 
of 257 Ib. per square inch (17-5 atmospheres) and a 
temperature of 425 deg. C. On taking annual average 
values, the cost of wear and tear on the grinding mill 
was found to be 3-6 pfennigs per ton of fuel treated, 
and the power required for all purposes varied from 
5 kWh. to 10 kWh. per ton of coke, depending primarily 
on ‘the ash-content of the fuel. In instances where 
this type of furnace had been used for burning Ruhr 
coal, tests showed that the maintenance cost for the 
grinding mill was equivalent to 5-55 pfennigs per 
ton of material, but this figure reached a value of 
10 pfennigs per ton in some cases. The electrical 


projections entering grooves in the boss, the whole 
somewhat resembling a spline shaft drive. The groove 
in the boss is shown in the right-hand bottom half 
of Fig. 1. The driven dises, six in number, have 
projections on their external periphery which enter 
grooves in the hollow bosses on the necks of which 
are mounted the gear pinions. This arrangement is 
seen in the upper part of the illustration. The group 


behind, screwed on the driving boss, the compression 
being given by bell crank levers actuated by a sliding 
collar. The same elements are to be seen in Fig. 2, 
which shows a vertical form of clutch such as is used 
in drilling machines, &c. This example is selected as 
showing the manner in which the driven discs are held 
in the boss of the driven member, that is, the edge 
|of the cup-shaped boss is slotted and not grooved 
{to take the projections. This type of clutch, it is 





of discs is compressed against a nut, with a lock nut | 


failure to disengage and heating. 

Although the main features of the clutch do not 
vary, there are some differences in detail for different 
applications, for instance, in the method of locking the 
compression resisting nut which, it is clear, forms the 
adjustment for the sensitiveness of the clutch. In the 
hydraulically-operated and air-operated forms of 
clutch the fingers are dispensed with and a direct 
method of engagement is used. The clutch is made in 
different grades for different services, ranging from 
a light form, made to a high degree of precision, for 
aeroplane engines, &c., down to a heavy form, less 
accurately finished, for machines not usually well-cared 
for, ¢e.g., agricultural machinery. The range of standard 

izes is large, clutches being made for power trans 
missions of from 0-3 h.p. at 100 r.p.m. to 55 h.p. at 
the same speed. Larger clutches are made to suit 
particular jobs. A modification of the driving clutch 
which forms an effective safety clutch is also in use 
The main difference is that the discs are not compressed 
by fingers but are under permanent spring pressure, 
which can be adjusted so that the clutch will slip 
at a predetermined overload and will re-engage when 
normal conditions are restored. 








CATALOGUES. 


Asbestos, &c.—An interesting catalogue on the subject 
of asbestos has been prepared by Messrs. The Asbestos 
Manufactures Company, Limited, 47, Victoria-street, 
Westminster, London, 8.W.1. Various sections illustrate 
and describe packings and asbestos materials, applications 
of asbestos to electrical work, cinema and theatre equip- 
ment, asbestos clothing, belting, &c. 

Blast Furnace Plant.—Modern blast furnace plant and 
accessories which have been designed and constructed 
during the past few years by Messrs. Ashmore, Benson, 
Pease and Company, Limited, Parkfield Works, Stockton- 
on-Tees, form the theme of a brochure entitled “ History 
in the Progress of Iron Production.” This interesting 
production is further enhanced by the many illustrations 
of pictorial merit. 

Electric Torsionmeter.—The measurement of power 
transmitted by the shafts of reciprocating engines 
(especially Diesel engines where the torque varies con- 
siderably during each revolution), by means of the 
“Ford” electric torsionmeter, forms the subject of an 
interesting pamphlet sent to us by Messrs, Siemens 
Brothers and Company, Limited, Caxton House, West- 
minster, London, 8.W.1. Erection, operation, care and 
maintenance details are given. 

Metallic Packing.—A well-produced brochure by Messrs 
The United States Metallic Packing Company, Limited, 
Soho Works, Allerton-road, Bradford, Yorkshire, illu- 
strates and describes automatic self-adjusting metallic 
packing for the piston rods and valve spindles for engines 
of all types, pumps, &c. Other productions of this firm 
such as steam traps, spring-loaded ball bearing cocks, 
self-grinding steam wheel valves, portable electric drilling 
machines, are briefly noticed. 

Diesel-Oil Engines—Messrs. Morris, Henty and 
Gardners, Limited, Barton Hall Engine Works, Patri- 
croft, Manchester, have published an excellent catalogue 
concerning high-speed oil engines of their L 3 type, 
suitable for marine propulsion, marine and land gener 
ating sets, rail traction, and stationary work. Desig. 
construction and examples of application are fully 
described and illustrated, and tables of powers, speeds, 
and performance curves are given. 

Steels.—A great variety of carbon medium and high 
tensile alloy steels, case-hardening steels, nitriding teels, 
spring steels, non-expansible steel, high expansion "0D- 
magnetic steel, and magnet steel are dealt with in 
| well-arranged catalogue received from Messrs. Thos. 
| Firth and John Brown, Limited, Atlas and Norfolk 
| Works, Sheffield. The data include typical ana!yse®, 
| heat treatment and mechanical properties, standa 
| specifications, and so on. A similar production con — 
|}carbon and alloy tool and die steels, high-speed too 
steels, instructions regarding hardening, tempering, ¢t¢ 
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SEPT. 4, 1936.] 


THE HYDRO-ELECTRIC SCHEME 
OF THE GALLOWAY WATER 
POWER COMPANY. 


In the latter part of 1934 we gave a general 
description of the hydro-electric scheme of the 
Galloway Water Power Company, with full details 
of the generating stations at Glenlee and Tongland, 





ENGINEERING. 


civil-engineering work in connection with these | below St. John’s Town of Dalry. From this point, 
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stations and their correlated storage reservoirs has | the combined waters of the Ken and the Clattering- 


necessarily been extensive, but is now almost com- 
pleted. By the courtesy of the Galloway Water 
Power Company and the joint consulting engineers, 
Sir Alexander Gibb and Partners, Queen Anne’s 
Lodge, London, 8.W., and Messrs. Merz and Mc- 
Lellan, 32, Victoria-street, London, 8.W., we are 





and the associated civil-engineering works, which 
were then approaching completion.* Glenlee com- 


now able to give some account of the interesting 
features of these later developments. 
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menced supply on March 6, and Tongland on 
May 14, 1935, and during the remainder of that 
year the two stations generated 39,150,890 kWh 
and 43,843,410 kWh, respectively, the installed 
capacity of the plant being 24,000 kW and 33,000 kW 
in the two cases. As noted in our previous article, 
work had at that time also been started on three 
other stations at Kendoon, Carsfad and Earlstoun, 
the capacities of which were to be 21,000 kW, 
12,000 kW, and 12,000 kW, respectively. The 


__ 





* See ENGINEERING, vol. cxxxviii, page 267 et seg (1934). 





Before doing so it may be as well to recall the 
main features of the scheme as a whole, a map of 
which is given in Fig. 1. The catchment area is 
400 square miles, the altitude varying from 2,764 ft. 
to sea level, and the average rainfall varying with 
the locality from 80 in. to 40 in. per annum. The 
first part of the scheme included a power station at 
Glenlee, which is supplied from a reservoir at 
Clatteringshaws with a capacity of 1,250,000,000 
cub. ft., through a 34-mile tunnel and pipe line. 
After passing through the turbines, this water is 
discharged into the River Ken, a short distance 








shaws’ reservoir flow into Loch Ken, which was 
converted into a regulating reservoir by the con- 
struction of a barrage at Glenlochar, and thence 
into the River Dee. Seven miles below Glenlochar, 
a dam was erected across the mouth of a gorge to 
form another reservoir, and from this point water 
is supplied to Tongland station through a short 
tunnel and pipe line. It is finally discharged into 
the river a short distance above tidal level. 

The second part of the scheme, which, as we have 
said, is now approaching completion, includes the 
erection of a dam across the northern end of Loch 
Doon, thus raising the level of this sheet of water 
by 27 ft. and converting it into a reservoir with 
a capacity of 2,900,000,000 cub. ft. It will be fed, 
in addition to the streams which already run into 
it, by the head waters of the Deugh and by Bow 
Burn, as indicated on the map in Fig. 1. To 
enable this to be done, Bow Burn has been dammed 
and led to the Deugh, while a tunnel has been built 
from the Deugh to Drumjohn, where the stream 
known as Carsphairn Lane is crossed. At this point 
a syphon pipe has been constructed, from which 
a tunnel leads to Loch Doon. At the foot of the 
syphon there is an outlet to Carsphairn Lane, with 
valve control, so that the impounded water can be 
directed to the lower stretches of the Water of 
Deugh. It will thus be possible for water from 
the Deugh and Bow Burn, as well as from its own 
catchment area, to be stored in Loch Doon during 
the wet season and utilised during dry periods, 
when the streams are low, to maintain the neces- 
sary flow down Carsphairn Lane. 

At points three miles and four miles, respectively, 
below the village of Carsphairn, dams have been 
formed across the Waters of Deugh and Ken, so as 
to provide a single reservoir with a daily storage 
capacity of 40,000,000 cub. ft. The water from 
this reservoir will be taken through an open channel, 
at one end of which it will be joined by the Black- 
water Burn and then delivered to Kendoon power 
station through a closed pressure aqueduct. This 
station is served by a catchment area of 152 sq. 
miles, and contains 21,000 kW of plant, which 
will operate under an average head of 150 ft. 
A mile and a half below Kendoon the Ken has 
again been dammed to provide a reservoir for the 
station at Carsfad, which is supplied through a 
short canal and pipe line. This station will have 
a capacity of 12,000 kW, and will operate under 
an average head of 64 ft. Two miles lower down 
the river there is a dam above Allangibbon Bridge, 
which impounds water for the station at Earlstoun, 
the water running thence into the River Ken 
through a short tail race. This water is finally 
utilised in the station at Tongland in the way 
described in our previous article. The capacity 
and head of the Earlstoun station are practically 
identical with those at Carsfad. It will be seen 
that, like the first, the second portion of the scheme 
provides for a large seasonal storage reservoir, 
combined with three smaller working reservoirs. 
Full use is therefore made of the available 
water. 

Coming first to the works on Loch Doon, this 
sheet of water has been maintained for many 
years as a storage reservoir for regulating the 
supply to a number of mills on the River Doon, 
its available depth being 16 ft. Its level has now 
been raised by constructing a dam across its outlet. 
This dam, a plan and sections of which are given 
in Figs. 5 to 14, and a general view looking west in 
Fig. 2, is constructed on the site of a roadway 
bridge, a short distance below the two fifty-year 
old sluices which controlled the discharge of water 
to the river. A 16-in. cast-iron pipe and a steel 
water pipe of the same diameter, through which 
a supply was given from Loch Finlas and Loch 
Recawr, higher up the watershed to the Burgh 
of Ayr, also crossed the river at the same spot. 
The first stage in the construction was to build 
a trestle bridge slightly upstream of the dam site 
to keep the road open during the construction 
of the dam. Owing to the raising of the level of 
the loch, a short road diversion was also necessary 
on the western approach to the dam, as shown in 
the key plan, and several miles of road diversion 





242 


also became necessary at various other places along 
its western shore. 

The dam shown in plan in Fig. 5 is of mass 
concrete, 990 ft. long, and has a maximum height of 
53 ft. above the downstream level. It is serpent 
shaped in plan, the southern portion being 270 ft 
long and having a radius of 350 ft. to the water face 
This is followed by a straight portion, 130 ft. long, 
which runs into a central section with a reverse curve 
270 ft. long and a radius of 705 ft. Beyond this is 
a straight spillway section, 135 ft. long, which is 
succeeded by a curved section at the north end, 
with a length of 175 ft. and a radius of 350 ft. The 
upstream face is vertical, while the non-spillway 
section has a batter of 0-75 to 1 on the downstream 
side. The crest of the dam is at 713 O.D., and 
carries a 16-ft. roadway which, as will be seen, is 
built on reinforced concrete arches, and is protected 
by concrete parapet walls. The crest of the spill 
way sections in the centre of the dam is at + 705 
O.D. This crest is laid on a curve, to provide an 
easy run-off, the flood level being 3 ft. higher 
This spillway has five openings (see Figs. 11 and 12), 
and the water running through these is collected 
into a single channel, which leads to a fall with 
a concrete dispersing basin at the bottom, as 
shown in Fig. 11, and thence over a weir into the 
river bed. The energy in the water is thus dissi- 
pated and erosion of the bed prevented. As the 
spillway length is rather short for the amount of 
water that may have to be dealt with, three emer 
gency syphon spillways have also been provided in 
the position indicated in Figs. 5, 13 and 14. 

These spillways, which are shown in course of 
construction in Figs. 3 and 4, only come into 
action during the higher floods. As indicated in 
Fig. 13, they consist of three inlets, 5 ft. 6 in. high 
and 15 ft. wide. The centre inlet has its lower lip 
at 699-33 O.D.. while those of the outside inlets 
are 4 in. above and below this level, respectively. 
The invert at the crest of the syphon is at 706-83 
O.D., the passage jat this point being 3 ft. high 
and 12 ft. wide. From the crest, the falling limb of 
the syphon is formed first as a section contracting 
in width and area down to 705-25 O.D., where it 
becomes 6 ft. square with splayed corners. It 
comtinues with this section first on a gradient of 
1 in 3°5, which is followed by a short length at 
1 in 3, to the lowest point, where the invert is at 
666 O.D. From this point the concrete pipe is 
turned upwards through a short length of transition, 
the downstream portion of which is circular, lined 
with steel, and furnished at the outlet with a screw- 
vane jet dispenser. The turn-up at the bottom is 
arranged to form a water seal and prevent access of 
air during priming. It also facilitates dispersion. 
These dispersers, which were manufactured by 
Messrs. Glenfield and Kennedy, Limited, Kil- 
marnock, are 5 ft. 6 in. in diameter at the outlet 

As, according to the Galloway Water Power Act, 
1929, compensation water of not less than 45,000,000 
gallons per day has to be provided down the River 
Doon, an opening has been left in the dam at 
661 O.D., as indicated in Fig. 10. The downstream 
end of this opening is closed by a 6-ft. by 4-ft. 6-in. 
cast-steel hand-operated regulating gate, while 
the upstream end is provided with a cast-iron 
emergency gate, which runs in cast-iron guides 
and is suspended by wire ropes from the top of 
the dam. This gate is lowered on a brake, to 
prevent over-running. As will be seen, the sam 
gate can also be used to close a higher opening 
through the dam. the downstream end of which is 
provided with a 2-ft. 6-in. disperser needle valve 
his valve is provided for discharging compensation 
water when the main regulating valve requires 
attention. The two outlet valves are operated by 
hand from a gate house near the foot of the dam, 
as shown in Fig. 10. The emergency gate is 
operated by a hand winch housed within a buttress 
pier on the downstream side of the dam. All gates 
and valves were supplied by Messrs. Glenfield and 
Kennedy, Limited, Kilmarnock. The dam also 
incorporates a circular concrete tower containing 
a spiral fish ladder, indicated in the plan, Fig. 5. 

As regards construction, the foundations of the | 
dam were carried down by the contractors into 
the solid rock, a single row of holes, 5 ft. to 10 ft. | 
apart, being drilled by percussion drills along the cut- 
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off to a maximum depth of over 30 ft., with addi-| had reached a level sufficient to give considerable 
tional holes at other places where necessary. Pipes | head against the uplift due to the grouting pressure. 
were inserted in these holes, and when the concrete | grout was forced in, so that the whole line of th 
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dam between the extreme abutments was built on 
cemented rock. The rock was Greywacke, which 
was exposed at the surface in the river bed, and 
also at intervals on each flank. The superstructure 
was constructed in separate sections of a maximum 
length of 50 ft., within timber and steel shuttering, 
the bulk of the concrete being of 1 : 3: 5 mix, with 
4 2-ft. thickness of rich 1 : 14 : 2} mixture to form 
4 watertight skin on the upstream side. 

The aggregate consisted of crushed washed 
gravel, which was drawn from a neighbouring pit, 
mixing being carried out in a central mixing plant 
stalled near the north end of the dam. From 
this plant the concrete was conveyed in skips and 
deposited in position by derricks. As shown in 
Pigs. 8 and 9, temporary openings, 2 ft. to 5 ft. 
long, were left between the blocks. These were filled 
i when the concrete forming the main structure 

set and cooled. As shown in the same 
illustrations, the dam was built over the original 
run-off tunnel, which has now been plugged with 
concrete. Work on the dam was begun in 1935 


and finished in July, 1936, the contractors being 
St Robert McAlpine and Son, Limited, 50, Pall 
Mall, London, S.W.1. 


As already mentioned, it 
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will enable the level of the loch to be raised by 
27 ft. above the former storage level, giving a top 
water level of 705 O.D. and a storage capacity of 
about 2,900,000,000 cub. ft. with 40-ft. depth of 
draw down. This raising of the level will submerge 
four lengths of roadway on the western side of the 
loch, and has necessitated appropriate diversions. 
It has also necessitated the construction of a 
dam across the small stream known as the Muck 
Burn on the eastern side of the loch, in order to 
prevent water from the reservoir flowing across the 
watershed to Carsphairn Lane. This dam, which 
is about 550 ft. long, is of the concrete core-wall 
and embankment type. The core wall is founded 
on rock for the greater part of the length, and 
tailed into clayey moraine at each end. The peat 
under the site of the embankment was entirely 
removed, the maximum depth of peat being about 
15 ft. The embankment on the loch side of the 
dam is formed of broken rock from the tunnels, 
and on the land side of clayey moraine, which was 
excavated nearby. The water of the Muck Burn 
itself has been maintained as a supply to the system 
by picking it up at a point above the upstream side 
of the dam, and diverting it by a short concrete- 
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lined aqueduct past the dam and into the reservoir. 
This dam was constructed by Messrs. Charles 
Brand and Son, Limited, 25, Charles Street, London, 
S.W.1. 

(To be continued.) 








THE BLOWING DOWN OF 
LOCOMOTIVE BOILERS IN SERVICE. 


Any routine items which keep a valuable machine 
like the steam locomotive out of service are in 
these days anathema to the management concerned, 
and the essential need for periodically washing out 
its boiler is not the least of these. The permissible 
interval between washouts is, of course, dependent 
on the quality of the feed water available, and 
something has been done to increase this interval 
by adopting methods of water treatment, both 
outside and inside the boiler, as well as to shorten 
the washing-out operation itself by using hot 
water instead of cold. Considerable time, however, 
is still occupied in the process, and Herr Hans 
Richter, Chief Engineer, Hamburg, in the May 
Bulletin of the International Railway Congress 








Association, discusses the matter, with particular 
reference to the German Railways. 

Herr Richter recognises that the increasing de- 
mand on the locomotive, due to increasing train 
speeds, which is particularly marked on the Continent, 
means an increase in the production of mud and 
scale in the boiler, which, he calculates, may necessi- 
tate on the German Railways as many as a million 
boiler-washing operations every year, with a 
corresponding heavy direct cost, apart from loss of 
earning power. He considers that to meet this 
difficulty by installing water-softening arrangements 
is not enough. It is true that softening plants 
remove the greater part of the scale-forming matter 
from the feed water, but a certain amount of soluble 
salts still remains and is added to by salts resulting 
from the chemical treatment carried out in the 
plants. These salts cannot be removed by filtering, 
and so are fed into the boiler, where they become 
more and more concentrated and cause serious 
foaming and priming, with resulting damage to the 
reciprocating parts, apart from that to the firebox 
stays and tubes by the insulating effects of the 
mud and scale. The addition of softening materials 
inside the boiler reduces the formation of scale, 
but increases the deposit of mud and soda solutions, 
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| 
and if these are not removed, the harm done by | 
them will counteract the advantages derived from | 
the reduction of scale. 

Herr Richter contends that good locomotive 
service and full benefit from chemical softening 
are only obtainable if the deposits are removed from 
the boiler during operation, and he cites the Illinois 
Central Railway, on which great savings and 
advantages have been obtained by removing the 
sludge, salts, &c., while running, that is, by the 
frequent use of blow-down cocks. Owing to its 
specific gravity, the mud deposited in the boiler 
collects in the water legs, and if left there speedily 
settles, through vibration and chemical action, into a 
viscous mass, but if a blow-down cock is operated 
every 30 minutes to 60 minutes, for two or 
three seconds only at each opening, the harmful 
matter can be ejected without loss of water or fall 
in pressure. As a result of three years’ trial of 
this method, the Illinois Central reports that the 
number of washing-out operations fell from 87,409 
in 1930 to 15,889 in 1933, with at the same time a 
great improvement in boiler condition, both as 
regards scale formation and priming. The lengthen- 
ing of the periods between washouts is also advan- 
taygeous, on account of the harm done to the boiler | 
by the inevitable rapid changes of temperature 
caused therein. No information is given as to the 
number of locomotives in service, but the saving, 
which has been calculated at about 145,000/. per 
annum, certainly deserves serious consideration. | 

It is, however, vital to the success of this method 
of working that a suitable type of blow-down cock 
or valve should be adopted. It will be obvious 
that the discharge, being in fact an abrasive sludge 
eften mixed with hard scale, is of a kind to do} 
serious damage to any ordinary type of valve, 
and Herr Richter specifies the fundamental require- 
ments for designing a valve which will stand up to | 
this service follows: Firstly, it must | 
be capable of being readily opened to the full | 
extent for periods of two seconds or three seconds | 
at short intervals. For this reason, lever, not screw, | 
action must be used, controlled from the footplate, | 
possibly by steam or compressed air, though with 
the disappearance of the Westinghouse brake the | 
latter will hardly be available in this country. 
Secondly, sliding surfaces, between which grit | 
would jam and set up grooving, must be eliminated, | 
and a cone-seated valve, which cannot turn on its | 
seat, is recommended. Thirdly, the valve surfaces | 
must be both rustless and extremely hard, to| 
resist the chemical and electrolytic action liable | 
to be set up, a minimum hardness of 600 to 800 | 
Brinell being necessary, with great toughness and | 
wear-resisting properties. For this purpose, RV3 | 
steel (20 per cent. chromium and specially heat 
treated) is recommended. Fourthly, the valve must 
be pressed on to its seat with at least 10 times the 
load due to the boiler pressure, to ensure that any 
foreign matter will be pulverised and forced out 
of the seating. There must also be a screw-down 
spindle in reserve for closing the valve in the event 
of any failure of the operating gear, and, in the 
case of locomotives for specially important work, 
Herr Richter recommends a separate screw-down 
valve in addition, so that if any obstruction, such 
as a rivet head, should become jammed in the blow- 
down valve seat, that valve can be cut out entirely. 
This fitting must be designed so that it will work 
readily after long disuse. Lastly, the discharge 
from the valve must be delivered through a suitable 
pipe with a self-cleaning nozzle, and its velocity 
must be checked to prevent it from disturbing the 
ballast or causing injury to anyone standing or work- 
ing nearby. Given a valve carefully designed to 
meet all these points, Herr Richter has no doubt that 
the practice of blowing down in service can be 
adopted with satisfactory results. 
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ALUMINIUM IN INDUsTRY.-Two pamphlets, one | 
dealing with aluminium sheet, strip and circles, and the 
other with aluminium sections, have recently been issued 
by Messrs. The British Aluminium Company, Limited, | 
Adelaide House, King William-street, London, E.C.4. 
The weights per square foot of sheet and strip and the | 
sizes and weights of circles are given, as also are drawings | 
and dimensions of aluminium matting and of the large | 
number of sections available. These and other publica- 
tions dealing with aluminium rod, rivets, tubes and pipes, 
ingets and billets, foil, wood screws, wire, &c., crcaid | 
prove of great assistance to al! users of aluminium. 
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DIESEL-RAILCAR TRANSMISSION 
SYSTEMS. 


By G. R. Hiaes, B.Sc., A.M.LE.E. 
(Concluded from page 195.) 


Tue efficiencies previously discussed have been 
used to determine the characteristics of similar rail- 
cars driven by each of the three types of transmission. 
A very popular type of car has been considered : 
it is a four-axle double-bogie vehicle with semi- 
streamlined body about 60 ft. in length, comfort- 
ably seating from 50 passengers to 60 passengers, 
and with a maximum speed of from 70 m.p.h. to 
80 m.p.h. In modern light-weight construction, 
without approaching the doubtful extremes of 
ultra light-weight methods, this car could be made 
to scale about 33 tons with average passenger load, 
and one motive bogie with a Diesel engine providing 
260 h.p. for traction purposes and driving through 
mechanical or hydraulic transmission. With elec- 
trical transmission, however, the corresponding 
figure would be raised to about 38 tons by the greater 
weight of the electrical equipment and stronger 
structure to carry it. It is of interest to note that 
this large proportienal increase in weight, viz., 15 
per cent., is a consequence of the cutting of tare 
weights which has been so successfully applied to 
vehicles of this class within the last few years. 
With the heavier construction previously in vogue, 
the proportional increase would have been less 
marked, and its prejudicial reaction on relative 
performance less serious. 

Fig. 5, on the opposite page, shows the charac- 
teristics in the form of tractive effort-speed curves 
for each form of transmission, and also the tractive- 
resistance curve on level track, to which can be 


jadded for gradients the appropriate increments 


for the 33-ton or 38-ton cars. The tractive-effort 
curves are comparable if it is borne in mind that 
the mass to be accelerated and weight to be pro- 
pelled up the gradients are 15 per cent. greater in 
the case of the electrical transmission than in the 
other cases. 

The upper curve is the hyperbola for 260 h.p. 
input to the transmission, and represents the per- 
formance of the ideal transmission operating at 
100 per cent. efficiency throughout the speed range 
and utilising the whole of the available engine out- 
put throughout the speed range. 

All three systems fall short of the ideal on one or 
both of the above counts. The mechanical drive 
efficiency is not very far short of the maximum 
possible, but, on the other hand, it is only at one 
speed in each gear ratio that the engine attains its 
maximum speed and thus delivers its full output. 

The electrical and hydraulic systems permit the 
engine to run at its full speed and full output 
throughout the whole speed range in the case of 
the former and up to 66 per cent. of full car speed 
in the case of the latter, but both of these dissipate 
a comparatively large proportion of that output in 
heating the electrical machines and the working 
fluid, respectively. Above 66 per cent. of full car 
speed, the hydraulic system is in slightly worse 
case than the mechanical as far as engine output 
utilisation is concerned, as it has to work over 
a wider engine speed range in ** top gear.” 

An interesting feature clearly demonstrated on 
the tractive effort-speed characteristic of the 
mechanical drive and the “top gear” portion of 
the hydraulic is the beneficial effect of the slight 
rise in torque of most Diesel engines with falling 
speed, in keeping the tractive effort nearer to the 
ideal value. 

It will be seen from the characteristic curves 
that at starting, and for a few seconds thereafter, 
the electrical transmission gives a tractive effort 
greater than that given by mechanical and much 
greater than that given by hydraulic; at high 


| speeds the electrical transmission falls considerably 


below both mechanical and hydraulic, of which the 
former is the higher; and at the intermediate 
speeds the electrical practically coincides with the 
mean for the mechanical, while the hydraulic is 
consistently a little lower. 

These curves cannot, however, present the whole 
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interruptions in tractive effort where gears ar 
changed in the mechanical system. These factors 
are demonstrated in Fig. 6, showing the best 
acceleration curves obtainable on level track and 
up gradients of 1/100 and 1/75 for vehicles with 
the three types of drive, an engine output of 260 
h.p. being available in all cases for traction. | 
will be seen that, while the mechanical system gives 
the best overall performance in each case, it js 
unable at the lower speeds to equal the electrica| 
or surpass the hydraulic on account of the repeated 
set-backs of the gear changes, for each of which 
four changes, three seconds’ interruption of tractiy: 
effort has been allowed. Admittedly this period 
can be reduced in some gear-change systems, but it 
can never be very much less, since it must include 
the time required for the engine to decelerate from 
its top speed in the lower gear to its lowest speed 
in the next gear. 

In the case of the hydraulic drive, there is a 
certain temporary loss of performance at the point 
of changing over from converter to coupling opera. 
tion (or from first to second converter), due to the 
time taken to fill the new unit with the working 
fluid and to get it de-aerated, for until entirely fre 
from foam or emulsification, the device operates at 
a distinctly reduced efficiency. Allowance for this 
has been made by assuming a hiatus at the change. 
over point similar to a gear change in the mechanical 
case. 

From Fig. 6 it will be seen that when these 
considerations are taken into account the three 
speed-time acceleration curves for level track cross 
at about 48 m.p.h. and 80 seconds, for the conditions 
under consideration. As it happens, the corre- 
sponding speed-distance curves would also cross 
at practically the same speed, and at a distance of 
0-7 mile from the start. This can be approxi- 
mately checked by noting that the areas enclosed 
under each of the speed-time curves up to 48 m.p.h. 
are practically the same. The significance is, of 
course, that with any of the three transmissions the 
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railcar would accelerate from standstill to 48 m.p.b. 
(about two-thirds of the maximum speed) in the 
same time of 80 seconds and in the same distance of 
0-7 mile. 

It is of importance, however, to note that the fuel 
consumed to produce this uniform performance is 
by no means the same for all three. Though the 
same engine is used in each case, it requires about 
1-6 lb. of oil when driving through a mechanical 
transmission, and 2-3 lIb., i.e., 44 per cent. more, 
if the electrical or hydraulic systems are used. Th 
effect of the extra weight of the electrical equipmen! 
is balanced by the lower average efficiency of the 
hydraulic, while the mechanical system escapes both 
disabilities. 

As the acceleration proceeds beyond this point, 
the mechanical consistently gains on the hydraulic 
and the electrical falls behind the hydraulic, both as 
regards dynamic performance and fuel economy. 

The curves for operation up gradients of 1/1) 
and 1/75 show even more marked discrepancy in 
the relative performances, though here the hydraulic 
proves less efficient and slower than the electric, 
due to its inability to change over from the les 
efficient torque converter to the hydraulic coupling 
while the electric suffers severely from its 15 per cent. 
weight handicap. 

Table I shows for each transmission system the 
balancing or maximum steady speeds produced 
by the full engine output on level track and up 
grades of 1/100 and 1/75, and also, for level tracks, 
the fastest emergency schedules (i.¢e., without an) 
reserve of make-up time) which could be run with 
station stops of 30 seconds and stations 4 and 7 


picture ; they do not, for instance, show how the | miles apart on the average, engine power 4 
relative performance is affected by the greater | braking deceleration being the same in each case. 


‘weight of the electrical drive, or by the inevitable | 


While the difference in schedule speeds is remark- 
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ably small, it has a very pronounced influence on 
fuel economy, since if all systems are run at’ the 
same schedule, viz., that of the slowest the two with 
the higher capabilities can reduce their fuel inputs 
below their respective consumptions for maximum 
vehicle performance. This is shown in Table II, 
which gives the traction fuel consumption in lb. 
per train mile for all three types of drive working 
on level track to the same commercial schedule, 
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applicable to what is probably the most popular 
class of railcar in use to-day. 
In view of these conclusions and of the fact that 
the mechanical transmission is also the cheapest in 
first cost, it may be asked why any other form is 
ever used. In the past there have been several 
reasons, but comparatively few of them are valid to- 
day, a circumstance which is reflected in the steady 
improvement in the relative position of that form 
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Fig.G. ACCELERATION CURVES FOR DIESEL RAILCARS. 
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for stations 4 and 7 miles average spacing, respec- 
tively, the schedule being chosen so as to allow 
even for the slowest system a reasonable margin of 
make-up time to meet emergency conditions. It 
shows also the fuel used per train mile for traction 
for all three drives operating on level track and 
up 1/100 and 1/75 grades at the respective balancing 
speeds of the slowest. 

The outcome of the foregoing investigations is to 
show uniformly better dynamic performances and 
very much lower fuel consumptions for the mech- 
anical transmission than for the electrical and 
hydranlic, while the relative merits of the two latter 
vary with the conditions of operation. Though 
these conclusions are here deduced from a particular 
set of circumstances, it should be recognised that 
they are in no way abnormal, and are strictly 
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even that duty the driver could be relieved by 
automatic operation should operating engineers 
demand such a degree of automatic control, 

A criticism which has been raised against mech- 
anical transmission is the fact of the temporary 
cessation of tractive effort at each gear change. 
Though certainly a serious difficulty in the case 
of locomotives hauling loose-coupled vehicles where 
the coupling slack gives rise to considerable oscilla- 
tion and magnified shocks, it is of little or no con- 
sequence where railcars are concerned, and even 
where one or two trailers are hauled. In Diesel- 
driven rail vehicles, the maximum accelerations 
attained are so moderate that their sudden cessation 
or resumption cannot cause discomfort comparable 
with that in the case of omnibuses where schedule 
conditions and the high adhesion of rubber tyres 
result in the employment of very much higher 
accelerations. It is largely this feature which has 
resulted in the adoption of hydraulic transmission 
by many omnibus operators. The objection to the 




















Taste II. 
Fuel | 
Consumption. Mechanical. Electrical. Hydraulic. 
| | | | 
| Lb. | Lb. Lb. 
|} per | Per | per Per per Per 
| Mile. cent. | Mile. | cent. | Mile. | cent. 
4 miles between | | 
stations. Sche- | 
dule speed, 42 | | | 
mph... ~»| 1912 | 100; 1°43 128 | 1.53 137 
7 miles between | | | 
stations. Sche- | | 
dule speed, 49-5 | 
m.p.h. .. .| 1°04 | 100 | 1°36 131 1°34 128 
Level, 72 m.p.h. ..| 1°19 | 100 | 1°48 124 | 1°21 102 
Up 1/100, 48-5 | 
m.p.h. .. ..| 1:53 | 100 | 1-99 130 | 2-20 144 
Up 1/75, 46 m.p.h. | 1-72 100 2-28 133 | 2-32 135 


friction clutch is similar to that just discussed. It 
is often so real in the case of locomotives that much 
heavier loads can be handled by the substitution of 
a hydraulic coupling for the friction clutch. In 
the case of the best modern railcar friction clutches, 
however, the take-up is so perfectly smooth and the 
control so automatic, that from neither point of 
view could any improvement result from the substi- 
tution of a hydraulic coupling. 

Flexibility of layout is an aspect in which the 
electric drive undoubtedly has advantage over both 
mechanical and hydraulic transmission. This ad- 
vantage is of little consequence in conventional two- 
axle and four-axle railcars, or even in twin-car and 
triple-car train sets of moderate power-to-weight 
ratio, but it is a consideration of some importance 
to the designer of articulated train sets of three 
or more cars, especially if high accelerations or high 
operating speeds necessitate a large power-to-weight 
ratio. It is often in such cases, however, a choice 
of electric versus hydraulic drives, rather than 
electric versus mechanical drives, for the maximum 
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of drive for railcars. Perhaps the primary reason 
was the fact, which has already been stated, that in 
the evolution of the railcar in ever larger units the 
engine development naturally always outstripped 
gearbox development, so that for the larger units 
electrical transmission had to be chosen. This 
feature is much less marked to-day, when we have 
at least one example of a gearbox of 500 h.p., and 
comparatively few railcar engines beyond that 
capacity. The necessity for some measure of 
dexterity in the manipulation of the changes in 
a gearbox drive is another reason which has now 
lost its validity by reason of improved methods of 
control of both epicyclic boxes and the more usual 
constant-mesh type with internal clutches of some 
kind or other, whereby the driver need do no more 
than move a lever at predetermined speeds, From 








engine outputs in such trains are, at present at 
least, just about or beyond the maximum gear- 
box developments. That the consideration is by 
no means a decisive one is evident from the layouts 
of the electrical and hydraulic transmissions in the 
German triple-car high-speed trains of 1,200 h.p. 
which are expected to take up their service duties 
shortly. 

The question of multiple-unit control is another 
point argued in favour of electric drive at the 
expense of the other forms, but it has no justification 
since the introduction and perfection of electric and 
electro-pneumatic remote control applied to either 
mechanical or hydraulic transmissions. 

The cushioning of the torsional shocks on the 
engine resulting from track conditions has been 
instanced as a point in favour of the electric and 
hydraulic drives, but the solution of early difficulties 
in engines and the results of many years’ running 
experience both go to show that the lack of this 
flexibility in mechanical drives is in no way objection- 
able. On the other hand, engine builders claim 
that the maintained high torque output at maxi- 
mum speed throughout the acceleration period, 
which is a feature of both electrical and hydraulic 
systems, is more exacting on the engine than the 
continual speed variation through the various 
gears, and there is evidence that higher wear and tear 
is experienced with engines operating through the 
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electric and hydraulic drives on account of their 
higher rotational speed average and correspondingly 
higher horse-power output for the same schedule 
service. There is nothing surprising in this, for 
the wear occurring in the various engine parts is 
a function either of engine speed and torque, or of 
speed and torque together with combustion tem 
perature conditions. 
is, in turn, a function of the rate of consumption 
of fuel, so that the amount of fuel used in per 
forming any service is an approximate criterion of 
the wear to be expected in the engine. 

Strictly comparable relative maintenance costs of 
the three forms of transmission are not readily 
obtainable, but though little or no data are yet 
available on the hydraulic system, we know that 
in the case of the other two drives the costs are 
very low and amount to such a modest proportion 
of engine maintenance costs that, whichever of the 
two may be the higher, it will not to any 
uppreciable disadvantage in the total costs for the 


show 


w“ hole vehicle. 

Similarly, in regard to operation reliability, very 
little information has been made public with regard 
to the hydraulic system, but the relative merits of 

there no 
influence the 


1s 


the other two appear to be equal ; 
consensus of records or to 
choice of one or the other. 

The considerations which have been discussed in 
the foregoing, and many others which space limita 
tions exclude from the present argument, explain 
the very marked preference for the mechanical 
form of transmission for all but the high-powered 
railcars and permanently-coupled multiple-car train 
That this preference is as strong to-day as it 
a census of Diesel 


opinion 


sets. 
has ever been is manifested in 
railcars and trains actually under construction on 
the Continent no more than year ago; the 
maximum size of mechanical transmission building 
then was 330 h.p., and of a total of about 370 rail- 
cars, with power units up to that limit, 82 per cent 

were being equipped with mechanical, 15 per cent. 
with electrical, and 3 per cent. with hydraulic 
drives. In outputs above that limit the drives were 
electrical and hydraulic in the proportions of 95 per 
cent, to 5 per cent. 

From this study of railcar-transmission systems, 
two general conclusions are to be drawn: Firstly, in 
the case of power units of capacities greater than 
are yet being transmitted mechanically, the hydrau- 
lic system, in spite of its relatively inflexible layout, 
may prove a serious rival to the heavier and bulkier 
electrical drive, though the absence of operating 
experience must, for some time at least, restrict its 
use to more or less experimental applications. 
Secondly, for power units of capacities below that | 
limit—and incidentally these meet the requirements 
of the vast majority of railears—only a very weak 
case can be made for either electrical or hydraulic | 
drives in face of the inherent advantages of the 
mechanical transmission system for railcar service. | 


a 








COKE-OVEN PLANT AT 
WORKINGTON 

DuRINe recent years it has been the policy of iron | 
and steel firms in this country to reorganise and 
modernise their works in order to be in a position to 
meet the more and more exacting demands of the 
engineering industry at home, and to be better able 
to satisfy the increasingly difficult requirements of 
the export market. In numerous cases entire blocks 
of shops have been unhesitatingly demolished, the 
sites cleared, and new buildings, equipped with the 
most modern plant, erected in their places. In other 
instances drastic alterations have been made to existing 
plant, obsolete machinery has been removed and new 
equipment installed in its stead. Extensive plant 
reorganisation of this kind, entailing considerable 
capital expenditure, has latterly been undertaken at 
Workington, Cumberland, by the Workington Iron | 
and Steel Company branch of Messrs. The United Steel | 
Companies, Limited, in order to lower costs of manu- | 
facture. The Derwent blast-furnace installation of the | 
Company has been mechanised and a modern acid- | 
Bessemer steel plant erected in place of the old plant | 
which was in continuous operation from 1872 until | 
1935, Furthermore, in pursuance of their policy of | 
reorganisation, the company decided some time ago | 
to install a modern by-product coking plant, which | 
has just been completed and has now commenced | 
operations 
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COKE-OVEN PLANT AT WORKINGTON. 
AFTER REVERSAL 
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Fig. 8. CoaL-BLENDING BUNKER 


The installation, which we were given the oppor- 
tunity of inspecting recently, comprises a battery of 
53 Woodall-Duckham Becker regenerative combination 
ovens, complete with by-product recovery plant and 
benzole refining and rectification installation for the 
production of motor fuel, toluol and naphtha. The 
whole plant, together with the coal-handling, blending, 
and crushing installation, and the coke-screening and 
handling equipment, was designed and erected by 
Messrs. The Woodall-Duckham Vertical Retort and 
Oven Construction Company (1920), Limited, Ebury 
and Allington Houses, 136-150 Victoria-street, London, 
S.W.1. A general plan of the new plant is shown 
in Fig. 2, on Plate XV, while Fig. 1, above it, is 
a cross-sectional view of the installation, showing the 
oven battery with the coke-pusher machine on one side 
and the combined coke guide and door machine on the 
other, the sulphate house on the left, and the coal and 
coke-handling plants on the right. As will be clear 
from Fig. 2, on Plate XV, and, also from Figs. 3, 4 and 
5, the 53 coke ovens are arranged in a single battery 
with the ovens coal bunker at one end. Each oven has 
a length, between the doors, of 40 ft. 8 in., a height of 
13 ft., an average width of 16 in., and a holding capacity 
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OUTLETS AND REVOLVING TABLES. 


of 651 cub. ft. 
5,000 tons of blast-furnace coke a week when 
bonising coal having a moisture content of 12 per cent 
The ovens, from the pads upwards, are constructed 
entirely of high-quality silica bricks, excepting only 
the chequer-work filling in the regenerators and the 
end walls adjacent to the pinion walls. The oven jambs, 
regenerator facings and oven tops are insulated, the 
latter being furnished with a finish of paving bricks 
The pinion walls at both ends of the battery are 0! 
concrete and are provided with substantial wing walls. 
Waste-gas flues, constructed of concrete and lined with 
firebrick, are built along each side of the battery and 
connect into a single flue leading to the stack. The 
latter, which is placed at the ovens-bunker end of the 
battery, on the coke side, is 250 ft. in height and is 
large enough to deal with the gases if the batter) 
should ultimately be extended to 64 ovens. The stack 
is lined with firebricks up to a height of 70 ft. above 
the yard level. 

The heating system of the W.-D. Becker oven 
indicated diagrammatically in Fig. 7, above, and 
consists of a series of vertical flues arranged on both 


The battery is capable of producing 


car 





sides of each oven and of two regenerators built under 
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each series of vertical flues. When employing coke- 
oven gas as the heating medium, as is the case in the 
present plant, both regenerators are used for preheating 
the air for combustion. The fuel gas is delivered 
through a horizontal conduit formed in the brickwork, 
between the top of the regenerators and the bottom of 
the vertical flues. From these conduits the gas passes, 
by means of a calibrated nozzle and vertical duct, into 
the bottom of each vertical flue, where it mixes with 
the preheated air. This arrangement, it is stated, 
ensures that the combustion zone is evenly distributed 
throughout the height of the vertical flues. The 
products of combustion are collected from the top of 
each group of four vertical flues and are carried over 
the top of the oven by means of the crossover flues, 
Seen in Fig. 7; there are eight of these for each 
alternate oven. The products of combustion are then 
distributed into an equivalent number of vertical 
flues on the other side of the oven, exactly opposite 
the flues up which they have just travelled. After 








passing down these flues, the gases enter the regenerators 
immediately below, give up heat to the chequer-work, 


AND CARBON DISULPHIDE AND BENZOLE STILLS. 
and finally pass on to the waste-gas flues and out to 
the stack. Upon reversal, which is automatically 
controlled, the incoming air travels up those regenera- 
tors through which the products of combustion had 
previously passed, and meeting the coke-oven gas, 
combustion takes place as before. This arrangement 
of heating, it is pointed out, ensures that the travel of 
gases throughout the system is short and unidirectional, 
and it is claimed that there is a low pressure differential, 
absence of leakage, and the velocity of the gases 
in low and uniform. Another point is that more gas 
is supplied to the wider end of the oven than to the 
narrower in order to carbonise the varying width of 
the coal charge in the shortest possible time. The 
reversing valves are designed in such a way that 
merely by providing blast-furnace gas mains, any or 
all of the ovens can be heated by means of this gas. 
When such is the case, however, it will be necessary 
to preheat both the gas and the air, the air travelling 
up one of the two regenerators, situated under each 
vertical flue, and the gas up the other. 

The control room of the coke-oven battery, a general 
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view of which is given in Fig. 11, on page 254, is 
situated at the ovens-bunker end of the plant, its 
position being indicated at d in Fig. 2, Plate XV. The 
reversing machine, which is provided with totally- 
enclosed gearing running in oil, is normally operated by 
an electric motor, but steam-operated stand-by plant is 
installed in case of a failure of the current supply. The 
movements of the reversing machine are controlled by 
an electric clock, which can be set to operate the 
machine at various time intervals. An emergency 
push-button control, however, is provided, and, should 
the clock fail to operate the reversing machine at the 
predetermined time, an automatic time switch sounds 
an alarm. Other equipment in this room includes an 
Askania regulator for the automatic control of the 
stack draught. 

Before proceeding with the description of the gas- 
collecting system and by-product recovery plant, 
we may deal with the coal-blending, crushing and 
handling equipment, and with the coke-screening and 
handling plants. The coal is received in railway 
wagons which are marshalled on the gravity-operated 
sidings of the plant and pass forward to the electrically- 
operated wagon tippler (a, Figs. 1 and 2) where they 
are discharged into a 50-ton reinforced-concrete 
receiving hopper. From this hopper the coal is de- 
livered by the system of belt conveyors shown in Fig. 2 
into the reinforced-concrete six-compartment blending 
bunker, of 1,500 tons total capacity, seen in the centre 
of the photograph reproduced in Fig. 6 on Plate XV. 
At the point at which the coal is transferred from one 
belt to the other it passes over a magnetic pulley, 
which effectively removes any tramp iron. On reach- 
ing the top of the blending bunker the coal is received 
by a shuttle belt conveyor which discharges it into the 
required compartment. The outlets from the six 
bunker compartments discharge on to revolving feed- 
measuring tables, as is seen in Fig. 8 on the opposite 
page. The six revolving tables are driven from a 
common shaft by means of an electric motor and 
totally-enclosed worm-reduction gear, each table being 
independently controlled by a clutch. The tables 
regulate the rate of discharge on to the 32-in. belt 
conveyor, also seen in Fig. 8, which delivers the 
blended coal into a Pennsylvania hammer-mill crusher. 

Two of these crushers are provided and they are 
housed in the crusher building seen at }, Figs. 1 and 2, 
and also on the right in Fig. 6; one of the crushers 
acts as a stand-by. Each machine is directly-driven, 
through a flexible coupling, by an electric motor and is 
capable of reducing the coal to such a size that 80 per 
cent. passes through a }-in. mesh. From the crusher 
house the coal is delivered by a system of belt con- 
veyors to the top of the coke-ovens bunker, shown at ¢ 
in Figs. 1 and 2. This is constructed of reinforced 
concrete and has a capacity of 2,000 tons of wet crushed 
coal. It is divided into two compartments to separate 
different blends of coal and is built in five bays, each 
being 42 ft. long by 12 ft. wide, internally. One 
bay is isolated for testing purposes. Four hoppers are 
provided per bay, as shown in Fig. 1, and each of the 
20 hoppers is furnished with a discharge gate which is 
operated by hand from a platform below the bunker. 
An electrically-propelled coal-charging car, shown in 
Fig. 4, on Plate XV, and at e, Figs. 1 and 2, which 
has a total capacity of approximately 15 tons, runs on 
rails along the top of the coke-oven battery. It is 
provided with four steel hoppers, each of which is 
fitted with clectrically-operated agitating gear and an 
adjustable measuring device. Each hopper is fur- 
nished with a cast-iron drop sleeve and with a steel 
sliding gate operated by a hand lever. The drop sleeves 
are worked by a lever interlocked with the traction 
motor, so that the car cannot proceed with the sleeves 
down. A weighbeam, fitted with a ticket-printing 
device to record the weights, is provided for weighing 
the coal in the car before charging. 

When the carbonisation of the coal charge within 
an oven is complete, the coke is discharged by the 
pusher machine, shown in Fig. 3, on Plate XV, and at 
fin Figs. | and 2. The pusher machine, as is usually 
the case, runs on rails and carries a ram built up of 
structural steel and having a cast-stcel head. It also 
carries a door extractor which works with a slewing 
action. The travel of the machine, the pusher ram, 
the leveller bar, and the door extractor are all operated 
by separate electric motors. The hot coke is received 
in a coke-quenching car running on a standard-gauge 
track, while an electrically-operated combined door- 
lifting machine and coke guide, which also travels 
along a track on the coke-side platform, is provided. 
A view of the coke-side of the battery, showing the 
coke-quenching car and its electric locomotive and in 
which the coke guide and door machine may also be 
discerned, is reproduced in Fig. 5, on Plate XV. The 
oven doors on both sides of the battery are of the self- 
sealing “ Stayclean’”’ type. 

The coke-quenching car, with its load of hot coke, 
is run into a quenching station, seen at g, Fig. 2 
where it is sprayed with water. The water subse- 
quently passes through settling tanks and is afterwards 
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re-circulated, sufficient make-up being added automati- 
cally to compensate for that which has evaporated. 
After quenching, the coke is discharged for final cooling 
on to an inclined wharf, 160 ft. in length, alongside the 
quenching-car track. When cool, the coke is fed, 
through hand-operated regulating gates, on to a 42-in. 
belt conveyor which takes it to the primary screening 
station, a reinforced-concrete structure shown at A in 
Figs. 1 and 2. Here it is screened into two portions, 
namely, the over l-in. size intended for the blast 
furnace, and the l-in. and smaller coke. The furnace 
coke is discharged on to a boom loader, which delivers 
it with a minimum of breakage into wagons. The 
wagons are subsequently weighed on a conveniently 
situated weighbeam before dispatch to the blast 
furnaces. The undersize l-in. and smaller coke is taken 
by belt conveyor to the secondary coke-screening 
station (i, Figs. 1 and 2). Here it is further screened 
into 1-in. to 4-in. smalls and }-in. to 0-in. coke breeze, 
both of which are delivered into storage bunkers. 
An electrically-operated wagon tippler, j, Figs. 1 and 2, 
similar to the coal-wagon tippler at a, and also fitted 
with a weighing machine, delivers purchased coke on 
to a special 24-ft. long wharf adjacent and opposite to 
the coke-cooling wharf. The previously-mentioned 
main coke belt is common to both these wharves. 

Returning now to the gas-collecting system at the 
oven battery. The crude gas leaves the ovens through 
ascension pipes, one for each oven, at the pusher side, 
as seen on the left in Fig. 4, and passes into a welded- 
steel gas-collecting main. Each ascension pipe is 
fitted with a spray for liquor flushing, and sprays are 
also provided in the main at alternate ovens. From the 
collecting main the gas and liquor pass througha 
cast-steel offtake into a suction main, supported on a 
steel bridge over the pusher track. The whole arrange- 
ment is clearly shown in Figs. 1 and 2, and also in Fig. 3. 
The suction main terminates at a downcomer before 
the primary coolers. The flushing liquor, which runs 
in a closed circuit, is returned at the downcomer to a 
36,000-gallon capacity liquor flushing and separating 
tank. Two liquor-flushing centrifugal pumps are 
provided, one electrically and the other steam-turbine 
driven ; one acts as a standby to the other. Special 
liquor strainers are placed after the pumps to prevent 
suspended matter from reaching the sprays. The 
primary coolers through which the coke-oven gas then 
passes, shown at & in Fig. 2, are of the vertical-tube 
water-cooled type. Three coolers are provided, two 
of which are normally in operation, the third acting as 
a stand-by. In these coolers, tar and ammoniacal 
liquor are condensed. The cooled gas is then passed 
by the exhausters, seen in Fig. 9 on page 247, and at 
lin Figs. 1 and 2, to a range of three Whessoe-Woodall- 
Duckham electro-detarrers. These, two of which are 
normally in operation, one being in reserve, are of the 
vertical-tube, suspended-wire electrode type. They are 
shown at m in Figs, 1 and 2, and also in Fig. 12, on 
page 254, and are arranged on the roof of a generator 
building in which are installed two generator sets for 
producing the high-tension current, by the discharge of 
which the tar “ fog” is precipitated in the detarrers. 
The drainage from the detarrers is led into the tar and 
liquor separating tank. 


Each of the two turbo-exhausters, above mentioned, | 


is capable of passing all the gas produced at the ovens 
and delivering it against a maximum pressure 
34 lb. per square inch when running at a speed of 
6,000 r.p.m. The normal working pressure is 2} lb. per 
square inch. As will have been gathered, one exhauster 
is usually in operation, the other being in reserve. Each 
is direct-coupled to a steam turbine operating with 
steam at 150 Ib. per square inch and exhausting against 
a back pressure of 15 Ib. per square inch. This low 
pressure steam is subsequently employed in the distilla- 
tion of ammoniacal liquor and wash oil. From the 
detarrers the gas is passed through a reheater before 
entering the ammonia saturators which are seen on the 
left in Fig. 12. 
cast-iron conical bottoms and are 
provided with lead cracker pipes. 
through the sulphuric-acid bath contained in the 
saturators and then passes through the adjacent 
separators, where any traces of entrained acid are 
removed. Each saturator is provided with a bronze 
salt ejector for discharging the ammonium sulphate 
produced. Two air compressors are provided, one 
electrically driven and the other, which is normally in 
reserve, steam-driven. These supply compressed air 
for the sulphate and acid ejectors and also for elevating 
acid from the storage to the feed tank. 

The wet ammonium sulphate is ejected into one of 
two drain tables consisting of cast-iron boxes lined with 
lead. After draining, the salt is further dried in 
centrifuges, three of which are provided, each having 
a capacity of approximately 600 Ib. of sulphate. The 
position of the sulphate room is indicated at n in Figs. 1 
and 2, and a view of the interior of the room showing the 


lead-lined and 


drain tables and centrifuges on their raised platform is 


or 
~t 


reproduced in Fig. 13, on page From beneath 


of | 


These vessels consist of steel shells with | 


The gas bubbles | 
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chutes on to a scraper conveyor which delivers it into 
a Wilton drier. This apparatus, which both finally 
dries and neutralises the salt, is specially adapted for 
using ammonia gas, instead of ammonium carbonate, 
asx the neutralising reagent. Equipment is installed 
| to prevent any dust nuisance arising; the air, after 
passing through a dust trap containing baffles, enters 
a packed lead tower, through which water circulates. 
This ensures that the exhaust to the atmosphere is 
clean and free from ammonia. 
phate is discharged into an elevator and bagged. 

The ammonia-liquor condensate from the primary 
coolers is distilled in a still situated in the open air 
adjacent to the coolers. The still has a capacity of 
some 3,000 gallons of ammonia liquor per hour. Lime- 
slaking and mixing apparatus is provided close by and 
impeller-type pumps supply the lime water to the 
still. A portion of the ammonia vapours from the 
still passes through special apparatus for preparing 
ammonia gas for the Wilton neutraliser and drier. The 
remainder of the ammonia vapours passes directly into 
the gas stream immediately before it enters the 
saturators. 

Reference has already been made to the 36,000- 
| gallon capacity flushing and separating tank, which 
|receives the flushing liquor from the coke-oven gas 
mains. From the liquor compartment of this tank 
ammonia liquor is pumped into a weak-ammonia liquor 
storage tank having three days’ storage capacity. 
From this tank the liquor is transferred to the ammonia 
still by electrically-driven centrifugal pumps. The 
tar from the tar compartment of the liquor flushing and 
separating tank is delivered by steam-driven tar pumps 
into a storage tank having a capacity equal to four 
days’ production.. From this it is loaded, as required, 
into tank wagons by means of a transfer pump. The 
drainage from the exhausters and electro-detarrers, 
and also any overflows from the tar and ammonia 
storage tanks, are received in a reinforced-concrete 
condensate drain pit, from which they are transferred 
into the tar and liquor separating tank by means of a 
steam-driven pump. A lead-lined tank of 4,200 gallons 
capacity receives any condensate from the gas main, 
after the gas has passed the separators, and also acts 
as a reservoir for emptying the saturators. 

We have now to dea] with crude-benzole recovery 

apparatus and the subsequent refining operations. 
The benzole stills and ancillary apparatus are grouped 
in the benzole house, which is shown at q in Fig. 2, 
while a view of the interior is given in Fig. 10, on 
page 247. After leaving the saturators and acid 
separators the gas passes through a tower-type final 
cooler, packed with wooden hurdles, where the naphtha- 
lene is removed. This is shown at o in Figs. 1 and 2. 
The water from this cooler passes to a naphthalene- 
separating sump and is then cooled in a forced-draught 
tower before being re-circulated. The gas issuing 
from the final cooler passes upwards into three hurdle- 
type tower scrubbers, each 98 ft. in height, where it 
meets a descending stream of wash oil, which absorbs 
the crude benzole. The three benzole tower scrubbers 
are seen at p in Figs. 1 and 2. The wash oil, enriched 
with benzole, is delivered into a distilling apparatus 
| provided with the necessary heat exchangers, con- 
densers and coolers. On its way to the still, the cool, 
benzolised oil is first passed through a dial-type meter 
and two vertical-tube vapour-to-oil heat exchengers, 
normally worked in series, but each capable of veing 
by-passed. In these heat exchangers heat is trans- 
ferred from the crude benzole vapours leaving the still 
to the benzolised wash oil. The wash oil is then steam- 
heated in a pair of final heaters, seen on the left in 
Fig. 10, and enters the cast-iron wash-oil still situated 
behind the heaters. The stil] consists of a series of 
14 trays in which the crude benzole is removed by 
| intimate contact with the steam. The crude benzole 
| vapour then passes from the still through the vapour- 
| to-oil heat exchanger just mentioned, into a closed 
cooler, and finally into a separator for the removal 
of the water. This separator is furnished with sight 
overflows for the benzole and the water. 

The crude benzole is run into a 10,000-gallon capacity 
storage tank, from which it is delivered by a steam- 
| driven pump into the steam-heated tank of the crude- 
| benzole still. This, which has a capacity of 8,300 
| gallons, is seen in the centre in Fig. 10. The crude 

benzole passes through the rectifying column of this 

still, which is equipped with a dephlegmator arranged 
| for either returning the condensate to the rectifying 
| column or passing it to a closed cooler for condensing 
jand cooling the crude “once-run” product. The 
latter passes into a water-separating tank and thence 
to either of two 10,000-gallon tanks for storage. The 
| crude heavy naphtha from the crude-benzole still 
| flows to a tank of 5,000-gallons capacity. The 
| once-run product is raised by a steam-driven pump to 
an overhead receiving tank from which it is fed, 
| through a constant-level tank, a heat exchanger and a 
vertical-tube type heater, to a Barbet-type continuous 
This still, 











| still for the removal of carbon disulphide. 


the centrifuges the sulphate is fed by way of wooden | which is seen in Fig. 10, consists of a lower section 


The dry neutral sul- | 


|furnished with stripping plates, an upper section 
| fitted with rectification plates, and a reflux chamber 
j}and dome. The “heads” fraction, which contains 
| the carbon disulphide, is passed through a vertical-tul 
condenser, a decanter tank, a sight flow and a measuring 
device to a 500-gallon drum-filling tank. 

The carbon-disulphide free benzole is run into a 
10,000-gallon storage tank, from which it is normally 
delivered to an agitator having a capacity of 4,600 
gallons. After washing in acid and soda, the product 
is either delivered into a washed-benzole storage tank 
or it is run directly into the steam-heated tank of the 
final rectification still, partly seen on the right in 
Fig. 10. After passing through the final rectification 
column, the rectified benzole, which is marketed as 
motor spirit, is taken through a dephlegmator, a fina] 
cooler, and a water separator to receiving tanks. Thence 
it is passed into running tanks and finally into a 
45,000-gallon capacity storage tank. The toluol and 
refined heavy naphtha from the fina] still are delivered 
into separate storage tanks cach of 5,000gallons capacity. 
The finished products are loaded into road or railway 
tank wagons or run into drums, as required. Oil 
residue from the crude-benzole still is pumped into a 
| pair of cooling pans where the naphthalene crystallises 
out. This is finally dried in a centrifuge. The hot 
debcnzolised oil from the wash-oil still is run into a 
hot-drain tank from which it is pumped into a wash- 
oil cooler. The cooled oil is then pumped into a 
6,000-gallon tank for re-circulation. 

The coke-oven gas which issues from the benzole- 
| tower scrubbers is clean and free from by-products. 
| After passing through a meter, a portion of the gas is 
returned to the coke-oven battery for heating the 
ovens and a quantity of the remainder is consumed at 
the steam boiler plant, r, Fig. 2. A further line is 
provided to a gas bleeder, 100 ft. high, and the surplus 
gas is stored in a single-lift gasholder, shown at 
in Fig. 2, which has a capacity of 100,000 cub. ft. 
The surplus gas connection and the bleeder line ar 
fitted with automatic valves controlled by the position 
of the gasholder. 

Having thus dealt with the main feature of the 
coke-oven and by-product plants, we may now, in 
conclusion, give a few brief details regarding the 
electric-power supply and boiler plants of the installa- 
tion. Electric power is supplied from a turbo-alternator 
set recently installed at the Derwent blast furnaces. 
All motors, except the oven machines, are operated at 
550 volts, three-phase, 50 cycles, and up to and including 
30 h.p., are of the high-torque, squirrel-cage type. 
The oven machines are driven by direct-current at 
220 volts, the supply being taken from the generating 
station seen at sin Fig. 2. In this are installed duplicate 
synchronous-motor generating sets of 200 kW capacity, 
capable of inverted running, and a 200-kW steam- 
driven generating set as stand-by in case of failure. 
The latter, in addition to supplying the oven machines, 
permits one of the motor-generating sets to be run 
inverted, thereby giving an alternating-current supply 
to the induced-draught fan motors of the boilers. 

The boiler plant, which is shown at r in Fig. 2, 
contains three Spencer-Bonecourt boilers, which, as 
already indicated, are fired by the coke-oven gas. 
Two of these are capable of dealing with the full 
requirements of the plant. In an emergency, however, 
a supply of steam is available from the boilers of the 
adjacent ironworks. Cold water for the water- 
circulating and cooling systems of the plant is brought 
from the River Derwent to a 40,000-gallon cold well and 
—— directly to the by-product plant and benzole 

ouse; the hot water produced is conveyed to the 
steelworks where it is used. This arrangement ensures 
that the supplies of water are at a constant low tempera- 
ture, considerably lower than could be economically 
obtained by artificial cooling. The water required for 
the final gas cooler, 0, Figs. 1 and 2, however, is dealt 
with on the closed-circulating system. As already 
indicated above, it is cooled by means of forced-draught, 
and suitable hot and cold wells are provided. 











Pracuge Autumn Farm.—The Autumn Fair is being 
held at Prague from to-day, September 4, to September 
13. We are informed that some 3,000 exhibitors are 
participating and that the exhibits occupy a space of 
360,000 sq. ft. The stands in the Fair Palace are divided 
into 18 groups, covering all the leading Czechoslovakian 
industries, including glassware, leather goods and 
machinery, while exhibits in the Fair grounds are 
arranged in 12 sections. 


ACCELERATION OF THE Roya Scor Express.—The 
London Midland and Scottish Railway is to accelerate 
the 10.0 a.m. Rayal Scot express from Glasgow (Central) 
and Edinburgh (Princes Street) so as to make the time o! 
arrival at Euston 5.25 p.m. The change will come inte 
effect, commencing with the winter train services, 02 
September 28, and represents a reduction of 15 
minutes over last winter's timing, and a journey time 
| from Glasgow to London of only 7 hours and 25 
| minutes. 
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SEPT. 4, 1936.| 
LABOUR NOTES. 


QUESTIONS relating to trainees and employment were 
the subjects of discussion at a conference in London on 
Tuesday of last week, between the executive council of 
the Amalgamated Engineering Union and a committee 
of the Engineering and Allied Employers’ National 
Federation. The conference was of an exploratory 
nature, and after a full exchange of views it was 
mutually agreed that it should stand adjourned to 
enable both sides to give further consideration to the 
question. 





On the following day, the working of overtime in 
aircraft factories was discussed at a conference between 
the unions associated with the National Council of 
Aircraft Workers and the Engineering and Allied 
Employers’ National Federation. The employers 
stated that, subject to the exigencies of the national 
situation, they had no desire or intention to work 
excessive overtime. After a full discussion of the 
various aspects and difficulties of the problem, the 
parties agreed that the question should be left for 
further investigation and observation. 





Towards the close of his address to the Scarborough 
conference of the Electrical Trades Union, Mr. Bussey, 
the president, mentioned that both sides of the National 
Joint Industrial Council for Electrical Contracting had 
urged the Ministry of Labour to take the necessary 
steps to legalise voluntary agreements. They had 
been able to show, he said, the class of work against 
which the skilled man and the organised employer had 
to compete. The lack of efficient inspection—some- 
times there was no inspection at all—on the one hand, 
and the evasion of fair standards of work and pay on 
the other, were demonstrated to have made possible 
the installation of services which he felt justified in 
describing as public dangers. Mr. Bussey admitted 
that legalisation of agreements would not prevent all 
the seamped work, but it would, he believed, ensure 
fair treatment to the employer who recognised union 
standards and serve as a strong argument in favour of 
closer organisation of the units in the industry. 





The conference adopted a resolution criticising the 
Government’s training centres and describing them as 
not only useless, but a needless expenditure of public 
money. In another resolution dissatisfaction was 
expressed with the report of the Government Committee 
on electricity distribution, and the executive com- 
mittee were instructed to press with all the means in 
their power for nationalisation of the whole of the 
generation and distribution of electricity. 





At the end of July, 10,758 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
“signing the books,” compared with 11,319 at the 
end of June. During July the number of members on 
superannuation benefit decreased from 1,761 to 1,748, 
and the number on sick benefit from 863 to 818. 
There was a net increase of 18 in the membership. 
The expenses in June amounted to 2,7981. 12s. 9d. ; 
in July, which had to bear five weeks’ outlays, they 
were 3,3171. lls. 6d. By 2,859 votes to 703, the 
society has decided to affiliate to the newly-formed 
Confederation of Shipbuilding and Engineering Trades. 





Mr. T. Barron, the chairman of the Amalgamated 
Society of Woodworkers, and recently chairman of the 
National Federation of Building Trades Operatives, 
gives an interesting account of a visit to Russia, in the 
official organ of his union. Describing the operation 
ot piecework on a large undertaking, the construction 
ot the Stalin Automobile Works in Moscow, on which 
12,500 building trades workers are engaged, he 
Writes :—‘‘ On this job we met an English bricklayer 
who had been five years in Russia. He told us his 
wages were about 250 roubles per month, and we 
gathered that most would be about that amount. 
On the same job, we met this bricklayer’s wife. She 
was a Russian who had been in America and could 
speak English. Her job was sectional foreman, or 
engineer as they are styled, and her wages would be 
about double her husband’s. She seemed a very 
capable woman, and was able to give us much 
information regarding the industry.” 


~ On this job,” Mr. Barron goes on to say, “ they 
Were using the latest in mechanical and labour-saving 
devices, such as conveyor belts taking the bricks to 
the scaffolds. Little wooden trays, carrying about 
eight bricks, were filled and placed on the belts by 
Women, and taken off and put on the wall ready to 
the hand of the bricklayer, again by women. Mortar 
Was conveyed through a tube by suction. Concrete 
was dried and set by currents of electricity, and, as it 
was laid, we found them using an electric vibrator— 
4 long blade operated by current which was plunged 
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into the mass of concrete to aid the proper setting 
of the material. All the operations are carried out 
by brigades, or we should say gangs ; 
is a brigadier. In this particular brigade, which was 
a Stakhanovist one, we found a girl of 19 operating 
the vibrator, and at times lending a hand with the 
shovel or anything else. In conversation with her, 
we learned that her earnings were from 320 roubles 
to 350 roubles month, This somewhat reverses 
our conditions of the labourer’s rate, which is 75 per 
cent. of the craftsman’s rate. That bricklayer’s rate 
_ 75 per cent. of that of the youthful concrete 
ayer. 





While there was, Mr. Barron says, an evident sacrifice 
of quality to quantity, it would be a mistake to take it 
that defective housing is general. “‘ We had,” he 
writes, “‘ very many opportunities of visiting houses, 
both under construction and occupied, and while some 
lacked that finish building workers would like to see, 
many compared favourably with our own.” 





Section 6 of the United States Federal Employees’ 
Compensation Act now reads as follows :—‘* The 
monthly compensation for total disability shall not be 
more than 116-66 dols. nor less than 58-33 dols. 
unless the employee’s monthly pay is less than 58-33 
dols., in which case his monthly compensation shall 
be the full amount of his monthly pay. The monthly 
compensation for partial disablement shall not be 
more than 116-66 dols. In the case of persons who, 
at the time of the injury were minors or employed in 
a learner’s capacity, and who were not physically 
or mentally defective, the Commission shall, on any 
review after the time when the monthly wage-earning 
capacity of such persons would probably, but for the 
injury, have increased, award compensation based 
on such probable monthly wage-earning capacity. 
The Commission may, on any review after the time 
when the monthly wage-earning capacity of the 
disabled employee would probably, irrespective of the 
injury, have decreased on account of old age, award 
compensation based on such probable monthly wage- 
earning capacity. In addition to the monthly compen- 
sation, the Employees’ Compensation Commission 
may pay an injured employee awarded compensation 
for permanent total disability from injury, an additional 
sum of not more than 50 dols. a month, as the Com- 
mission may deem necessary, when the Commission 
shall find that the service of an attendant is necessary, 
constantly to be used by reason of the employee being 
totally blind, or having lost both hands or both feet, 
or the use thereof, or is paralysed and unable to walk, 
or by reason of other total disability actually rendering 
him so helpless as to require constant attendance.” 





Employers in Portugal who have not taken out 
industrial-accident insurance for their employees 
are required by law to deposit in the General Deposit, 
Credit and Welfare Fund, to the order of the Insurance 
Inspection Service, money or securities from which 
the annual income is sufficient to pay the scheduled 
compensation for death or permanent disability plus 
10 per cent. The State, administrative bodies and 
corporations, foundations, benevolent establishments, 
and railway companies which are concessionnaires 
of the State, are exempted from the requirement, as 
are other enterprises presenting acceptable proof 
that they have insured their risk. The employer has 
the choice between the deposit of cash or certain 
government securities and of a guaranty based on his 
investments in real property or mortgages, but if he 
has not offered a satisfactory guaranty within the 
specified time, he must make the deposit in cash or 
government securities. The amount of deposit to be 
required is to be determined by the Insurance Inspec- 
tion Service and forwarded to the competent labour 
tribunal to be transmitted to the employer. By 
resolution of the Insurance Inspection Service, the sum 
of the pensions to which minors are entitled up to their 
majority may be substituted for the usual form of 
deposit, but in this case the deposit cannot be in the 
form of securities. go 

Should the employer fail to pay the compensation 
due to an injured workman, the labour tribunal may 
authorise the Insurance Inspection Service to make 
payment from the interest on his deposit; or, if the 
benefit is guaranteed from the income on investments 
it may secure payment by execution. Upon the 
presentation of satisfactory proof that a beneficiary 
has died or has ceased to be entitled to benefits, the 
Insurance Inspection Service may authorise the 
employer to decrease his deposit or guaranty. On 
the other hand, when the Service considers the deposit 
is insufficient, it may require that the amount be 
increased. The deposits made or the securites regis- 
tered as guarantees may not be seized, nor pledged, nor 
diverted to any other purpose, while they are used to 








guarantee the payment of industrial-accident insurance. 
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Australian newspapers state that the Minister of 
Education in Victoria intends to recommend the 
Cabinet to submit legislation to provide for the compul- 
sory training of all apprentices between 14 and 18 
years of age at day technical schools on one day a 
week, as a means of assisting industry in the provision 
of skilled workpeople. At present in the ten trades 
which are proclaimed under the Apprenticeship Act 
of 1928, the apprentices are compelled to attend tech- 
nical schools, but many other trades are not covered. 
In Victoria, according to the Minister, the technical 
schools are filled, at times there is actual congestion, 
during the evening, but there is ample room for more 
boys during the day. The arrangement proposed 
will ensure greater use of the equipment. The pro- 
claimed trades are plumbing and gas-fitting, carpentry 
and joinery, painting, decorating and sign-writing, 
plastering, printing, the electrical trades, motor and 
motor-cycle manufacture, bootmaking and moulding. 
Employers in these industries are required to allow 
apprentices time off, not exceeding four hours weekly, 
for attendance at classes. 


A communication received by the International 
Labour Office at Geneva states that collective agree- 
ments were concluded in July and August between 
representatives of the Italian employers’ and workers’ 
associations in the building, metal and chemical indus- 
tries, and certain branches of the silk industry. The 
collective agreement adopted by the building trades 
includes more exact provisions relating to the working 
timetable and overtime pay as well as more favourable 
clauses on the subjects of notice and dismissal allow- 
ances. In addition, it defines more exactly the proce- 
dure to be followed in dealing with workers’ complaints 
in regard to the observance of contracts of employment. 
A general agreement was also concluded between 
the federations of employers and workers providing 
for a general wage increase of 10 per cent. as from 
August 16. 

The agreement between the federations of workers 
and employers in the engineering and metal industry 
also provides for a general increase of wages by 10 per 
cent. as from August 16, and a marked increase in 
piecework rates. It takes the place of the collective 
agreement of 1928 and covers about 500,000 workers 
in the engineering and metal industry. Similar agree- 
ments which also provide for a 10 per cent. increase 
in wages have been concluded in the chemical industry, 
covering 100,000 workers, and in certain branches of 
the silk industry, covering 40,000 workers. 


The annual report of the executive council of the 
Canadian Manufacturers’ Association states that the 
membership was consulted by means of a questionnaire 
on the subject of the proposed 40-hour working week. 
The replies showed, the Council says, that those 
members of the Association who are engaged in the 
industries affected are ‘ practically unanimous in 
opposing compulsory 40-hour week legislation, even 
though a few of them have themselves been working 
on a 40-hour week basis in recent years.” ‘‘ The general 
view was,” the report proceeds, “that even if the 
40-hour week were adopted universally throughout 
the world, which was at the present time unthinkable, 
it would not achieve the desired end of helping to 
relieve unemployment, but, on the contrary, would 
tend to increase unemployment, inasmuch as it would, 
by increasing costs and, therefore, prices, reduce sales 
and consequently employment.” 


According to Industrial and Labour Information, the 
National Credit Society estimates the total earnings of 
German workers, salaried employees and public servants 
(excluding those retired on pension) in the first quarter 
of this year at about 8,000 million marks, being 
an increase of about 600 million marks, or nearly 8 per 
cent., as compared with the figure for the corresponding 
period of 1935. The principle of stability of wages 
being still strictly observed in the economic policy of 
Germany, the increase in the total earnings from 
employment is primarily due to the rise in the number 
of people employed. The number of persons employed 
increased by 1,120,000 as compared with the figure 
for the end of March, 1935, reaching a total of 
16,450,000. " 

The seventh annual safety contest for plants produc- 
ing sand and gravel, which was conducted in 1935 
by the United States Bureau of Mines in co-operation 
with the National Sand and Gravel Association, 
resulted in a lower accident-frequency rate than that 
of any previous year except 1934. The accident- 
severity rate was more favourable than in any other 
year except 1931 and 1934. Forty-eight plants 








operating in fifteen States took part in the contest. 
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THE FLINT BRICKMAKING WORKS 
OF MESSRS. HUNZIKER (GREAT) 
BRITAIN), LIMITED. 


More than a century has passed since Mme. de 
Staél described London as “a province in brick,” and 
despite the great advances made since that time in the 
use of plain and reinforced concrete, brick still remains 
the most important artificial building materia] em 
ployed in this country, for both large and small struc 
tures. The principal factor contributing to its popu- 
larity is, no doubt, the convenience of being able to 
produce almost any desired architectural form by hand 
labour only, though the strength and the pleasing 
appearance of good brickwork must also be reckoned 
as considerable assets. These and other advantages 
have induced much research into the methods and 
materials of manufacture, in countries not naturally 
endowed with extensive deposits of clays suitable for 
brickmaking, and in Switzerland, in particular, an 
important industry has been built up in the manufac- 
ture of flint bricks. 

The Hunziker brick, made by the firm of that name, 
has been generally used on all classes of building con 
struction in Switzerland, and, it is stated, no less than 
80 per cent. of the bricks annually required in that 
country are of this type One of the largest contracts 
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BRICKMAKING WORKS 


in which Hunziker bricks were employed was the | 


relining of the No. 2 Simplon tunnel, over eight miles 
in length, following the failure of granite setts after 
four years’ service under the exceptional crushing load 
encountered. In the belief that there would be a 
market in the British Isles for bricks of this quality, 
the parent Hunziker Company has now formed a 


British subsidiary, Messrs. Hunziker (Great Britain), | 


Fre. 1. 


Limited, whose new works at Cowley Bridge, near | 


Uxbridge, we have recently had an opportunity to 
inspect. 


The works consist of a single large building, com- | 


prising a central block containing the screens, ball mills, 
and mixers, and two attached, but less lofty, bays 
extending on either side of it. One of these contains 
the brickmaking plant, and the other will be devoted 
to the manufacture of pressure pipes. A 
stockyard is provided, adjacent to one long side of the 
building, and a loading yard for lorries at the end 
nearest to Cowley Bridge and the works entrance 
The walls of the factory, and also the chimney serving 
the boiler plant, are of the standard silver-grey Hun 
ziker bricks, giving a striking appearance, and it is of 
interest that the steelwork and roof were erected, the 
machinery installed, and the bricks then produced 
from which the walls were built. 

The gravel used is excavated from pits at a short 
distance from the works, by meansof a Stothert and Pitt 
bucket ladder dredger capable of raising 100 cubic yards 
per hour, stated to be one of the largest in the country to 
be used for the purpose. From the pits the gravel is 
transported in side-tipping trucks of 2 cub. m. capacity, 
on a 30-in. gauge railway, to two Symons crushers 
placed beneath the railway track. Each crusher has 
a rated throughput of 300 cub. yds. per working day 
of eight hours. The trucks are tipped on to screens, 
any lump too large to pass being broken with hammers. 
Rubber belt conveyors, supplied by Messrs. Spencer 
and Company, Limited, of Melksham, carry the 
crushed flints across a gantry over the stockyard to 
the top of the mill house. The crushers, conveyors 
and other machines are electrically driven, the whole 
of the motors being made by Messrs. Laurence, Scott 
and Electromotors, Limited, of Norwich, and the 
Messrs. Allen West and Company, 


concrete 


switchgear by 
Brighton 

From the the to a 
Symons vibrating screen, 3 ft 12 ft. 
long, and thence ass along vibratory conveyors to the | 
ball mills, which wre three in number. The largest of | 
the mills, a Pfeiffer machine, is driven by a motor of 
180 h.p., and the two smaller mills, by the German 
firm of Sellner and Ziegler, by 150-h.p. motors. The 
mills discharge to four mixers, each of 17 tons capacity, 
supplied by Messrs. Edwin Danks and Company 
(Oldbury), Limited, in which the requisite proportion | 
of lime is added. The flint-lime mixture is then fed | 
forward to the presses An interior view of the press 
house is shown in Fig. lt. 

The present equipment comprises four presses, of a 
rotary type stated to be new to this country, manufa 
tured by Messrs. Wolff. of Magdeburg. Each has a 
rated capacity of 3,600 bricks per hour, but in practice 
this rate has been exceeded. The machines are 
entirely mechanical in action, the moulds being 
arranged radially in the horizontal rotating table and 
automatically filled as they pass under the hopper. 
\ partial rotation brings the filled moulds into register 
with rams which apply a pressure of from 800 tons to 
1,000 tons to each brick, thus producing a very firm 
texture. The pressure is exerted on the ends of the 
brick, the axis of the mould being vertical, and a 
further partial rotation brings the radial row of moulds | 
over a line of ejecting rams, which raise the bricks to 


flints are delivered 


conveyor 
6 in. wide and 
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Fig. 


the level of the table top, where they are lifted by 
| hand and stacked on flat steel bogies for transfer to the 
| hardening autoclaves. This is the only stage in the 
manufacture in which the bricks are touched by hand. 
| Along the wall of the press house there is a sunk 
| railway track, at such a level that the platforms of the 
flat trucks running on it are flush with the rails serving 
each press. Each bogie, after loading with its quota of 
1,100 bricks, is run on to a platform truck and wheeled 
into the adjoining room where the autoclaves are 
situated. The sunk track is continued down the line 
of 10 autoclaves, which contain rails at the same level 
as those in the press house, so that the bogies can be 
run straight off the platform trucks. 

The autoclaves, constructed by Messrs. Edwin Danks 
and Company (Oldbury), Limited, who also made the 
two Lancashire boilers supplying them, are horizontal 
cylinders, 6 ft. 6 in. diameter and 65 ft. long, closed 
by covers secured by a series of circumferential wedges. 
When an autoclave has received its charge of 15 loaded 
bogies, or 16,500 bricks, the cover is swung into place 
by the gear which can be seen in Fig. 2, and a frac- 
tional rotation locks it in place. Steam then 
admitted at a pressure of 140 Ib. per square inch, this 
pressure being maintained for eight hours, after which 
the bricks are ready for transfer to the stockyard, where 
each stack of bricks is lifted from its bogie by a Stothert 
and Pitt transporter, by means of a toggle grab, and 
placed where required. Outgoing consignments are 
placed on trucks in the same way and taken to the 
loading yard, where a similar grab, suspended from a 


is 


| Morris runway, lifts them into lorries for despatch to 











View oF Press House. 
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the customer. The action of the grab is to compress 
the bottom layer of bricks to form a tray on which 
the whole weight of the stack is supported. Obviously, 
any inequality in size or shape of the bricks would lead 
to uneven pressure distribution, and probably to a 
collapse of the lift, which weighs about 2} tons, and 
the fact that this method of handling is found in prac- 
tice to be perfectly satisfactory is sufficient testimony 
to the uniformity achieved by the method of moulding. 
Some further particulars may now be given of the 
bricks themselves. The classes being made include 
common building bricks, plain and grooved, first 
quality and second quality facing bricks, and two 
qualities of engineering bricks suitable for foundations 
or other work calling for exceptional strength. In 
addition to the natural silver-grey colouring, the first 
quality facings can be supplied in any desired tint to 
suit particular architectural requirements, and spe ial 
shapes are also available to meet all ordinary needs. 
Tests of the physical properties of Hunziker bricks 
have been carried out by Messrs. David Kirkaldy and 
Son, and also by Mr. R. H. Harry Stanger, in their 
respective laboratories. In a freezing test, one brick of 
each quality was saturated, frozen to 25 deg. during 
the day, thawed by running water, and frozen again 
at night, until each brick had been frozen 16 times. 
All the bricks withstood this test without any signs of 
spalling. Crushing and absorption tests gave the 
following results, the figures in each case being the 
average from six bricks :—Common building brick, 
464 tons per square foot, and 7-5 per cent. absorption ; 
No, 2 engineering brick, 531 tons per square foot, and 
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7 per cent. absorption ; and No. | engineering brick, 
699 tons per square foot, with only 6-2 per cent. 
absorption. As was pointed out by Mr. G. L. Edwards, 
the general manager of Messrs. Hunziker (Great 
Britain), Limited, to whom we are indebted for the 
foregoing particulars of the plant, these test figures 
are considerably in excess of the standard require- 
ments, and the absorption results, in particular, are 
only one-third or less of those commonly found with 
ordinary sand-lime bricks. 








AUTOMATIC VICAT-NEEDLE 
APPARATUS. 


Tue interesting and useful little appliance for 
determining and giving a graphical record of the 
setting time of cement, which we illustrate on this 
page, has been designed by Mr. Tadasi Dusi, B.E., 
chief engineer in the Mechanical Department of the 
Tokyo Government Institute for Industry and Trade, 
and has recently been placed on the market by Messrs. 
Akasi and Company, Limited, of Tokyo. The machine, 
which we understand is already in use in several testing 
establishments and cement works in Japan, requires 
but little skill and attention on the part of the operator, 
being entirely automatic in action. 

A photograph of the machine, which is driven by a 
fractional horse-power motor, is reproduced in Fig. 1, 
and its design and construction can be followed from 
Figs. 2 and 3. It comprises a horizontal circular table, 
which is turned through a small angle at intervals and 
also moved laterally in a slide by means of a screw 
shown in Fig.3. A point on the surface of the table thus 
moves in steps along a spiral path. The cement of 


which it is required to determine the setting time is 
mixed with a normal quantity of water and placed in a 
standard cylindrical mould 8 cm. in diameter and 
4 cm. deep. The filled mould is mounted on the 
table of the machine, as shown in Fig. 1, and located 
80 that at the commencement of a test the central 
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Fig.3. 
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portion of the mould is under a Vicat needle which 
is fitted into one end of a block working in a vertical 
slide. The needle, which is of the usual square section 
with an area of 1 sq. mm., descends on to the surface 
of the cement paste under the action of a free load of 
300 grammes, and penetrates the paste at the rate of 
about 1 mm. per second. The depth of penetration is, 
of course, a measure of the hardness of the paste and 
can be read by means of a scale and vernier mounted 
on the vertical slide. After the first penetration the 
needle is automatically withdrawn from the cement 
paste and the table is turned so that the next pene- 
tration is made at a distance of 5 mm. from the first. 
Successive penetrations are made in this way at inter- 
vals of 100 seconds until the cement has hardened 
and penetration ceases, The surface of the cement 
will then have the appearance shown in Fig. 4, from 
which it will be seen that the pitch of the spiral on 
which the penetrations lie is about equal to the spacing, 
viz.,5 mm. It should be noted also that the machine 
includes a wiping device which automatically cleans 
the needle after each penetration. 

The sliding block to which the needle is attached is 
fitted on one side with a pin, which works in a slot 
formed in one end of a lever shown in Figs. 1 and 3, 
the other end of the lever carrying a pen, and as 
the needle descends, a vertical line is drawn by the 
pen on a chart mounted on a drum, as shown in Figs. 1, 
2and3. The position of the fulcrum of the lever is such 
that the length of the line drawn is twice the depth 
of penetration of the needle, and as the drum is rotated 
through a small angle after each penetration, a complete 
record of the test is obtained in the form of a series 
of parallel lines, the length of which becomes shorter 
as the cement hardens. An actual record is repro- 
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duced, three-quarters full size, in Fig. 5, and from this 
it will be seen that in this particular test the initial 
set occurred in 2 hours 35 minutes, and the final set in 
4 hours 10 minutes from the start. The water consis- 
tency in this case was 27 per cent. and the temperature 
22 deg. C. 

With the spacing and spirai pitch above mentioned, 
150 penetrations can be made in the course of a test 
extending over a little more than 4 hours. If this is 
insufficient, however, the table can be moved back 
and the penetrations re-started after the mould has 
been slightly displaced from its original position. A 
clutch, shown in Fig. 3, can be disengaged if it is 
desired to make a test without rotating the mould. 
In general, a single machine is supplied as illustrated 
in Fig. 1, but, if required, two or five machines can be 
mounted on a single bedplate to enable a number of 
tests to be carried out simultaneously. 








Tue Borover or West Ham.—lIn connection with 
the celebrations, held recently to commemorate the 
jubilee of its charter of incorporation, the County Borough 
Council of West Ham has had a souvenir book prepared, 
entitled Fifty Years a Borough, 1886-1936. This vol- 
ume, edited and compiled by Mr. D. McDougall, the 
pou librarian, contains an interesting account of the 
early history, subsequent growth, and present activities 
of West Ham. A chapter on electricity and tramways 
gives some details concerning the birth and gradual 
development of the electricity undertaking, while another 
entitled ‘‘ Docks and Industry "’ contains much infor- 
mation on that portion cf Thames dockland which lies 
within the borough boundary. Further chapters deal 
with such matters as local government, municipal 
finance, public health, and education. The book is well 
illustrated and well produced in every way. 
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SUBURBAN RAILWAY ELECTRIFI- 
CATION IN BRAZIL. 


THe conversion from steam to electric traction of 
several lines of the Central Railway of Brazil, the con- 
tract for which was formally signed on March 14, 1935, 
by officials of the Federal Government and Messrs. 
The Metropolitan-Vickers Electrical Company, Limited, 
Trafford Park, Manchester, is progressing favourably. 
In connection with the electrification of the suburban 
lines in the Rio de Janeiro district, which constitutes 
the first stage of the scheme, Messrs. Metropolitan- 
Vickers are constructing 79 three-coach train units, 
each comprising a motor coach and two trailer coaches 
The first unit of the series has just been completed and 
was dispatched on August 24 from Birkenhead on 
board Messrs. Lamport and Holt’s steamer Bonheur. 
An 87-ton crane was used for the loading and the 
unit was placed on deck on special rails, completely 
assembled with all the electrical gear and on its own 
bogies ready for service. We understand that regular 
shipments of the trains will be made until August, 
1937. The motor coach weighs 56 tons and the two 
trailers 34tonseach. All three coaches are 68 ft. 10} in. 
in length and 10 ft. 24 in. in width ; the motor coach, 
however, has a height of 14 ft. 2} in., while that of the two 
trailers is 13 ft. 1} in. On page 444 of ENGINEERING. 


vol. exxxix (1935), we gave some additional particulars | 


of the suburban stock, in the course of a general descrip 
tion of the electrification programme, and we there 
stated that the direct-current system at 3,000 volts, 
with overhead collection, was to be employed, and that 
each motor-coach would be equipped with four 175-h.p. 
motors and controlled by Metropolitan-Vickers 
electro-pneumatic equipment. Current for control 
purposes, as well as for air compression and lighting 
is supplied at 100 volts from a 13-kW motor generator. 
The brakes are of the automatic air type. The trains 
in operation will have an acceleration of about 1-8 km. 
per hour per second, and will run at about 70 km. per 
hour on level track. 








ENGINEERING TRAINING AND 
EDUCATION. 


('lockmakers’ Company’s Scholarship.—A scholarship 
of the value of 40/. per annum, tenable at the Junior 
Technical School for Instrument Making and Horology, 
Northampton Polytechnic, St. John-street, London, 
E.C.1, is offered by the Worshipful Company of Clock- 
makers. Candidates should be between thirteen and 
a half and fifteen years of The scholarship 
will be tenable for the duration of the course, namely, 
three years, and will be awarded on the results of an 
examination in English, arithmetic and drawing, to 
be held at the Polytechnic on Monday, September 14. 
Forms of application may be obtained from the secre- 
tary, and must be returned before September 11. A 
prospectus of the Junior Technical School for Instru- 


age 


ment Making and Horology will also be sent on request. | 


Technical College, Weat Hartle pool 
the evening courses held at the Technical College and 
the Elwick-road Evening Institute, West Hartlepool, 
has just reached 
in technical and commercial subjects for those engaged 
in the principal industries of the district are offered. 
The first two years of all courses are taken at the 
Elwick-road Evening Institute, students then passing 
on to the higher courses in the Technical College, 
where instruction is given in engineering, naval archi 
tecture, building, plumbing and sanitary engineering, 
pure and applied science. These are 


us 


and courses 


designed to meet the requirements of the senior and | 


advanced National Certificates in Engineering of the 
Institution of Mechanical Engineers, the 
Trade Certificates for Ist and 2nd-class 
the studentship and associate-membe rship examination 
of the Institution of Mechanical Engineers, and the 
grouped-course certificates in building and in the 
chemical industries of the Northern Counties Technical 
Examinations Council. Courses in matriculation sub 
jects and for the intermediate London B.Sc. degree, are 
also held. All classes commence on Monday, Septem 
ber 21, and copies of the prospectus may be obtained 
on application to the Principal of the Technical College 


engineers, 
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Tue Str Jonn Cass 
A. E. Richards, a student 
Metallurgy of the Sir John Cass Technical Institute, 
Jewry-street, Aldgate, London, E.C.3, has recently 
gained the University of London B.Sc. (Eng.) Metallurgy 
degree with Ist Class Honours. He has also been 
awarded the Ist 
(Extraction), and the Ist Prize of 3l. and the Silver 
Medal in Section B (Manufacture of Metals and Alloys) 
in the City and Guilds of London Institute examinations 
in non-ferrous metallurgy. The Buchanan Silver Medal 
for foundry science and practice, offered by the Institute 
of British Foundrymen, has been awarded to Mr. A, 
Wilson, who is also a student of the Institute 


A prospectus of | 


Grouped courses of instruction | 


Board of | 


Prize and Silver Medal in Section A | 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are furnished. Details may be obtained on application 
to the Department at the above address, and quoting 
the reference number given in each case. 

| Sulphuric-Acid Concentration Plant for the San Isidro 
| Establishment. Argentine National Sanitation Works 
Department, Buenos Aires ; November 3. (T.Y. 
30,706.) 

Ministry of Posts, 


Strong Clocks, 250. The Iranian 
Iran; October 6. 


Telegraphs and Telephones, Tehran, 
(T.Y. 30,716.) 

Electric Meters to specification, 
and a.c. Indian Stores Department 
Simla ; October 2 (T. 30,724.) 

Alternator Set, 750-kW, 3,300 volts, oil-engine driven, 
for Jaipur power station. Indian Stores Department, 
Simla; October 6. (T. 30,726.) 


house-service, d.c. 
, Electrical Branch, 
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Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1682. Effect of Weight on 
Take-Off and Landing. By E. Frxn and 8. P. Osporne. 
London: H.M. Stationery Office. [Price ls. net.] 

Department of Overseas Trade. No. 646. Report on 
Economic and Commercial Conditions in Chile, May, 
1936. By Joun Mircneson. London: H.M. Station- 
ery Office. [Price ls. 6d. net.] 

Transactions of the Liverpool Engineering Society. 
Volume LVI. Sixty-Second Session. edited by 
F. H. Avucer and V. L. Farrare. Liverpool : 
Offices of the Society 

The Nation's Water Supply. 
London: Ivor Nicholson 
[Price ll. lls. 6d.] 

Canada. Department of Mines. 
The Canadian Mineral Industry in 1935. 
Department of Mines, Mines Branch. [Price 25 cents.] 

Cinematografia Sonora. La Registrazione Cinematografica 
dei Suoni. By Bernarpo Marasco. Milan: Offices 
of “ L’ Industria.” 

Reinforced Concrete. By Prorgssor R. A. CAUGHLEY. 
New York: D. Van Nostrand Company, Incorporated, 
250, Fourth-avenue. [Price 3 dols. 75 cents.] 

The Ohio State University. Engineering Experiment 
Station. Bulletin No. 93. Tests and Design of Steel 
Wind Bents for Tall Buildings. By Prorgssor G. E. 
LarGe, 8. T. Carpenter and Proressor C. T. Morris. 
Columbus, Ohio: Engineering Experiment Station. 
Ohio State University. [Price 75 cents.] 

United States Bureau of Mines. Bulletin No. 390. 
Stoping Methods and Costs. By Cuas. F. Jackson and 
E. D. Garpner. Washington: Superintendent of 
Documents. [Price 25 cents.] 

United States Bureau of Labor Statistics. Serial No. R.403. 
Earnings and Hours in Blooming, Rail, Structural, 
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and 1935. Prepared by E. K. Frazrer. Washington : 

Superintendent of Documents. 

The Piyoice of Solids and Fluids with Recent Developments. 
By Proressors P. P. Ewartp, Tu. Péscn and 
L. Pranptt. Authorised translation by Dr. J. 
DoveGa.t and W.M. Deans. Second edition. London : 
Blackie and Son Limited. [Price 17s. 6d. net.] 

The Manchester Association of Engineers. Transactions. 
Session 1935-36. Manchester: Offices of the Associa- 
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ScHEME FOR Mup-East 
ENGLAND.—-On Tuesday, September 1, the Central 
Electricity Board published the Mid-East England 
(Alteration and Extension) Scheme, 1936, which they had 
received from the Electricity Commissioners. This 
includes the generating station at Grimsby among the 
selected stations in the area and alters the routes of certain 
main transmission lines The site of a substation is also 
changed. In the original scheme Grimsby station was 
scheduled as a station “to be worked under temporary 
arrangements,”’ but its efficiency has so improved that 
it will be an advantage to make it a selected station for 
reinforcing the supply in the eastern part of the area. 


AMENDED ELECTRICITY 


Vacancres ror Arrcrarr Hanps, Roya Air Force 
The Air Ministry informs us that, owing to the expan- 
sion of the Royal Air Force, an entry of 500 aircraft 
hands will be required each month until further notice. 
Of these, 150 will be entered for training as armourers 
and wireless operators, and the balance of 350 for general 
duties as aircraft hands. The age limits for the first 
group are 17 to 32. Previous trade experience is not 
necessary, but applicants must have received a good 
general education. The age limits for entry as aircraft 
hand, general duties, are 18 to 26, and those selected will 
have an opportunity, after approximately 12 months’ 
service, for selection for training in one of a number of 
| trades, including those of fabric worker, storekeeper, 
| fitter’s mate and motor driver. Men entered as armourers 
| and wireless operators are enlisted for 6 years, and air- 
eraft hands, general duties, for 7 years. Those in the 
| latter category who are selected for instruction in a trade, 
| however, are required to extend their engagement for 
9 years on completion of their training. All candidates 
are liable for service at home and abroad. Detailed 
| particulars of entry can be obtained from the Royal Air 
= Recruiting Depot, Victory House, Kingsway, 
| London, W.C.2. 


No. 773. | 
Ottawa : | 


Plate and Billet Mills, Iron and Steel Industry, 1933 | 
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CONTRACTS. 


Messrs. BasTIAN AND ALLEN, LimiTreD, 24, Bedford. 
square, London, W.C.1, have received the contract from 
the Fulham Corporation Electricity Department for the 
electrical thermal-storage equipment for heating Ear'’s 
Court Exhibition. The electrical boilers, of which there 
are three, will take a total load of 12,000 kW, fed from 
the 11,000-volt, three-phase supply. The storage capacity 
is 175,000 gallons. 

Messrs. THE Hunstet Enorne Company, Limirep, 
Hunslet Engine Works, Jack-lane, Leeds, 10, have 
received an order from the War Office for one of their 
Diesel mechanical locomotives. This is to have a total 
height of 9 ft. and is to be suitable for underground work. 
ing, necessitating the firm’s latest exhaust-gas condi 
tioner. The Hunslet clutch, pre-selective gear change and 
automatic control are to be fitted. The order has 
already been placed by Messrs. Hunslet for an 8L3-t ype 
Gardner engine for operating the locomotive. This will bx 
capable of developing 204 brake horse-power. 

Messrs. R. Wuire anpd Sons, Widnes, Lancashire 
have received several orders for their aerial wire rope 
ways, including one from Messrs. Digby Colliery Com 
pany, Limited, for a large installation at Gedling Colliery, 
near Nottingham. This, which will have a iength of 
3,570 ft., will be employed for the automatic disposal of 
pit and washery refuse, at the rate of 140 tons an hour 
The contract includes the supply of two automatic angle 
stations, a reinforced-concrete loading hopper of 400 tons 
capacity, and a large conveyor plant, consisting of several! 
units, to collect refuse from various points for delivery 
into the loading hopper. 








LAUNCHES AND TRIAL TRIPS. 


“Santa Joana.’’—Diesel-engined motor trawler for 
service on the Newfoundland Banks. Trial trip, August 9 
| Main dimensions, 232 ft. 4 in. by 34 ft. 9in. by 19 ft. 4 in. 
Built by Messrs. The Nakskov Shipyard, Limited, 
Nakskov, Denmark, for Messrs. Empreza de Pesca de 
Aveiro, Aveiro, Portugal. 

“ BrazitiaN ReEeErFer.’’—Single-screw fruit-carrying 
motorship ; two-stroke, single-acting, trunk-type, solid. 
injection, six-cylinder Burmeister and Wain Diesel engine 
Launch, August 15. Main dimensions, 290 ft. by 44 ft 
6 in. by 26 ft. 6 in. Built by Messrs. The, Nakskov 
Shipyard, Limited, Nakskov, Denmark, for Messrs. J 
Lauritzen, Copenhagen. 

“Tuyra §8."—Single-screw cargo motorship ; 
stroke, solid-injection, six-cylinder Burmeister and Wain 
Diesel engine. Trial trip, August 20. Main dimensions, 
300 ft. by 42 ft. 6 in. by 26 ft. 5in. Built to the order 
of Messrs. The Torm Steamship Company, Limited, 
Copenhagen, by Messrs. The Nakskov Shipyard, Limited, 
Nakskov, Denmark. 

“ DucHEss OF ABERCORN.” 
tender, to be used also as a fire and salv 
towing purposes. Launch, August 25. 
Harland and Wolff, Limited, Belfast, 
Harbour Commissioners. 

‘** LargpscrEst.”—Twin-screw cattle-carrying 
cargo motorship for service on the Glasgow, Belfast, 
and Londonderry route ; two-cycle, single-acting, airless 
| injection, five-cylinder, Harland-B. and W. Diesel engines 
Trial trip, August 26. Main dimensions, 238 ft. by 
37 ft. by 31 ft. Built and engined by Messrs. Harland 
and Wolff, Limited, Belfast, for Messrs. Burns and Laird 
Lines, Limited, Glasgow. 
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NOTES FROM THE SOUTH-WEST. 


| 
| Carpirr, Wednesday. 
The Welsh Coal Trade. 


| Wales miners handed in notices to terminate contracts 


During the past week the South 


on September 7, over the rival union question at the 
Bedwas Colliery. The market, however, refused to be 
alarmed and it was confidently expected that a compro 
mise would be arrived at before the notices expire and 
that there would be no interruption of work. Customers, 
have shown no anxiety regarding forward 
deliveries and have continued to display very little 
interest. Due to seasonal influences a slightly better 
demand was experienced in the French trade, while 
inland customers again made purchases on an improved 
seale. Sales to all other trades remained on a slow scale 
and were usually only in respect of small parcels, sufficient 
to cover immediate bare requirements. Consequently, 
collieries have been unable to expand production and 
work at the pits was again meagre. Except for a few 
favoured grades the market displayed a dull tone 
The district Controlled Selling Scheme came into ful! 
operation as from September 1. It will be recalled 
that, owing to the fact that the Central Selling Board’s 
arrangements were incomplete, shippers were givel 
| permits on the basis of past allocations for 
As from Tuesday, all the prov! 
sions of the scheme came. into force. New contract 
business again matured slowly. The Greek State 
| Railways were in the market for 25,000 tons of coal 
| and fuel for delivery at Chalkis or Salonica. The Algiers 
Electricity Works and the Tunis Tramways placed small 
orders. As a result of curtailed production washe 
small and sized coals were still very difficult to secure, 
and with stem lists well filled for some weeks ahead 
values were maintained. Dry peas and beans were not 
available in large quantities and were firm while ordinary 
smalls were steady. Throughs moved off fairly satls- 
factorily. Large coals, however, were again in very poo 
request and the sales effected were insufficient to reauce 
Prices remained at 


generally, 





| 


| provisiona 
the month of August. 


| the surplus stocks at the collieries. 
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the scheduled minimum. Cobbles displayed little ani- 
mation and were weak jwhile bituminous nuts were 
slow and easy. Cokes remained in sustained inland 
demand and strong, while patent fuel was only sparingly 
offered. Pitwood was quiet and unchanged. 

Iron and Steel Trade.—The iron and steel and allied 
trades of South Wales and Monmouthshire have been 
fairly busily engaged during the past week, while present 
commitments, it is understood, are sufficient to 
maintain work on a good scale for some time. During 
the month of July, South Wales and Monmouthshire 
had the highest steel production in the country with 
212,100 tons. This compared with 190,800 tons in 
June and with 167,100 tons in July last year. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Smoke Abatement.—The latest smoke-abatement de- 
velopments are referred to by Mr. James Law, Chief 
Inspector of the Sheffield, Rotherham and District 
Smoke Abatement Committee, in his annual report. He 
says that despite a general improvement in trade and 
increased reconstruction of furnaces, pollution ap 
to be on the increase. With improved trade conditions, 
the demand for steam at many works has increased, and 
the tendency throughout shows that unless provision is 
made to meet the demands,jconsiderable pollution will 
be caused by the forcing of boiler furnaces, due to over- 
load. In some works extra boilers have been provided, 
whilst in others, arrangements have been made by means 
of mechanical stoking or mechanical draught to enable 
heavy loads to be dealt with. Referring to metallurgical 
processes the report continues: “‘ Reconstruction work 
on furnaces is continuing at an increased rate, the number 
of town’s gas-fired furnaces installed during the year 
being very much greater than in any previous year. In 
one large works an electrical heat-treatment plant has 
been installed, which differs distinctly from any of the 
existing methods of heat treatment in this area, and 
though comparative heating costs are as five to one, it 
is estimated that, with accuracy of work and labour 
saving, this additional cost will be accounted for” 
Mr. Law added that following upon observations, 
it was thought advisable to make application to the 
Ministry of Health to investigate the problem of metal- 
lurgical process smoke with the object of reconsidering 
the provisional exemption granted in 1926 A number of 
manufacturers have not been considering reconstruction, 
relying on a continued exemption, and it was not, 
he considered, fair to the many manufacturers who had 
put their works in order, to allow the obsolete types 
of furnaces to continue. 

Iron and Steel—Business in raw and semi-finished 
materials and steel products shows a tendency to rise. 
Inland trading connections have been well maintained, 
while the overseas demand shows improvement in 
several important directions. There is a strong demand for 
both basic and acid steels. The heavy machinery and 
engineering branches are more satisfactorily employed. 
More orders have been booked for railway rolling-stock, 
shipbuilding requisites, materials and products for the 
defence forces. Firms specialising in the production of 
furnaces have better order books. One concern has 
booked a contract from the Admiralty for a large anneal- 
ing furnace. Steelworks’ and ironworks’ equipment is in 
steady demand. Orders have been received in this area 
for a large oil tank for a steelworks, steel-framed buildings, 
a foundry, a chemical plant, a considerable number of 
small haulage gears, and 1,300 pit-tub bodies. More 
business is passing in exhausting and compressing plants. 
Stainless steel producing departments are operating at 
high pressure, while makers of heat- and acid-resisting 
materials are accounting for bigger outputs. Tool- 
making works are busy. Engineers’ small tools are in 
particularly strong request. An inquiry has been received 
—_ jJroguay for tools, small grinding machines, taps 
and dies. 

South Yorkshire Coal Trade.—The Quota Committee of 
the Midland (Amalgamated) District (Coal Mines) Scheme 
has fixed the quota for this area as follows : Output supply, 
65 per cent. inland supply and export supply, 65 per 
cent. The figure for the previous month was 30 per cent. 
in each case. The export market shows little change. 
On inland account there is a strong demand for steam 
coal. Iron and steel works continue large buyers of all 
types of industrial fuel. Smalls and slacks are in heavy 
request. The house coal market is more active, but sales 
are well below normal. Foundry and furnace coke are 
busy sections. Quotations are: Best branch hand- 
picked, 268. to 298. ; Derbyshire best house, 22s. to 23s. ; 
Derbyshire best brights, 198. 6d. to 2ls.; best screened 
nuts, 19%. to 20s. ; Yorkshire hards, 19s. 6d. to 20s. ; and 
Derbyshire hards, 198. 6d. to 20s. 








_REconstRUCTION OF SLOANE SquaRE Station.—The 
Underground station at Sloane-square, London, S.W.1, 
will be completely reconstructed under plans finally 
“pproved recently by the London Passenger Transport 
Board. Escalators will be built from both east and west 
platforms to a new ticket hall on the level of the present 
hall. Both platforms will be extended westward so that 
the escalators may rise from the middle of the platforms. 
~ new station building will be constructed and this will 
W. brought forward to the building line in Sloane-square. 

© understand that the preparation of contract draw- 
'ngs 18 in hand and that work will begin before the end 
of the year. Sloane-square station, which is 25 ft. below 
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NOTES FROM THE NORTH. 


#LasGcow, Wednesday. 

Scottish Steel Trade.—Activity is still well maintained 
in the Scottish steel trade, and plant is running to 
capacity in the endeavour to overtake orders already 
booked. Consumers of heavy material have contracts 
on hand representing thousands of tons, which means 
that the demands on steel makers during the next few 
months will be exceedingly heavy. A very, large tonnage 
will be required to cover the requirements of ship- 
builders, while constructional engineers, who have 
recently secured many important industrial contracts, 
keep pressing for deliveries of structural steel. The 
home demand overall is very strong, and is likely to 
continue yet awhile. Conditions in the black-steel 
sheet trade have not changed, and there is a good demand 
for light sheets for the home market. Deliveries to the 
motor-car industry this year have been on a large scale, 
and there are indications that an even larger demand 
is ben J probable in the near future. Prices are steady, 
and the following are the market quotations :—Boiler 
plates, 91. 17s. 6d. per ton; ship plates, 9/1. 7s. 6d. per 
ton; sections, 91. per ton; medium plates, 91. 15s. 
per ton; black-steel sheets, No. 24 gauge, in minimum 
four-ton lots, 121. per ton, and galvanised corrugated 
sheets, No. 24 gauge, in minimum four-ton lots, 141. 
per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—In the malleable-iron trade of 
the West of Scotland, there has not been much improve- 
ment in the demand, and makers are able to meet the 
requirements of their customers without difficulty. 
Business is rather better, however, and the forward 
outlook is very promising. The re-rollers of steel bars 
are still quite busy, and the output amounts to a large 
tonnage. Prices are firm, and are as follows :—Crown 
bars, 101. 10s. per ton for home delivery, and 101. per 
ton for export ; and re-rolled steel bars, 91. 7s. per ton 
for home delivery, and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade—A very healthy state con- 
tinues to prevail in the Scottish pig-iron trade, and the 
demands of consumers are being met with very little 
to spare. Stocks are practically nil, and the output 
of the 15 furnaces in blast is readily taken up. There 
is one disturbing feature at the moment, and that is the 
falling away of shipments of iron ore from Spain, with 
the inevitable seuale that prices are rising. So far no 
change has been made in pig-iron prices, but if the 
cost of ore continues upwards, quotations will almost 
certainly have to be revised. The following are the current 
market prices :—Hematite, 85s. 6d. per ton, and basic 
iron, 75s. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 8ls. 6d. per ton, and No. 3, 79s. 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, August 29, amounted to 151 tons. 
Of that total, 63 tons went overseas and 88 tons coast- 
wise. During the corresponding week of last year, the 
shipments consisted of 66 tons, all of which went over- 
seas. 

Scottish Shipbuilding.—The shipbuilding industry of 
Scotland is in quite a satisfactory state at the present 
time, and steady employment is assured for the winter 
months. There is quite a considerable tonnage on order, 
and although the placing of general cargo vessels has 
been somewhat slow recently, diyde shipbuilders are very 
hopeful of sharing in some of the Admiralty work likely 
to be given out in the near future. During the past 
month, two cargo motorships were booked by Messrs. 
Lithggw’s, Limited, Port-Glasgow, and one 0 vessel 
by Messrs. Caledon Shipbuilding Company, Limited, 
Dundee, while Messrs. Ailsa Shipbuilding Company, 
Limited, Troon, secured the order for two survey ships 
for the Admiralty. The output for A t was very 
satisfactory, and consisted of 12 vessels of 46,235 tons, 
to which the Clyde contributed seven vessels of 41,040 





tons. The following are the details for the month :— 

Vessels. Tons. 

The Clyde - ue odes 7 41,040 

The Forth idee ~~ -_ 3 4,045 
The Tay one inn wan -— 

The Dee ... ~ se eee 2 1,150 

12 46,235 


The Clyde figure is the best monthly total for the year’ 
and is, indeed, the ay since September, 1934, whtn 
the Queen Mary was launched. or the year to date 
the figures are, for the Clyde, 65 vessels of 184,449 tons ; 
for the Forth, 13 vessels of 18,866 tons; for the Tay, 
7 vessels of 20,175 tons; and for the Dee, 7 vessels of 
3,790 tons. 








DresEL-ENGINED LiFEe-BoaT FoR THE ISLE oF WIGHT. 
—A motor life-boat, which the Royal National Life-Boat 
Institution has built for its station at Yarmouth, Isle of 
Wight, recently proceeded from the building yard at 
Cowes to its new station. The vessel is of the Watson 
cabin type, having a length of 46 ft. and a beam of 
12 ft. 9 in., and on service, with the crew of eight and the 
gear on board, weighs 19} tons. She is divided into seven 
watertight compartments, and is fitted with 142 air 
cases, and, in rough weather, can take 95 persons on 
board. The vessel is the first to be built by the Institu- 
tion with twin-screw Diesel engines, each of which is of 
40 h.p. The boat has a speed of 8} knots and carries 
enough fuel oil to be able to travel 237 miles, at full 
speed, without re-fuelling. The engine room is a water- 
tight compartment, and each engine is itself watertight, 
so that it could continue {running even if the engine 





- surface and is the deepest station on the District 
sine of the Underground, was originally opened in 1868, 


three months after the first section of the District Rail- 
ay had been placed in service. 


room were flooded. The new boat has been built out of 
legacies received and her naming ceremony takes place on 


| September 5. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—Conditions in the Cleveland 
pig-iron branch of trade, while still far from conducive to 
extensive expansion of business, are such as permit of 
freer distribution of tonnage than for some time. Stocks 
are still virtually non-existent, but makers are able to 
supply home users with ample quantities for present 
needs and to transfer moderate parcels to second-hands 
for home ree. They are slowly but steadily reducing 
arrears of delivery, but are as disinclined as ever to 
release tonnage for shipment to foreign destinations. 
Buyers would readily enter into contracts for delivery 
over periods ahead at current quotations, but ironmasters 
will not entertain offers on such terms, intimating that 
forward business is subject to price revision. Fixed 
minimum prices keep at the equivalent of No. 3 quality 
of iron at 75s. delivered here, and to consumers at 
Falkirk, 77s. delivered to North-East Coast districts, 
and 78s. delivered to Glasgow. 


Hematite.—Little new is ascertainable concerning the 
situation in the East Coast hematite department. Pro- 
ducers are covering essential requirements of home 
consumers and are allocating small parcels to merchants 
for distribution among home customers, but the latter 
find obstacles to obtaining tonnage for export to the 
Continent as difficult as ever to overcome. he already 
heavy demand promises to increase. Output has been 
added to by the re-kindling of a furnace that has been 
inactive for some time, but still further enlargement of 
production seems necessary to meet expected expansion 
of demand over the fall of the year. Market prices 
remain at the level of No. 1 grade of iron at 85s. 6d. 
delivered Northumberland, Durham and North York- 
shire, but a rebate of 5s. is made to buyers who do not 
place orders in other hematite-producing centres. 


Blast-Furnace Coke.—The large supply of Durham 
blast-furnace coke is well taken up. Makers’ own con- 
suming works are absorbing much of the production, and 
sellers have substantial contracts to execute. Prices 
are based on good medium qualities at 24s. 6d. delivered 
to Tees-side works. 


Foreign Ore.—Resumption of negotiations for renewal 
of expiring ore contracts cannot be looked for until 
conditions change, but heavy imports continue to arrive 
in fulfilment of purchases made some time ago. August 
unloadings amounted to 182,929 tons, as compared with 
213,008 tons in July. 


Manufactured Iron and Steel.—Producers of semi -finish- 
ed and finished iron and steel are very busily employed, 
and in some branches have more work on hand than 
they can cope with. Plant engaged on output of 
semi-finished steel is operating at capacity in endeavours 
to satisfy re-rollers, and manufacturers of finished steel 
are supplying heavy tonnage for requirements of con- 
structional undertakings, engineering shops and 
shipyards, and for railway renewals. For home 
business quotations stand :—Common iron bars, 101. 10s. ; 
best bars, 111.; double best bars, 11/. 10s,; packing 
(parallel), 91. 7s.; packing (tapered), 101. 10s.; steel 
billets (soft), 61. 2s. 6d.; steel billets (hard), 71. 7s. 6d. ; 
steel bars, 91. 7s.; iron and steel rivets, 12/.; steel 
boiler plates, 91. 17s. 6d.; steel ship plates, 91. 7s. 6d. ; 
steel angles, 91.; steel joists, 91. 7s. 6d. ; heavy sections 
of steel rails, 81. 10s. for parcels of 500 tons and over and 
9l. for smaller lots; and fish plates, 121. 10s. Black 
sheets (No. 24 gauge) are 12l. for delivery to home 
customers and 101. f.o.b. for shipment abroad; and 
galvanised corrugated sheets (No. 24 gauge) are 141. for 
delivery to home customers and I1/. 15s. f.o.b. for 
shipment overseas. 


Scrap.—Sales of iron and steel scrap are not numerous 
or heavy, consumers having large stocks and substantial 
deliveries of some descriptions of material to accept. 
Quotations stand :—Light cast-iron, 55s.; heavy cast- 
iron, 62s. 6d. to 65s. ; machinery metal, 65s. to 67s. 6d. ; 
and heavy steel, 57s. 6d. 


Shipments of Iron and Steel._—Total yo ee of iron 
and steel from Middlesbrough and sub-ports during 
August amounted to 41,630 tons, compared with 57,737 
tons in July. Last month’s loadings were composed of 
6,685 tons of pig-iron, 1,632 tons of manufactured iron, 
and 33,313 tons of steel. Of the pig-iron shipped, 
4,248 tons went to coastwise ports and 2,437 tons to 
foreign destinations ; of the manufactured iron cleared, 
488 tons went coastwise and 1,144 tons went abroad ; 
and of the steel loaded, 16,589 tons went coastwise and 
16,724 tons went overseas. Scotland was, as usual, the 
larger buyer of pig-iron, taking 3,273 tons, Belgium 
being second with 980 tons and Germany third with 
575 tons. South Africa, with an import of 1,089 tons, 
was by far the best customer for manufactured iron. 
Among the principal purchasers of steel were: South 
Africa, 4,154 tons ; India, 2,439 tons ; Southern Rhodesia. 
1,644 tons; Denmark, 1,641 tons; Argentine, 1,396 
tons; Straits, 1,205 tons; and Russia, 1,047 tons. 








Tue InpIAN Arr MatL.—Figures issued by the autho- 
rities in India show that 10,500,000 letters were sent 





by air from Great Britain to India during 1935. This 
| compares with 6 million in 1934, and 4 million in 1933, 
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In the “ Life” of Isambard Kingdom Brunel, 
wuiblished by his son, Isambard Brunel, D.C.L., — an 
in 1870, is a tribute from Mr. St. G. Burke, Q.C., (For Description, see Page 246.) 
to Brunel as a witness in engineering inquiries. 
‘** As a witness,” said Mr. Burke, “ he could always 
be relied on as a perfect master of the case he had | 
to support ... He was almost as much of a/| 
diplomatist as an engineer, and knew perfectly well 
how to handle a case in the witness-box so as to 
leave no loop hole for his opponents to take advan- | 
tage of. At the same time he was a perfectly 
honest witness, and while he avoided saying more 
than was necessary for the advancement of the 
cause in which he was engaged, he would have | 
scorned to say or imply anything by his evidence | 
inconsistent with strict truth.” 

The greatest opponent Brunel had to face in the 
witness box was undoubtedly Robert Stephenson, 
and both of them met again and again in connection 
with railway schemes. Whatever their professional | 
attitude to each other was, however, they remained | 
perfectly good friends. A delightful note from 
Brunel’s diary confirms this. When his “ Life” 
appeared, his son presented a copy of it to Charles 
Manby and this is now in the Patent Office Library. 
Pasted into this copy is the following extract from 
Brunel's diary in his son’s handwriting. The 
extract is dated May 5, 1846, and runs : . 


\) 


























‘I have just returned from spending an evening 
with Robert Stephenson. It is very delightful in the 
midst of our incessant professional contests, carried 
to the extreme limit of fair opposition, to meet thus on a Fie. 11 Oven-Batrery Controt Room. 
perfectly friendly footing and discuss engineering points 
as if we were perfectly united. Stephenson is decidedly 
the only man in the profession that I feel disposed to 
meet as my equal or superior perhaps on such subjects 
He has a truly mechanical head and it is singular that 
we never differ in the end when we thus meet, although 
always differing apparently as black from white in our 
public discussions, Believing as I do that he is just as 
honest as myself, therefore | must suppose that we so 
far dishonestly state our published opinions that we each 
publish only those which suit the purpose of the moment ; 
and these alao we have the skill to exhibit through such 
coloured media as also aids our purpose, And all this 
is done, nevertheless, in my own case and therefore 
no doubt in his with what we think (at the moment) 
perfect sincerity or very nearly so. Perhaps this state 
of things after all is beneficial to the purposes of science 
Again | cannot help recording the great pleasure | 
derive from these occasional though rare meetings. The 
Menai Bridge has been our chief subject this evening.” 


Charles Manby, to whom the “ Life’ of Brunel | 
in the Patent Office once belonged, was born mn 
1804 and died in 1884. He was the son of Aaron | 
Manby (1776-1850), the founder of the Horseley 
[ron Works at Tipton and the Charenton Iron Works | 
in France. He assisted his father both in England | 
and France and in 1839 was appointed secretary 
to the Institution of Civil Engineers, immediately | 
preceding James Forrest. He was thus familiar | 

| 

















with the leading figures of the railway era and was 
no doubt consulted by Isambard Brunel. The 
latter, when sending a copy of the “ Life,” wrote, 
on December 7, 1870, from 15, Devonshire Terrace, 
Hyde Park, “1 beg your acceptance of a copy of 
the Life of my Father as a token of my gratitude | 
for your many kindnesses to me since his ell 





On March 1, 187), he wrote to Manby again : 

‘I am much otliged for your letter and for the | 
exertions you and many other friends have made to | 
ensure any acceptance at the Atheneum. | 

| suppose you have seen the Review in ‘ Fraser’ of | 
my book, It will be a good advertisement but does | 
not L think show much force in the writer who has but 
produced a readable though often inaccurate summary 
he ‘Saturday’ has been by far the most thoughtful. 
| think | may by this time fairly assume that I have 
given the quietus to the inordinate pretensions of Mr 
John Scott Russell. But if it had not been for poor 
old Claxton’s gabble he would have without question 
been flourishing away now on the Captain Committee.”’ 


These letters are also pasted in the “ Life ” at the 
Patent Office. 

The elder Brunel, Sir Mare Isambard Brunel | 
(1769-1849), the designer of the Thames Tunnel, 
it will be remembered, was of French nationality, | 
but married an English lady, Miss Sophia Kingdom. 
By her he had two daughters and one son, Isambard 
Kingdom Brunel (1806-1859) who, in turn, had 
one daughter and two sons. One of these was 
Isambard (d. 1902), the author of the “ Life,” 
and the other Henry Mare Brunel (1842-1903), 
a civil engineer. Neither of these had children, 
and so the illustrious family came to an end. 
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STEEL STRUCTURES RESEARCH | 


Tue publication of the Final Report of the Steel 
Structures Research Committee* marks the formal 
conclusion of a notable research investigation 
inaugurated seven years ago. This report is a 
sequel to the First and Second Reports of the 
Committee published in 1931 and 1934, which were 
reviewed in ENGINEERING (vol. cxxxiii, page 85, and 
vol. exxxvii, page 566), and supplements but does 
not supersede them; only by considering the 
three reports together is it possible to estimate the 
measure of success achieved. The work was 
sponsored by the British Steelwork Association and 
organised by the Department of Scientific and 
Industrial Research, and the committee’s task was 
outlined in the terms of reference which were widely 
drawn in the following terms: ‘“‘(a) To review 
present methods and regulations for the design of 
steel structures, including bridges, ‘‘ (b) To investi- 
gate the application of modern theory of structures 
to the design of steel structures, including bridges, 
and to make recommendations for the translation 
to practice of such of the results as would appear to 
lead to more efficient and economical design.” 

The specific inclusion of the words ‘ including 
bridges ”’ in both paragraphs of the terms of reference 
was probably due to the fact that in the Report of 
the Bridge Stress Committee, published a few 
months before the appointment of the Steel Struc- 
tures Committee, the problems arising from the 
dynamic effects of moving loads had been exhaust- 
ively analysed almost to the exclusion of other 
factors affecting the design of bridges. There can 
be no doubt that an investigation of the problem of 
impact was then of more importance to bridge 
engineering than the examination of actual methods 
of design after the estimation of the applied loads. 


° » Department of Scientific and | Industrial Research. 





On the other vial in the case of steel frames 
such as are used in commercial building work, 
questions of impact do not in general arise at all, 
and the major problem is therefore the design of 
the steelwork to carry the applied loading. The 
Steel Structures Research Committee have made no 
examination of the methods of designing bridges 
or of the application of modern theory of structures 
to bridge design, but this detracts in no way from 
the value of their work. The cellular type of 
framework used in building is an essentially different 
form of construction from the triangulated types 
of framework used in bridge building, and although 
some of the work on materials and on riveted and 
bolted splices is also applicable to bridgework, it 
may be considered an advantage that the Committee 
concentrated on the steel-building frame. 

Although an estimation of the applied loads to be 
carried by a frame presents none of the analytical 
difficulties inherent in the problem of impact, it is of 
the highest importance that the applied loading 
should be carefully surveyed and regulated. The 
reduction in total cost of a building which might 
result from devising applications of the modern 
theory of structures, giving say an economy of 
25 per cent., would be offset at once by the necessity 
of designing for a floor load of 50 Ib. per square foot 
if a loading of 40 lb. were sufficient to give an ade- 
quate representation of actual conditions. Thus 
the first task of the Committee was to survey existing 
regulations concerning floor loads and wind loads, 
and to recommend modifications of the existing 
regulations wherever necessary. After a very 
comprehensive examination of the building regula- 
tions in force in a number of countries, the Com- 
mittee proposed a schedule of floor loadings and of 
wind loadings which were published in the Recom- 
mendations for a Code of Practice included in the 
First Report. This was an immediate and sub- 
stantial achievement, since the reduced wind 
loadings and the eight specific categories of floor 
loads were adopted almost in toto by the London 
County Council, and were incorporated in the 
British Standard Specification for Structural Steel 
for Building (No. 449, 1932, revised 1935). Other 
recommendations relating more to the details of 
design have been incorporated in current regulations 
and specifications, but attention is directed parti- 
cularly to the significance of a comprehensive and 
carefully estimated loading schedule, since this 
must form the basis of all subsequent investigations 
if they are to fulfil their expected purpose of leading 
to ‘‘ more efficient and economical design.” 

While the Committee were thus engaged on this 
important section of their work, experimental and 
theoretical investigations were being energetically 
pursued. This work, apart from the tests on welded 
joints and electrodes carried out under the direction 
of Drs. H. J. Gough, F.R.S., and G. A. Hankins, 
at the National Physical Laboratory, and other 
tests on materials, may be broadly classified as 
follows: First, there are the experimental obser- 
vations made on actual building frames in course of 
construction ; secondly, the laboratory investiga- 
tions on full-scale structural details and frameworks ; 
and finally, the theoretical interpretation of the 
experimental results, and the expression of the 
theoretical analysis in a form suitable for the 
purposes of commercial design. 

The field tests were carried out on the steel frames 
of four separate buildings. An account of the tests 
made on the framework of the Geological Museum 
was given by Dr. O. Faber in the Second Report, and 
the Final Report contains an extensive account of 
the tests on three buildings representing hotel, office 
and residential accommodation, all of which were 
undertaken by the Committee’s Technical Officer, 
Professor J. F. Baker. These tests were very care- 
fully carried out and they have resulted in the accu- 
mulation of some valuable and essential information. 
The limitations of this method of testing, which on 
casual observation might seem to be the ideal 
method of experiment, are recognised in the sum- 
mary given in the Final Report. The principal factors 
which affect the range of information obtainable in 
this way are the necessity for subordinating the 
testing schedule to the exigencies of the construc- 
tional programme, the difficulty of obtaining accurate 
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on adjacent sections of the building, and the impos- | tions have been taken as completely rigid for the 
sibility of applying loads in excess of the normal | purpose of estimating the bending stresses in the 


It is well known that tests which are | 


proof loads. 


well within the elastic range are of limited utility | 
in determining the strength of materials, and more | 
of structures and structural details, | 


particularly 
unless the values so obtained are corroborated by 
breaking tests. This is a consideration which is 
recognised in other sections of the Report, where the 
inevitable overstressing which occurs in the normal 
use of rivets, bolts and angle cleats is accepted and 


authorised. It was, of course, impossible to carry 


out, on actual structures, tests to destruction of the | 


type which are now being undertaken by the Road 
Research Department in connection with the 
strength of masonry bridges, and all the tests which 
were taken to the point of failure were made on 
structural units in the Laboratory. 

Apart from the materials tests already referred to, 
the laboratory work was carried out partly at the 
Building Research Station, and partly by Professor 
C. Batho, in the Laboratory of the Civil Engineering 
Department of Birmingham University. An outline 
of the experimental work undertaken for the Com- 
mittee by Dr. R. E. Stradling, Director of the 
Building Research Station, and his assistants was 
given in ENGINEERING in September, 1931 (vol. 
exxxii, page 348). This work included tests on steel 
beams and columns, and also an investigation of the 
strains in a three-storey experimental frame. The 
preliminary results obtained were fully detailed in 
the First Report and subsequent work on the experi- 
mental frame, carried out by Professor Baker, was 
recorded in the Second Report. The investigations 
carried out under the direction of Professor Batho 
were continued without interruption throughout | 
the whole period covered, and the Committee were 
fortunate in having the use of the excellent testing 
equipment installed in the Birmingham University 
Laboratory. This work included investigations on 
the behaviour of bolts and simple bolted splices, from 
which valuable results were obtained, but the greater 
part was concerned with investigations of the 
behaviour of angle-cleat connections. A very com- 
prehensive range of such connections was examined, 
the effect of concrete encasement on their rigidity 
was studied, and the application to practical condi- 
tions of the results obtained was verified by experi- 
ments on a full-scale panel of a two-storey frame- 


work 
The Final Report contains accounts of the field 


tests already referred to, and details of the experi- | 


mental work not recorded in the earlier reports, 
but perhaps the greatest interest of this Report 
in the theoretical contribution of Professor 
Batho and Professor Baker in which new methods 
are proposed for the design of the beams and | 
columns, respectively, in a steel-frame building. 
The necessity for a new treatment of both these | 
problems was dictated by the earlier experimental | 
results, and forms of solution were indicated in the 
Second Report, but new methods of design have | 
now been fully worked out and considerable attention 
has been paid to the necessity for devising simplifi- 
cations of the purely rational methods and to the 
presentation of results in such a form that they are | 
suitable for use in commercial design. Some account 
of this part of the Committee’s work was set out | 
Professor Baker in paper entitled “ The 
Rational Design of Steel Building Frames,” read 
before the Institution of Civil Engineers in April 
(inst.C.E.Journal, June, 1936), that the 


lies 


by a 


last 80 


basis of the proposed method of design is known | 


and some discussion of it has already taken place. 
The necessity for a new method of design depends 


on the interaction between the beams and columns | 


of a framework, an effect which is ignored in the 
approximate methods which have been used hitherto. 
The extent of this interaction is measured by the 
rigidity of the connections, to which constant 
reference is made throughout the Report, and the 
problem is complicated by the fact that the degree 
of rigidity of any connection varies, as Professor 
Batho has pointed out, with variations in load. 
In the method of column design it was found 
impossible to take into account the degree of rigidity 
of a connection without making the method too 
elaborate for commercial use ; and in the practical 
method proposed in the Final Report the connec- 


columns, a limiting case in which any margin of 


| error will be on the side of safety. On the other 


side. The determination of this lower limit of 
rigidity has involved a great deal of experimental 
and analytical work, but the results are stated 
quite simply in the draft rules for design, in graphical 
and tabular form, for four main classes of connec- 
tions which are intended to cover the whole range 
likely to be used in practice. These graphs and 
tables enable the restraining moments in a beam 
to be found at once, and from these moments the 
maximum bending moment and stress are easily 
calculated. Corresponding rules are given for the 
determination of the bending stresses in a column 
section, and graphs are given showing the permissible 
stresses when axial loads and bending moments occur 
together. The procedure is slightly more complicated 
than in the case of beam design owing to the fact 
that in a framework designed to resist vertical 
loads, the load on any beam is always the principal 
factor in determining the stress in that beam, while 
in the case of a column section the stress distribution 


beams framing into it are loaded. Thus the design 
of a column section could never be simplified to the 
extent that is possible in beam design. 

The reduction of the rational design method to the 
form in which it is presented in the Final Report 
is a considerable achievement. Professor Batho, a 
member of the Committee, and Professor Baker, the 
Committee’s Technical Officer, divide the principal 





honours, but the responsibility for the conclusions 


reached and the successful outcome of the work 
is shared by the members of the research panel under 
the chairmanship of Mr. R. Freeman; and in 
| introducing the Report, Sir Clement Hindley, 
Chairman of the Committee, makes a particular 
| note of the services rendered by three members 
of the research panel, Mr. E. W. Butler, Dr. O. 
Faber and Professor A. J. 8. Pippard. 

Now that the Report is published, engineers will 
want to know just how far the new methods of 
design represent an improvement on the more 
| approximate methods which have been used hitherto. 
approximate methods have apparently 


| 


These 
given satisfactory results in regard to stability 
and safety, and acceptance of the new methods 
| will therefore, to some extent, depend on the degree 


in which they promote greater economy. The 


| general effect of the new proposals will be, as stated 
|in the Report, to reduce the weight of the beams 


and to increase the stability of the columns. This 
increase in the stability of column sections, resulting 
from a more accurate determination of the stresses 
in them, may in some cases involve a slight increase 
in their weight, and questions may be asked as to the 
advantage of adopting a new method if what is 
gained on the swings may be lost on the merry-go- 
rounds. The possibility of accepting the new 
methods for beams, while retaining traditional 
methods for the columns, may have to be seriously 
considered when the inclusion of the draft rules in 
building regulations and specifications comes to 
be discussed. It must, however, be remembered 
that the faulty design of columns and struts of all 
kinds is a much more fruitful source of failure than 
any other factor, apart from the more obvious 
faults in design or workmanship, which might occur 
in any part of a structure. The conclusion that 
must be drawn is that by following the traditional 
methods of design a far higher reserve of strength 
is provided in the beams than in the columns, where 
the factor of safety may be dangerously low. It 
would therefore be hazardous to sponsor reliance 
on the help given to the beams by the columns, 
without the assurance provided by the proposed new 
rules that the columns are strong enough to supply 
this assistance. 

An interesting point in the draft rules is the specifi- 
cation of the torque to be applied in the tightening 
of mild-steel and high-tensile steel bolts, which 
are recommended for use instead of tight-fitting 
| turned bolts if an alternative to riveted construc- 


hand, in the method of beam design a lower, instead | 
of an upper, limit of rigidity is determined, the | 
margin of possible error again being on the safe | 


depends primarily on the way in which the various | 
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pneumatic field riveting must be avoided. The 
method of tightening bolts and the torque control 
spanner devised for this purpose in Professor Batho’s 
laboratory were described in the Second Report, 
and the earlier recommendations for the use of bolts 
are now amended and amplified. 

In discussing the effect of wind loads it is stated 

| in the Report “ that in frames with semi-rigid beam 
to stanchion connections, wind bracing should be 
supplied. In the majority of buildings the floor 
slabs and walls form quite adequate bracing. In 
the unusual cases where such bracing is not supplied 
it is believed that a more satisfactory and economical 
building will result if special frames are provided to 
take care of the wind loads than if the responsibility 
is left to that part of the frame (with semi-rigid 
connections) primarily concerned with vertical 
loads.” The disposal of wind effects in this way is 
counter to American practice as applied in the 
frameworks of tall buildings on which wind loads 
may be the controlling factor, but the method is 
| probably adequate for most types of buildings 
| likely to be erected in this country, as exemplified 
by the hotel, office and residential blocks on which 
| the field tests were carried out. The value of this 
| research as a’whole lies in its very full application 
to such frameworks of normal character. Further 
investigation may still be necessary, but the Com- 
mittee themselves could never have expected to 
cover the whole field open to them, nor, though this 
| Report is termed final, would they claim to haw 
now said the last word. That is the very nature 
of research ; every problem solved opens the way 
}to fresh investigations. The value of work 
| done, however, is not to be discounted by that 
| which has not been started, and it is important that 
| the Committee have already done so much. 


| 
| 











HIGH-STRENGTH CONSTRUC- 
TIONAL METALS. 


THe development of high-strength steels and 
non-ferrous alloys is becoming intensified to such an 
extent as to be bewildering to many persons con- 
cerned with the practical uses of such metals. Metal. 

| lurgy of only a few decades ago was a simple subject, 

compared with what the knowledge accumulated 
in the present age has made it. Plain carbon steels 
|and varieties with one or two additions formerly 
represented most of the ferrous branch, while the 
variations in composition of non-ferrous alloys 
were limited. To-day the situation is greatly 
changed. Special steels, specially treated, have 
multiplied to an enormous extent, and nomen- 
clature has had often to resort to a system of 
symbols. The coming of the aeroplane and the 
development of the motor-car have brought about 
& comparable multiplication of aluminium and 
magnesium alloys. Text-books have endeavoured 
to keep pace with progress, but cannot summarise 
the very latest practice. For this purpose a 
symposium such as that on High-Strength Construc- 
tional Metals, held by the American Society for 
Testing Materials at its recent 1936 regional meetings 
at Pittsburgh proves an excellent medium. In this 
case, five comprehensive highly-technical surveys 
were contributed, covering all developments in 
high-strength alloys during the last few years. 
The papers contained a wealth of detail presented 
very concisely. 

Two of the five dealt with carbon and low-alloy 
steels and with corrosion-resisting steels. They 
were presented, respectively, by Mr. E. F. Cone, 
Editor of Metals and Alloys, and Mr. E. E. Thum, 
Editor of Metals Progress. A few years ago, Si 
Robert Hadfield and Mr. T. H. Burnham, 
their treatise on Special Steels, warned ol 
the tendency to announce “ super ” steels with 
properties due to rare elements or secret process- 
ing, which, however, failed to support the claims 
made for them in practice. There not 
seem to be much danger of this in these impartial 
surveys of the properties of new steels, since both 
| drawbacks and examples of success in practict 
are dealt with very completely. In his contribution, 
Mr. Cone summarised the characteristics of Croman- 
sil, a chromium-manganese-silicon steel intr duced 
only six years ago and found invaluable in oil-well 
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high-tensile product, also of American origin. Any 
grade of Cromansil can be welded satisfactorily if 


the welded part be heat-treated, but no special | 


corrosion-resisting properties are claimed for it. 
Cor-Ten, a chromium-silicon-copper alloy steel with 
up to 0-2 per cent. phosphorus, possesses high 
corrosion-resistance and weldability in addition to 
its high-tensile properties, and was sponsored by the 
United States Steel Corporation, who also intro- 
duced “ Man-Ten ”’ and “ Sil-Ten.” A high phos- 
phorus inclusion seems to be a feature of many 
American steels of this class, while most of them 
are really improved copper-bearing steels, While 
Mr. Cone’s paper is succinct and has a strong 
practical flavour, referring as it does to wide ranges 
of uses from Ford V-8 crankshafts to light-weight 
railroad equipment, Mr. Thum confined himself to 
those stainless or corrosion-resisting steels which are 
truly high-strength in physical character, viz., to 
less than 10 per cent. of the stainless steels produced. 
No effort has been spared to attain corrosion- 
resistance combined with high tensile strength, 
although in one or two instances this desideratum 
was found to be unnecessary, since the parts con- 
structed of a material with these properties lasted 
far longer than the life of the plant itself. Of the 
lower chromium steels (which are not strictly 
“ stainless,” since they are well below the border- 
line of 13 per cent. Cr) the one containing 5 per 
cent. chromium has become a common material in 
the United States for air pre-heaters and steam 
super-heaters. 


= 


Temper brittleness has been found to be 
problem in certain steels of this class, but the 
addition of 0-5 per cent. molybdenum avoids this, 
and raises the high-temperature creep resistance, 
although it is accompanied by an increasing tendency 
to scale. Tungsten reduces scaling, and titanium 
imparts easy weldability combined with high 
ductility, while nitrogen, added as high-nitrogen 
ferrochrome to high-chromium ferrous alloys, enables 
refined grain to be obtained, thus improving strength 
and toughness, and making the material suitable 
for seamless tubes and coils. The acknowledged 
mechanical or physical shortcomings of the high- 
chromium alloys has instigated the search for 
others of equal chemical inertness, but of superior 
mechanical qualities. The addition of 2 per cent. 
nickel has proved beneficial, the British Air Ministry 
using such alloys, while one with 1 per cent. nickel 
and 16 per cent. chromium is on the American 
market for resisting low-temperature embrittle- 
ment, which is a useful property in Arctic and high- 
altitude flying. 

Steels for plant used in liquefying gases and 
in de-waxing are further examples of metals which 
have to resist low, instead of high, temperatures. 
Copper improves the resistance to organic acids. 
Mr. Thum discussed the 18-8 chromium nickel 
alloys and referred to preventive measures to 
be adopted in welding in order to avoid attack of 
the welded parts; for example, the presence of 
titanium and niobium (or columbium) prevent weld 
decay. The 18-8 alloy with its high creep-resistance 
appears to be the best material for meeting severe 
conditions up to 1,300 deg. F., as, for example, 
in oil-cracking equipment, although failures have 
been noted in heat exchangers and condensers. 
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welded by any method used for steel, and it has 
proved invaluable, particularly in the dairy industry, 
where tests have shown complete immunity against 
attack and discoloration, a resistance equally 
valuable in the foodstuffs industry. Where it fails, 
compared with nickel, is in its attack by alkaline 
solutions at elevated temperatures, for nickel is 
only excelled in this respect by silver, and is for 
this reason used in caustic-soda evaporators. Mr. 
Geiger’s dissertation was full of informative facts. 
He gave, for example, the tensile properties of nickel 
and Monel metal at liquid-air temperature, as well as 
at high temperatures. Among the directions which 
he gave for pickling these metals, it is mentioned that 
Inconel has to be pickled in a solution of nitric acid 
together with hydrofluoric acid contained in tanks 
which are lined with carbon blocks. The mention 
of hydrofluoric acid suggests that it would have 
been interesting if Mr. Geiger had furnished fuller 
information on the use of Monel metal equipment 
in handling hydrofluoric-acid solutions used for 
etching and for pickling cast-iron. 

In a symposium with such a title, it may be 
questioned why alloys of aluminium and magnesium 
should be considered. However, Messrs. E. H. 
Dix, Jr., and J. J. Bowman, in a joint paper on 
these materials, provide an answer by pointing out 
that the high strength to weight ratio brings them 
within the purview of strong constructional metals. 
There has been so much literature on the properties 
of the light metals that these authors confined their 





review to alloys which have recently assumed com- 
mercial importance and to giving details for their 
suitable mechanical treatment. That it is not only 
for aircraft that such constructional materials are 
now used is shown by references to copper-hardened 
wrought alloys employed in large dragline buckets, 
bridge structures, motor-lorry chassis, and other 
heavy parts. 

A new heat-treated Al-Mg alloy, known at 
present as No. 220, containing 10 per cent. Mg and 
requiring special handling in the foundry, possesses 
the highest combination of strength and shock 
resistance. Certain alloys which have been formed 
or shaped in the annealed state to secure greater 
workability can be heat-treated to increase strength, 
while a further example of advance in technique is 
the “‘ cold storage” of rivets from alloy 178 to 
retard normal ageing and retain higher workability 
until the batch is required. In this method the 
rivets are heat-treated in large batches, quenched 
and stored at 32 deg. F. till used. In a survey of 
forming and welding operations and effects on 
ageing, the authors deal with commercial magnesium 
alloys, including one which has the composition 6 per 
cent, aluminium, 3 per cent. zinc, and 0-2 per cent. 
manganese, which is used for withstanding heavy 
loads and shocks, and appears to be supplanting 
the others. 

A paper dealing with the alloys of copper was 
contributed by Mr. C. H. Davis, of the staff of the 
American Brass Company, and while more concise 
than the others, surveyed materials with tensile 
strengths ranging from 30,000 lb. per square inch 
for pure copper, up to 200,000 lb, in the case of heat- 
hardenable alloys. Copper alloys containing silicon 
are finding applications in certain fields, while 
manganese, zinc, iron, tin and aluminium alloying 





Failure, it is stated in the paper, has also occurred 
when this steel has been used in contact with non- 
oxygenated sea water. 

Resistance to corrosion brings up the subject of 
nickel and its alloys, which was dealt with in a 
paper by Mr. G. F. Geiger, of the International Nickel 


materials are now often employed. The heat- 
hardenable alloys are undergoing development with 
a view to combining high strength with resistance 
to corrosion. Less common additions are also 
being studied, such as palladium, platinum, phos- 
phorus, titanium and beryllium, the latter having 





considerable promise whenever the high price of 
the element can be diminished. In electrical 
equipment and in the landing gears of aeroplanes, 


Company, New York. For constructional purposes 
three principal materials are available, viz., pure 
nickel, Monel metal, and Inconel, the latter being 
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GRAIN-ELEVATOR CONSTRUCTION IN THE 
ARGENTINE. 


Tue Grain Elevator Board of the Argentine 
Ministry of Agriculture, some months ago, launched 
a scheme for the construction of 15 grain elevators 
at various ports and other centres in the country and 
for the provision of 321 smaller elevators at wayside 
stations. An expenditure of 105 million pesos, spread 
over a period of about four years, is envisaged, 
and it is expected that between 70 per cent. and 75 
per cent. of this outlay will be spent on buildings, 
the balance going into machinery and equipment. 
It is stated in a recent issue of the Monthly Journal 
of the British Chamber of Commerce in the Argentine 
Republic that tenders, the closing date for which 
is October 20, are now being considered for the 
construction of the first group of elevators, to be 
erected at Buenos Aires, Rosario, Villa Constitucién, 
Ing. White and Quequén, the contemplated aggregate 
cost of which is about 32 million pesos. The Buenos 
Aires elevator, it is stated, is to have a storage 
capacity of approximately 150,000 tons, and it will 
be equipped to receive, from railway wagons, lorries 
and lighters, a minimum daily quantity of 9,500 
tons of grain. Its equipment will enable 3,700 tons 
to be cleaned daily and 500 tons to be dried, while 
it is to be able to load 13,400 tons of grain a day. 
It is possible, however, that instead of one 150,000- 
ton elevator, two elevators, each having a storage 
capacity of 75,000 tons, may be decided upon. 
Two terminal elevators are to be erected at Rosario, 
the first in the northern zone of the port, on land 
belonging to the Central Cérdoba Railway, and the 
second in the southern zone, on land belonging to 
the Port of Rosario Company. The capacity of 
the first will be 50,000 tons and that of the second, 
75,000 tons. At Ing. White the existing elevator 
will be enlarged to enable it to contain 60,000 tons, 
while the capacity of the elevator to be built at 
Quequeén will be 50,000 tons and that of the structure 
to be erected at Villa Constitucién, 55,000 tons. 


Tue “ QueEN Mary’s”’ Recorp. 


Last week we chronicled the good westward run 
of the Cunard White Star liner Queen Mary, and 
stated that we looked forward to something still 
better in the future. The wait has not proved of 
long duration, for on her return eastward trip, the 
vessel established a new record for the Atlantic, 
with an average speed between the Ambrose Light 
and Bishop Rock of 30-63 knots. This compares with 
the previous record of the Normandie of 30-31 knots. 
The Queen Mary, leaving New York on Wednesday, 
August 26, passed the Ambrose Light at 8.15 p.m., 
B.S.T., and the Bishop Rock at 8.12 p.m., B.S.T., 
on Sunday, August 30. The total time, therefore, was 
3 days, 23 hours, 57 minutes, this being the first occa- 
sion on which the crossing has been made in less than 
four days. The western trip was made in 4 days and 
27 minutes, while the Normandie’s best (westward) 
run has been 4 days, 3 hours, 14 minutes. The daily 
runs and their average speeds for the last trip of the 
Queen Mary were : Ist day, 580 miles (30-13 knots) ; 
2nd day, 703 miles (30-57 knots); 3rd day, 713 
miles (31-00 knots); and 4th day, 712 miles 
(30-96 knots). The Queen Mary thus recaptures 
the Blue Riband for this country, but it seems 
likely that she may have to do still better to retain 
it, since it is understood that the Normandie, since 
the recent alteravions, has still a margin to utilise 
when the occasion appears to be appropriate. In 
the meantime, we may congratulate ourselves that 
the honour, so long held by this country, has 
returned to us, and in our congratulations to the 
owners, builders and engineering staff on board, 
express the hope that they also have a little in 





beryllium-copper has already assumed practical 
significance, the hardening and strengthening of 
! such alloys giving tensile strengths of over 200,000 Ib. 
for any particular purpose will depend on the | per square inch. Mr. Davis followed up his survey 
service conditions and operating temperature. |of alloys available with a summary of practical 
Inconel, being the newest material, is attracting | applications in architecture, chemical equipment, 
considerable attention. It has found a place in| tanks, bridges and marine uses, and in the form of 
the power field, where it is used to withstand super- | wire, and his contribution served to emphasise 
heated steam at 750 deg. F., with flashes up to| what had been demonstrated by the other papers, 
800 deg. On a Charpy testing machine the un- 
annealed ulloy gives values as high as 200 ft.-lb., | service of the engineer an enormous range of high- 
and fails to fracture even at this point. It may be | strength alloys, both ferrous and non-ferrous. 


& non-magnetic alloy introduced in 1931, and 
containing 13-5 per cent. chromium and 8 per cent. 
‘ron. As Mr, Geiger points out, the choice of metal 








reserve. 
CuaRING Cross BRIDGE. 
Five or six years ago, publicists, and to a less 


extent engineers, were greatly, and even heatedly, 
concerned with the problem whether a new bridge 


should be built across the Thames at Charing Cross ; 


and, if so, of what type it should be. This con- 


troversy was brought to an abrupt conclusion 


namely, that the metallurgist hae placed at the | by the economy campaign of 1931, and since then 
| it has been decided, for better or for worse, to rebuild 


| that other link in 


cross-river communication— 
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Waterloo Bridge—on a larger scale. Until, however, 
it is definitely decided whether or not a new bridge 
constructed at Charing Cross, certain 
proposals for the development of land on both sides 
of the river cannot be proceeded with, and in 
December, 1934, therefore, the Minister of Transport 
asked the London and Home Counties Traffix 


is to be 


Advisory Committee to review the subject from the | 
results of this review | 


traffic point of view. The 
are given in a report which was published by the 
Stationery Office last week, and are probably by this 


time generally known. It will, therefore, suffice 


to say that the Committee, though not entirely | 
of a} 


unanimously, recommend the construction 
new bridge which would be sited downstream of the 
existing railway bridge and, in addition to the road 
way, would carry five railway tracks. 
to the diagram, this bridge would to some extent 
overlap the present bridge which, 
though this is not explicitly stated, would be 
removed. No further engineering details are 
given. The northern bridge head would be sited 
between Northumberland-avenue and a line drawn 
from Agar-street to the Thames, and 
The for approaches in the 


necessity adequate 


interests of the traffic is insisted upon and that on | 
the north side should, it is stated, extend as far as | 


EKuston-road. Again, no details as to how this is 
to be achieved are given. 
Cross station to the south side of the river is dis 
missed as impracticable. The insistence of wit 
nesses that an early decision should be reached on 
this matter is endorsed, and in this connection it is 
a pity that the attitude of the London County 
Council who are, of course, the body most inti 
mately concerned, of altogether un- 
necessary detachment. That the delay which 
occurred in connection with Waterloo 
should be repeated is unthinkable. It is essential, 
therefore, that an early decision should be reached, 
and that the construction of the bridge should be 


was one 


combined with a wide scheme of road improvement | 
value | 


surrounding areas. Otherwise its 


very much reduced. 


the 
will be 


A Survey or INpusTRIAL DEVELOPMENT. 


A survey of industrial development during 
1935, which has been prepared by the Board of 
Trade, was issued by the Stationery Office last week, 
at the price of 9d. 
510 new factories, giving employment to 49,750 
workers, were opened, that 192 were extended, and 
186 were shut down. These figures compare with the 
respective totals of 520, 151, and 502 in 1934. In both 
years only factories employing 25 or more persons 
were included. Of the 510 new factories, 213 were 
opened in Greater London, 121 in 
England, and 69 in the Midlands; only four were 
opened in Wales and Monmouth. Nevertheless, it 
is stated that there is no evidence of a drift of 
industry southward in the sense that new factories 
in the south are the result of transfer from the 
north. In fact, the net movement is in the other 
direction ; and five out of six factories opened 
on transfer in the north came from the south. 
There was also a considerable transfer of factories 
within the regions themselves. 
point is that the number of factories established by 
or with the assistance of foreign concerns was only 
20, compared with 40 in 1934. Of these, 10 were in 
the Greater London area. Of the new factories, 
23 were concerned with general engineering, of 
which nine were in the Midlands and eight in 
Greater London. There were also 16 extensions 
of existing factories, five of these being in Greater 
London and five in she north-west. There were 
14 closures, of which 8 were in Greater London, 
but 5 of these were opened elsewhere. As regards 
electrical engineering, 25 new factories were opened, 
18 being in Greater London, but 18 factories were 
also closed in this area. Of the new openings, ten 
were engaged in the manufacture of wireless 
apparatus, four in the manufacture of domestic 
appliances, and the remainder in more general work. 
Thirteen of the 19 closures were also concerned 
with wireless products, but 11 of these were trans- 
fers, all but one of which were in the same area. 
An attempt, which was not altogether successful, 


According j 


presumably, | 


the | 
southern bridge head on the Lion Brewery site. | 


The removal of Charing 


Bridge | 


It records that during the year, | 


North-West | 


A further interesting | 
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THE LONDON TELEVISION-BROADCASTING 


Fic. 9. 


Fie. 10. 
was made to discover the motives which influenced 
industrialists in the choice of factory sites. Of the 
354 cases examined, the reason given in 198 was 
convenience of premises, while such attractions as 
accessibility of raw materials, proximity to markets, 
suitability of labour and proximity to other factories 


in the same industry only attracted suffrages in the | 


forties and twenties. It is rather surprising that 
cheap land, low rent or low rates was only given as 
the reason in 19 cases. 








THE LONDON TELEVISION-BROAD- 
CASTING STATION. 


(Concluded from page 234.) 


HAVING, in our previous article, illustrated 
and described the sound transmitter and the equip- 
ment supplied by Messrs. Marconi-E.M.I. Television 
Company, Limited, to the London television-broad- 
casting station of the British Broadcasting Corpora- 
tion, at Alexandra Palace, we propose to complete 
our account of the station by dealing with that 
supplied by Messrs. Baird Television, Limited. In 
order to provide a satisfactory service, this company 
decided to install three types of scanner, viz., a 
spotlight scanner for televising persons, &c., in a 
special studio; an intermediate-film scanner for 


|are lamp is focussed through a small wate 





STATION, 


INTERIOR OF BarirRD STUDIO. 


BarrD TELECINE SOANNER. 


televising scenes in a large studio equipped with a 
stage ; and two, known as telecine scanners, for 
transmitting cinematograph films. After extensive 
experiments and demonstrations, in which up to 
700 lines per picture were used, the Baird Company 
decided to employ 240 lines per picture, this number 
being regarded as the most suitable for the initial 
service purposes. We understand, however, that 
any number of lines up to 1,000 per picture can 
be used on the same system. 

The spotlight scanner operates on the principle 
first employed by Mr. J. L. Baird, but the lighting 
now used is no more intense than that employed 
in ordinary rooms, so that it causes no discomfort 
to the person being televised. The equipment ® 
divided into two main sections, viz., the projection 
room containing the light source, the scanning 
unit, the line-synchronising impulse generator and 
its associated amplifier equipment ; and the studio, 
in which there are four multiplier photo-electrie 
cells with the necessary amplifiers. In the former, 
a beam of light from an automatic high-intensity 
-r-cooled 
window at the tcp of the scanning unit in ¥ hich 
there are two discs running in a vacuum, each dis¢ 
being driven by a separate synchronous motor, 
also running in vacuo. The scanning disc, which 
rotates at 6,000 r.p.m., has 240 minute apertures 
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arranged in four spiral traces, each containing 


STATION, | 60 holes, near the periphery. The second disc has 


£ 





asiverenns | 


a spiral slit near the outer edge and acts as a rotating 
shutter, so that only one of the holes in the scanning 
disc is exposed to the light beam from the arc 
at a time. Associated with the scanning unit is 
a line-synchronising impulse generator, which com- 
prises a light source, optical system and photo- 
electric cell. A series of 240 synchronising. slits 
arranged in a circular trace round the scanning 
dise allow the light to fall on the photo-electric 
cell and this, in conjunction with a specially-designed 
amplifier system, produces square-topped synchro- 
nising impulses at the end of every scanning line. 
The spotlight beam from the scanning unit is 
focussed through a window in the wall of the pro- 
jection room into the studio, where it sweeps across 
the subject being televised, the light diffusively 
reflected from the subject falling on to the four photo- 
electric cells, each containing five-stage electron 
multipliers, and mounted on movable stands. The 
output from each multiplier cell is supplied to an 
A amplifier in the studio, whence it is passed on 
to a B amplifier in the projection room and then 
to an output-control amplifier. From this, the 
television signal, together with the line-frequency 
synchronising impulses, is passed on to the control 
room, which will be referred to later. 

The intermediate-film scanner is used, as pre- 
viously mentioned, for televising scenes from a 
large studio, the interior of which is illustrated in 
Fig. 9, on page 258. The scanner can be seen on 
the left and it will be noticed that it is located in 
a bay provided with large plate-glass windows. The 
apparatus consists of a film-processing unit, which 
comprises recording cameras, sound head, processing 
tanks, are lamp and scanning unit, and an amplifier 
desk containing the A and B amplifiers, a control 
amplifier and the necessary power supplies, de- 
coupling units and monitoring rack, the latter 
enabling the pictures to be viewed at an early stage. 
The processing unit consists of a tank divided into 
six compartments in which the film, after exposure 
in the camera, is developed, washed, fixed, washed 
again, and scanned. The sixth compartment is 
an outer jacket containing warm water to keep the 
developing and fixing solutions at the correct 
temperature. The camera, sound recorder, sound- 
reproducer head and various accessories are mounted 
on a frame above the tank and this frame can be 
raised or lowered by means of a pneumatic jack. 
When lowered, the film passes through the various 
compartments of the tank and when raised it is 
lifted clear of them, thus facilitating the operation of 
film threading. 

The film, which is 17-5 mm. wide, i.e., half the 
standard 35-mm. film, is passed through the camera, 
which is of the usual intermittent type, at a speed 
of 47 ft. per minute, the whole unit being driven 
by a synchronous motor running at 1,500 r.p.m. 
After passing through the camera, the film is fed 
through a sound recorder in which the sound track 
is recorded on the film between the perforations 
and the edge. It then enters the tank and after 
developing, washing and fixing, runs over a guide 
in the scanning compartment which is filled with 
water. For scanning, a beam of light from an 
automatic mirror arc lamp is focussed through a 
window in the compartment and by this means the 
picture from the moving film is projected on to the 
scanning unit, which consists of a scanning disc 
having 60 minute holes in a circular path near its 
periphery. The disc is rotated by a water-cooled 
synchronous motor at 6,000 r.p.m., é.e., if makes 
four revolutions per picture, since these are trans- 
mitted at the rate of 25 per second, and, in this way, 
the 240-line picture dissection is obtained, It may, 
perhaps, be noted here that the apertures in the 
scanning disc are arranged in a circular path because 
the film is moving. The spots of light thus scan the 
whole picture in the same way as those produced 
by the scanning disc having the apertures arranged 
in spiral paths scan a stationary object. Both 
the motor and the scanning disc run in an evacuated 
chamber, the vacuum being produced by a single- 
stage pump. A mercury contactor is included in 
the motor circuit and is arranged so that it is 
impossible to start up the disc until the necessary 
vacuum is attained. The water-cooling system of 
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the synchronous motor is connectéd to the sprays 
in the washing compartments, the water supply 
being taken from the mains. In the event of a 
failure of the water supply, a water cut-out, operat- 
ing through a relay, cuts off the current to the motor 
before any damage can be done. Moreover, the 
arrangements are such that the motor cannot be 
started up unless water is circulating through the 
cooling system. 

The light passing through the apertures in the 
scanning disc and through the film is focussed by a 
lens on to a ten-stage electron-multiplier photo- 
electric cell contained in a head amplifier housed 
on top of the scanning unit. The variations in 
intensity of the light, due to the picture on the film, 
produce corresponding variations in the current 
from the cell and these constitute the picture | 
portion of the television signals. For synchronising, 
a line-synchronising impulse generator, somewhat 
similar to that of the spotlight scanner, above 
referred to, is associated with the scanning unit, 
and this produces square-topped synchronising 
impulses at the end of every scanning line. After 
passing through the scanning unit, the film goes on 
to a sound head in which it runs over a guide in a 
small container provided with a constant supply of 
water. A beam of light is concentrated on the 
sound track of the film as it passes over the guide, 
and the varying light transmitted is focussed on to a 
photo-electric cell which produces current variations 
corresponding to the sound accompanying the 
picture. From the sound head the film is passed 
on to a spool which dips into a trough of water, 
so that it is wound in a wet state. At the end of the 
run, however, the film is wound from the spool 
on to a wooden drum where it is allowed to dry. 
The dried film is stored and can be transmitted 
again, if required, by means of the telecine machines 
referred to below. The output from the head 
amplifier is passed through an A amplifier and B 
amplifier to a control amplifier, from which the 
signals are passed on to the control room. It is a 
noteworthy fact that, with the whole of the opera- 
tions described above, the time which elapses 
between an event on the stage and its radio trans- 
mission is only 30 seconds. 





The telecine scanners, one of which is shown in | 
Fig. 10, page 258, is capable of giving television 
pictures, with the accompanying sound, from any 
standard 35-mm. sound film. The equipment, which 
is in duplicate, comprises a projector unit, consisting 
of a light source, film-drive mechanism and optical 
system, and a line-synchronising impulse generator 
with its associated amplifier and auxiliary equip- 
ment; and an amplifier unit which incorporates 
the A and B amplifiers with the necessary power 
supplies, decoupling units, control and monitor 
racks. The scanning unit employed is practically 
identical with that used in connection with the inter- 
mediate-film scanner and therefore need not be 
described in detail. The amplified output is passed 
on to the control room. It may be noted that a 
standard monitoring rack, provided foreach machine, 
enables the outgoing picture to be viewed at this 
stage. The rack, shown on the left in Fig. 10, 
is entirely mains operated and self-contained. 

By means of the equipment in the control room, 
the interior of which is shown in Fig. 11, on page 259, 
the vision and sound signals from any of the scanners 
can be made to operate the vision and sound trans- 
mitters. The signals are fed to three termination 
racks with five termination amplifiers in each rack, 
each amplifier being provided with a gain control 
enabling adjustments in level to be made as desired. 
These amplifiers, and all others associated with 
the scanning systems, have an overall character- | 
istic which is substantially flat over the frequency | 
range from 10 cycles to 2-3 megacycles per second, | 
the variation being not more than 2 decibels through- | 
out the whole range. On the main vision and sound | 
control desk in the control room, shown in the fore- 
ground in Fig. 11 and to a larger scale in Fig. 12, is 
a pre-selector unit having six low-capacity triple- 
pole double-throw changeover key switches, and the | 
incoming signals from the termination amplifiers 
are fed to the centre contacts of these switches. 
The outer contacts are each connected to the | 
opposite ends of a three-gang two-way fader unit 
having an earthed central position. By this 








| current to various parts of the transmitter are 


| grid eireuit of the drive stage, which comprises a 
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arrangement the required programme, and that 
which is to follow it, can be connected to the fader 
unit so that one programme can be faded out and 
the other faded in as required. The vision signals 
from the fader unit pass on to a main modulation- 
control amplifier unit which has a low overall gain 
and serves for all programme sources. A cathode- 
ray oscillograph mounted on the sloping panel of 
the control desk, and clearly shown in Fig. 12, 
enables the wave form of the complete picture 
with the frame-synchronising impulses, or of a com- 
plete line with the line-synchronising impulses, to 
be seen. 

From the modulation-control amplifier the vision 
signals are fed to a side-band corrector amplifier and 
the line- and frame-synchronising impulses pass 
to a synchronising-mixing amplifier. The output 
from these next passes to a C amplifier rack, which 
is actually the sub-modulation stage, and from this 
the signals pass on to a line-termination unit rack. 
The vision signals are fed to an amplifier at the top 
of the rack and the mixed synchronising signals 
to one at the bottom. The output from both these 
amplifiers is then supplied to the D amplifier unit 
in the transmitter hall. 

Here the final stages of the modulation system, 
the transmitter, and the motor generators supplying 


situated. The motor-generators supply high-tension 
direct eurrent at 10,000 volts for the later stages of 





the transmitter, and at lower voltages for subsidiary 
purposes, and for studio lighting. The machines 
have been specially designed to ensure silent running | 
and have all been mounted on “ floating” founda- | 
tions. The transmitter, shown in the background 
in Fig. 13, page 259, comprises three main panels, 
and a cubicle in which the smoothing circuits are 
housed. The first panel incorporates the constant- 
frequency drive equipment, using a crystal oscillator 
enclosed in a temperature-controlled double oven. 
The crystal oscillates at a frequency of 1-406 mega- 
cycles per second and is followed by frequency 
doublers and amplifiers which give an output from 
this unit of 100 watts at 45 megacycles. This out- 
put is passed through a concentric feeder to the 


single demountable water-cooled tetrode valve having 
an output of approximately 8 kW to 10 kW when 
supplied with anode current at 7,000 volts and screen 
current at 2,000 volts. The latter, it may be noted, 
is supplied from a separate generator mounted on 
the same shaft as that which supplies the anode 
current. The line- and frame-synchronising im- 
pulses from the appropriate modulation amplifier 
are applied to the drive stage and after amplifica- 
tion are passed on to the output stage, which is 
that on the right in Fig. 13. This contains one 
demountable water-cooled tetrode having a maxi- 
mum output of 40 kW to 50 kW, the anode current 





being supplied at 10,000 volts. As in the drive 
stage, the screen current for the output tetrode is 
supplied from a separate generator on the same 
shaft as the anode-current generator. The high- | 
frequency circuits associated with the anodes and 
grids of the last two stages of the transmitter are 
provided with water cooling where necessary, this 
serving both to keep the parts at a reasonable work- 
ing temperature and to provide the damping 
necessary to ensure a good picture. The output 
from the transmitter is coupled to a concentric 
feeder, leading to the aerial, through an inter- 
mediate circuit which also incorporates water 
cooling. The transmitter is entirely controlled 
from a control desk in the transmitter hall, and the 
outgoing picture can be checked by a cathode-ray 
oscillograph and also by a Televisor receiving set. 
The control desk is shown in Fig. 13, and the screen 
surrounding the oscillograph can be seen in front 
of the operator in this illustration. It may be 
mentioned here that the demountable water-cooled 
tetrode valves employed are particularly stable and 
reliable for working at the high frequencies required 
for television transmission. The electrodes are re- 
placeable, and although the valves are continuously 
evacuated, we understand that it is only necessary 
to use the evacuating pumps for a maximum of 
15 minutes a day. 

A complete sound chain is provided for use with 





each type of scanner employed and with a gramo- 
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phone pick-up. There are three microphones 
the large studio and one in the spotlight studio, 
all of which are controlled from the control roo: 
In general, it may be said that the complete insta! |a- 
tion is fully protected to ensure safety and has been 
designed to ensure continuity of service in almost 
any eventuality. We may, perhaps, be permitted to 
recall here what was, we believe, the first public 
demonstration of television by Mr. J. L. Baird in 
1925, which was described in ENGINEERING, vol. 
exix, page 661. A comparison between the crude 
apparatus then employed and that described above 
will give a good idea of the progress made in 11 years 
in this most difficult but fascinating branch of 
applied physics. The Alexandra Palace station 
is being operated during the exhibition of wire|«ss 
apparatus at Olympia and the signals are being 
picked up there to enable the public to see what 
may be expected from modern high-definition 
television. We understand that a regular publi 
service will be commenced early in November, but 
it should be made clear that the service will at first 
be of an experimental character and it will doubtless 
be improved as experience is gained. The reliable 
service range is expected to be 25 to 30 miles, so 
that the whole of Greater London and a considerable 
part of the Home Counties should be effectively 
covered. Actually, we understand, television from 
Alexandra Palace has already been received at 
considerably greater distances. One of the difii- 
culties in connection with reception, we imagine, 
will be the radiation from motor-car ignition systems, 
which interfere considerably with reception on 
ultra-short waves. When, however, the difficulties 
overcome in developing high-definition television to 
its present state are borne in mind, this particular 
problem should not be insoluble. 
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Aerodynamic Theory. W. F. Duranp, Editor in Chief. 
Vol. V. Division N. Dynamics of the Airplane 
Division O. Airplane Performance. Berlin: Julius 
Springer. [Price (in England), 15 marks.] 

Previous volumes of this comprehensive work 

have dealt successively with fluid mechanics and 

with the applications of aerodynamic theory to the 
individual components of an aeroplane, On the 
foundation thus prepared, consideration can be given 
to the aeroplane as a whole, and the present volume 
is devoted to those aspects of aircraft stability and 
performance in flight which are of first-rate import- 
ance to the advancement of aeronautics. The 
book comprises two main divisions, one of which 

—an extensive treatise covering the whole range 

of present knowledge of aeroplane dynamics—is 

the work of Professor B. M. Jones, of Cambridge ; 
while the other, dealing with performance problems, 

is by Mr. L. V. Kerber, late member of the U.S. 

Army Air Corps. 

The mathematical analysis of the behaviour of 
an aeroplane under the influence of forces which 
disturb its steady flight is a matter of the utmost 
complexity, involving consideration of mutual inter- 
actions among all the dynamic and aerodynami 
characteristics of the machine, and based on der'- 
vatives and other data the experimental determina- 
tion of which calls for work of great precision. ‘The 
difficulty of applying these methods to specifi 
problems has hitherto been enhanced both by the 
discursive and often inconvenient manner in which 
the original data were published, and by the laborious 
computations subsequently necessary. Not the 
least valuable and permanent part of Professor 
Jones’ work, therefore, is that of collecting and 
co-ordinating an enormous volume of scattered 
research, presenting the typical data relating t 
different types of machines in compact form with 4 
common notation, and finally showing in detail 
the successive stages in the stability computations 
for a number of machines. Throughout the bulk of 
the work coefficients and equations are expressed 
non-dimensionally—a form which facilitates the 
inter-comparison of data and their application 
the solution of specific problems. The scope of the 
treatise covers, generally, the characteristic equa 
tion of symmetric, asymmetric and circling flight ; 
the statement and solution of the dynamic equations 
for small disturbances from steady conditions ; and 
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numerical solutions of the symmetric and asym- | 
metric equations. Especially valuable features of 
the treatment in these chapters are the attention 
given by the author to the relative importance of 
the several factors which combine to produce a 
given result and to the estimation of data for 
prospective machines from those available from 
tests of existing ones. One section is devoted to a 
simple discussion of free flight on the lines of Lan- 
chester’s theoretical work, but introducing some 
interesting modifications. The main subject is 
concluded by an analysis of the spinning motion of 
vroplanes, and of the effects of control manipulation 
in recovering from spins. 

The somewhat simpler problems of estimating the 
speed, ceiling, range and endurance of aeroplanes 
occupy the remainder of this volume. The basic 
performance equations are amplified into practical 
shape and illustrated by numerical examples. A 
large number of power, parasitic resistance, and 
general aerodynamic data are collected for reference, 
and a useful discussion is given of the influence 
of the principal factors on performance. In addi- 
tion to discussing the pioneer methods of perform- 
ance estimation developed by Bairstow, Lesley and 
others, the author furnishes details for computing 
the power available and required, and his treatment 
as a whole is much more complete than those 
previously available. 

In both divisions of this volume the authors have 
been at pains to facilitate the application of their 
work to practical problems. Especially in the 
chapters dealing with aeroplane dynamics, a very 
difficult subject has been made, by careful treat- 
ment in competent hands, far more readily assimil- 
able than hitherto. Both for its subject matter, 
therefore, and for its originality of presentation 
the book will well repay careful study by designers 
and aerodynamicians generally. 
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Current Convertors. By H. RussrK. 
Isaac Pitman and Sons, Limited. 
2le. net 
Tue rapid d velopment of the mercury-are rectifier 
recent years has produced an extensive literature 
in the form of technical papers, which is now being 
followed by a spate of treatises on the subject. 
his is not surprising when we consider the poten- 
halities of this form of electric valve. What is 
perhaps Surprising is the tenacity with which the 
rotary converter has maintained a position against 
‘uch @ competitor. The time taken by the rotary 
“olverter to oust the direct current turbo-generator 
as much shorter. 





Mr. Rissik’s book will be welcomed. He speaks 
with authority based on personal experience. His 
work forms an introduction to all modern applica- 
tions of mercury-are rectifiers. It is divided into 
two parts, the first part treating the theory of the 
plain, uncontrolled, rectifier and associated trans- 
former circuits. The author has developed a new 
diagrammatic method for demonstrating alternating- 
current wave-forms; but, while interesting, it is 
doubtful whether it is superior to the orthodox 
method of building up the line currents from the 
secondary blocks, All practical transformer con- 
nections for 3-anode, 6-anode and 12-anode rectifiers 
are fully discussed. 

The second part deals with the grid-controlled 
rectifier in its various forms, and occupies about two- 
thirds of the space. The name “ invertor” for the 
rectifier changing direct current to alternating 
current may be allowed perhaps, but we do not 
like the author’s term “ cyclo-convertor ”’ to denote 
a converter for changing the frequency. Current 
and voltage relations are developed mathematically 
and interpreted clearly by the aid of diagrams. 
Space is devoted to the calculation of the magnitude 
of the harmonics on both the alternating-current 
and the direct-current side. Some of the curves 
reveal curious distortions, and it will be surprising 
if severe interference is not produced by many 
systems. 

The volume should prove useful to those respon- 
sible for the maintenance of rectifier equipments. 
It shows typical layouts and complete equipments 
with details of auxiliaries. The photographs are 
well reproduced, and on the whole well selected. 
If anything, there are too many for a technical work, 
and some certainly have the appearance of being 
drawn from propaganda material. Both glass- 
bulb and steel-tank practice are detailed and com- 
pared, and a typical design is included. A valuable 
feature of the work is the number of references— 
foreign as well as English. The book will be used 
by engineers and students alike, as containing both 
sound theory and up-to-date practice. 





Denys Papin, Inventeur et Philosophe Cosmopolite. 
1647-17—. By C. Casanes. Paris : Société Frangaise d’ 
Editions Littéraires et Techniques. [Price 15 francs.] 

Txat the life of Papin should appeal to a student 

of the history of science is not surprising. There 

are memorials to Papin at Blois and Cassel ; he was 
the collaborator or correspondent of Huygens, Boyle 
and Leibnitz; his memoirs are to be found in the 


Philosophical Transactions, the Journal des Scavans, 
and the Acta Hruditorium of Leipzig; he was the 
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inventor of the “ digester’? and the lever safety 

valve ; he was the first to propose the formation of 

a vacuum beneath a piston by the condensation of 

steam; and he was one of the earliest to suggest 

driving a boat by steam. Moreover, he laboured 
at a time when experimental science was making 
great strides, and when commerce and industry 
were about to enter upon a new phase. If, there- 
fore, one of the aims of the history of science, as 

M. d’Ocagne says, in his preface to this book by 

M. Cabanes, is to illuminate the lives, characters 

and psychology of the pioneers in scientific conquest, 

the story of Papin is worth the telling. 

Papin was born in the historic city of Blois, in 
the department of Loir-et-Cher, August 22, 1647. 
He was the son of an official, and was brought up 
in the Protestant faith, a fact which, owing to the 
Edict of Nantes of 1685, had considerable influence 
on his career. He was educated for a doctor, and 
in 1669 took his degree at Angers. A few years 
later he had the good fortune to be employed by 
Huygens, in Paris, and with this began his life- 
long devotion to science. In 1675, when twenty- 
eight years of age, he came to England, and with 
Boyle did much work on the air pump. In 1680 
he was made an F.R.S. The year before he had 
invented his new cooking apparatus, described in 
a work in 1681, entitled ‘“‘A New Digester, or 
Engine for Softening Bones.” In the preface to 
a later edition he said, ‘I will let people see the 
machines try’d once a week, in Blackfriars, in 
Water Lane . . .every Monday at three of the clock in 
the afternoon.” Meals cooked in his digester were 
enjoyed by members of the Royal Society, and 
as Evelyn wrote, ‘exceedingly pleas’d all the 
company.” On the digester Papin placed a weighted- 
lever valve, which is generally regarded as the first 
safety valve, though Papin looked upon it more as 
@ pressure gauge. From London, in 1681, Papin, 
at the request of the Venetian ambassador, went to 
Venice to assist in inaugurating a scientific academy, 
but returned in 1684, and was made temporary 
curator to the Royal Society with a salary of 30/. 
per annum. Hoping to improve his prospects, in 
1687 he accepted an invitation from the landgrave 
of Hesse-Cassel, by whom he was given the chair of 
mathematics in the University of Marburg, a post, 
however, which proved to be anything but a bed 
of roses. Whatever his difficulties, however, Papin 
was always scheming and inventing, and to this 
period in Marburg belong his suggestions regarding 
the steam engine and the steam boat. What he 
actually achieved with the latter will probably 
never be accurately known. Circumstances were 
against him, and as the years went on he had the 
melancholy experience of seeing most of his ambi- 
tions unfulfilled. His end was as sad as that of 
Trevithick, and no one knows where or when he 
died. When well over sixty he came to England 
again, and the last letter which has been preserved 
was one addressed to Hans Sloane, in which Papin 
said, ‘‘ Certainly, Sir, I am in a sad case, even by 
doing good, I draw enemies upon me, Yet for all 
that I fear nothing, because I rely upon (God 
Almighty.” 

Papin’s story is but another in that long list of 
tragedies which the history of invention relates, but 
though he received little recognition in his own day, 
later generations have done something to atone for 
that neglect. In his study, M. Cabanes gives many 
interesting facts regarding the Papin family, the 
history of the time, and the progress of invention, 
and he is evidently a firm believer with Voltaire that 
‘** Les inventeurs ont le premier rang, a juste titre, 
dans la mémoire des hommes.” 

A Comprehensive Treatise on Practical Mechanics. By 
J.M. Lacey. London: The Technical Press, Limited. 
[Price 18s. net.]} 

WERE it not for a tendency to indefiniteness, this 

book would be an excellent guide and text-book for 

the student proceeding from the elementary stage 
to the higher and more specialised branches of 
mechanical science. In defining his subject, the 
author opens by stating that dynamics deal with 
the general laws of force which, as applied to solids, 
liquids, and gases, give rise to the three divisions— 
mechanics, hydrostatics and pneumatics. But then 
dynamics is one of the sections of the book, and is 
introduced with the explanation that dynamics 
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may be sub-divided into kinematics and dynamics. 
Such definitions cannot be very helpful to the 
student, and there are other examples. Poisson's 
Ratio, for instance, is first given as the ratio of 
lateral contraction to elongation, and in the next 
sentence these terms are corrected to lateral contrac- 
tion per unit width and longitudinal extension per 
unit length. Again, in explaining the diagram of | 
work done, it is suggested that the scale must be 
the same for force as for distance. Another form 
of confusion is that of overloading a single diagram 
with the given forces, their components and their | 
successive resultants, thus making the interpretation | 
rather unnecessarily difficult. In connection with 
one such diagram, the expression: Resultant = | 
Rt-+ moment —4P actually means that the) 
resultant is the single force equivalent to the force 
Rt and a moment of magnitude (— 4 P), but, on 
the face of it, it would searcely be so understood. | 
More critical revision, particularly from the point | 
of view of the reader and student dependent upon 
clear and precise guidance, would have greatly | 
enhanced the value of the treatise as a text-book for | 
those preparing for the higher studies. The author 
works from the fundamental principles, and shows | 
their application in the special cases that occur | 
in practical problems. In the first part, which | 
is intended to form an introduction to the subject | 
proper, the Newtonian conceptions with regard to 
gravity, inertia, mass, velocity and force, their 
basic relationships and the physical properties of | 
matter are expounded and, in the 37 pages com- | 
prising this section, there is compressed a useful | 
outline of these fundamentals. The reader is 
assumed to be well grounded in mathematics and | 
to have at least a working knowledge of elementary | 
calculus. 

Having thus prepared his reader and given an 
indication of the method of treatment, the author 
proceeds, in Part II, to deal with forees and moments 
in equilibrium, both theoretically and practically. 
The chapter on the resultants of forces is most 
comprehensive, and all the cases likely to arise at | 
this stage are dealt with in detail. This is fol- 
lowed by expositions of centres of gravity, stable 
and unstable equilibrium, the principle of work, and 
the laws of friction. These are then applied in a 
long range of examples, beginning with the wedge, 
the screw, and levers, and working up to framed 
structures, equilibrium of masonry blocks, earth 
pressures, &c.; occasional examples for working 
out are included in the text. In Part III the 
author passes on to deal with dynamics, based on 
Newton's Laws of Motion. On the whole this last 
section is almost entirely devoted to the theoretical 
treatment of the subjects introduced, and does not 
give much in the way of practical application. 
Opening with velocities, accelerations, paths of 
bodies moving under various constraints and 
moments of inertia, it proceeds to centrifugal force, 
kinetic energy, the flywheel, impact, impulse and 
pressures on an axis of rotation, and concludes with | 
a brief discussion of the potential gravitational | 
field, the movement and orbits of bodies in the solar | 
system, Kepler's Laws, and the use of the hodograph 
in dealing with planetary movements. It will thus 
be understood that this is a book for the student | 
whose interest in mechanics tends more towards | 
the theoretical than to that of the engineer, but the | 
method of treatment adopted should make it 
decidedly useful where the principles of mechanics 
and their general applications are of interest. | 


SINGLE-HEAD AXLEBOX BORING| 
AND FACING MACHINE. | 


Tue machine illust-ated by the photograph repro 
duced on page 261 has been designed by Messrs. Craven 
Brothers (Manchester), Limited, Vauxhall Works, Red 
dish, Stockport, for boring and facing locomotive axle 
boxes. The boring and facing operations can be carried 
out separately, or, for roughing purposes, the two opera- 
tions can be performed simultaneously. The machine is 
normally arranged for boxes which require facing on 
one side only, but a suitable rotating fixture can be 
supplied to enable both sides of the box to be faced. | 
A special clamping fixture, clearly shown in the illus- | 
tration, is mounted on the saddle for holding the box, | 
the fixture being provided with a self-contained locking | 
device. Special setting plates are required for each | 
type of axlebox, a wedge locking strip gripping between | 








| totally enclosed and running in oil. 
mounted on ball and roller bearings. 


ENGI 


DIAGRAMS OF THREE MONTHS’ 


JULY 


JUNE 


13/44 


(6655) 


Nore. 


the London Metal Exchange for “fine foreign” and 
for lead are for English metal, while those for spelter are for virgin metal. 
| for steel plates and rails, and also for hematite and Cleveland pig-iron. 
plates are for ship, bridge and tank qualities, and those fur steel rails are for heavy sections. 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. I 


(SerT. 4, 1936. 


METAL PRICES. 


AUGUST 
13 


* 
“ENGINEERING 


In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 


“ standard ” metal, respectively. The prices shown 
Middlesbrough prices are plotted 
The prices given in the case of steel 
The pig-iron 
The price of quicksilver is per 


bottle, the contents of which vary from 70 Ib. to 80 Ib., and the price of tin-plates is per standard box, but in 


all other cases the prices are per ton. 


ls. each. 


| alll « Each vertical line in the diagram represents a market day, and the 
horizontal lines represent IJ. each, except in the case of the diagram relating to tin-plates, in which they represent 








the side flanges of the box serving to set it square 
and lock it in position simultaneously, The box is 


| firmly held in position by a screw-down clamp with 


double-action nut. In order to set the work accurately 
in relation to the boring bar, vertical adjustment of 
the fixture as a whole is effected by an adjustable 
wedge, and horizontal adjustment by means of a screw, 
verniers being provided for accurate setting. When 
exceptionally heavy cuts are required, or hard spots 
are found to be present in the material, a special 
supporting bar can be utilised to give additional firm- 
ness. This bar is attached to the top of the boring- 
bar outer supporting bracket, and is brought into 
contact, by means of pointed screws, with the upper 
face of the axlebox. 

The bed of the machine is of strong box section and 
carries the headstock and saddle, the latter being 
mounted on slides of the usual type. In addition to 
the cross-slide on which the work is mounted, the saddle 
carries an outer support for the boring bar, as shown, 
this support being separately adjustable by a rack- 
and-pinion motion and provided with means for locking 
it in position. The headstock is of the all-geared type, 
the casing being a heavy box casting, and the gears 
The shafts are 
The automatic 
feed motions are embodied in the headstock. The 
main spindle carries the facing head and is hollow to 
receive the boring bar. The headstock is arranged so 
that the main facing spindle can be run either separately 
or in conjunction with the boring bar, and a special 
fast range of speeds is provided for the bar only for 


| use when finish boring with Wimet tools. 


The machine ig driven by a 7}-h.p. motor mounted 
on a baseplate at the headstock end, as shown, the 
drive being by Tex-ropes through a friction clutch to 





the all-geared head. Two speed ranges are provided 
for the facing head, and two to the boring bar in 
addition to the fast range already mentioned. The 
two normal boring-bar ranges are obtained by means 
of sliding gears and clutches. Four changes of feed 
are provided for the boring spindle and three changes 
of radial feed for the facing slide, all the feeds being 
reversible. The machine is started and stopped by the 
clutch lever, visible in the figure on the front of the 
bed, the operation of stopping engaging a brake to 
bring the spindle quickly to rest. A special gauging 
device is provided at the rear, by means of which the 
bore of the axlebox may be accurately centred between 
the horn-block faces. A micrometer dial is provided 
for fine adjustment of the saddle when making the 
facing cut. As regards lubrication, the gears and 
shafts in the headstock are lubricated by means of 4 
self-contained pump in the headstock, which circulates 
the oil continuously over the gears, &c. The remaining 
bearings on the machine are, in general, lubricated by 
oil nipples. 

The maximum diameter which the machine will 
face is 24 in., while holes can be bored from 44 in. up 
to 10in.indiameter. The range of speeds of the facing 
head is 8 r.p.m. to 90 r.p.m., the range of speeds of 
the boring spindle when connected to the facing head 
being the same. The special high-speed range 10F 
finish boring is 120 r.p.m. to 360 r.p.m. The three 
feeds of the facing head are ,, in., » in. and ; ™. 
per revolution of the spindle, and the four feeds o 
the boring bar are st, in., y4, in., yy in., and yy 
per revolution of the spindle. The approximate net 
weight of the machine complete is 6 tons. It may 
mentioned, in conclusion, that Messrs. Craven Brothers 
(Manchester), Limited, also make a double-headed 
machine of the same type. 
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AUTOMATIC DOMESTIC BOILER. 
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“ENGINEERING” 
AUTOMATIC DOMESTIC BOILER. 


Tue adjective “ automatic ” used in connection with 
the novel form of domestic hot-water boiler illustrated 
in the accompanying Figs. 1 to 3, denotes that it is 
self-feeding as to fuel and that the grate is mechanically- 
cleaned, as distinct from the more conventional types 
of boiler which require both operations to be performed 
by hand at more or less frequent intervals. These 
advantages, however, are of secondary importance 
compared with its economy in fuel. It is claimed that 
the boile r has thermal efficiency of 90 per cent., 
a8 against the 30 per cent. to 60 per cent. of other 
types in common use, a claim borne out by figures 
obtained from actual service, of which figures a reduc- 
tion in coke consumption of from 21 ewt. per week 
to 7 cwt. per week by the installation of the boiler 
may be cited as examples. The boiler, known as 
the “ Aero” Patent Automatic Domestic Boiler, is 
manufactured by Messrs. The Aero-Pannier Company, 
Limited, Burton-on-Trent, three sizes forming the 
present standard range. The capacity of the smallest 
size is the heating of 10 gallons of water per hour 
from 50 deg. F. to 150 deg. F. The largest size will 
deal with 50 gallons of water per hour over the same 
temperature range but, if required, boilers with larger 
Capacities can be constructed. 
mad on be gathered from the illustrations, parti- 
is me the photograph reproduced in Fig. 3, the boiler 
a Sty cased in, both the filling door and the 
; ad being normally kept closed. The air enters 
per “6 'an annular opening above the boiler proper 
wal n its w ay down to the grate passes over the outer 

of the firebox, so that it is heated in its passage 
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and conversely reduces radiation from the external 
surface of the casing. The firebox consists of two 
cylinders nested one within the other, as shown in 
Fig. 1. The grate is detached from it and is supported 
on a central screw, so that its distance from the bottom 
of the firebox can be adjusted to suit the size of fuel 
used, this fuel being either coke or anthracite. The 
water chamber is in two parts, viz., a lower part situated 
in the ashpit and an upper part. The bottom of the 
latter is formed with a deep annular recess in way of 
the inner cylinder of the firebox and with a central 
cone having its wall prolonged above the water 
chamber. The fuel is contained in the central conical 
space, which holds sufficient for 24 hours continuous 
combustion. No combustion takes place in the portion 
which has not a water wall, though the fuel is dried 
and heated in it by the flow of the hot gases on their 
way to the flue outlet. The path of these gases can 
be readily made out in Fig. 1, from which it will be 
seen that they are passed three times over the vertical 
surface of the boiler, the heating surface being therefore 
very great in proportion to the volume of water. The 
fuel chamber is sealed by a lid, which is removable 
for charging purposes, an operation which is done 
through an oval door in the upper part of the casing. 

The lower part of the boiler is a simple annular 
reservoir, interrupted in way of the ashpit door, and 
is normally connected to the cold-water inlet at the 
bottom and to the upper part of the boiler at the top. 
By absorbing the radiant heat from the grate and hot 
ashes, it acts as an economiser and this, in connection 
with the air heater, utilises heat which, in most 
types of hot-water boiler, is allowed to be dissipated. 
In cases where a supply of warm water as well as one 
of hot water is required the ashpit boiler can be used 
to provide the former, a separate cold-water inlet 
being arranged on the upper boiler. The grate, in 
addition to being adjustable as to height, can be given 
an oscillatory motion to clean the fire, its conical 
surface, in combination with the movement and with 
the spiral formation of the bars, seen in Fig. 2, pro- 
viding a natural discharging effect to the ashpans 
below it. Two ashpans are provided for easy removal 





through the oval ashpit door seen above them. The 
grate can also be withdrawn through this door. The 
ashpit is closed so that no dust is emitted during the 
cleaning progress, the ashpans themselves being 
removed once in 24 hours when the fuel chamber 


| is filled. The air supply is regulated by checking the 
| draught at the flue outlet. Here, again, convention 
|has been disregarded and instead of the familiar 
| butterfly damper, a tubular sleeve with its end cut 
|at an angle is employed. This is shown in the fully- 
| open position at the top of Fig. 1. On turning it, 
| by the handwheel, through 180 degrees, the boiler 
| outlet is completely closed. Between these extremes 
|a very precise degree of regulation is obtainable. 

| The grate is oscillated by the simple water-actuated 
| device seen to the right of all three illustrations. This 
| consists of a pair of tipping hoppers, the axis of which 
| is connected by a lever system to the grate. A small 
| water flow is admitted to the top of the shaker and 
when the hopper immediately under it is filled, this 
| tips over and displaces the grate. The empty hopper 
|then starts to fill and the movement is repeated in 
|the other direction. With the normal arrangement, 
la water-supply pipe and a drain are fitted, but a 
| circulating device can be fitted to use the water con- 
| tinuously. The shaker can be set to operate at intervals 
| oultabte for the class of fuel used, an average water 
consumption being 10 gallons in 24 hours. The boiler 
surfaces and flues can be cleaned from deposit by the 
operation of a device not shown in the drawings, but 
needing only the movement of a single lever and 
| taking about two minutes to effect. Means are also 
| provided for the prevention of internal scale. As 
| regards details of construction, the whole of the boiler 
|is made of wrought iron, electrically-welded and rust- 
proofed after manufacture. The exterior of the casing 
| is finished with a vitreous enamel. The boiler can 
| be readily assembled or taken apart, though the 
drawings do not show details of the various supports 
and connections. 











CHEMICAL ENGINEERING 
CONGRESS. 


(Continued from page 240.) 


Secrion D.—Sme Repuction, GRinxpine, 
&c.—(continued). 


Fine Grinding and its Theory,” said that up till the 

| present time the theory of grinding had been based on 
the work of Rittinger, and Kick and Statler. Since 
the author was of the opinion that Kick’s law applied 
to particles exceeding 4-92 in. (125 mm.) in size, 
while Rittinger’s law was applicable to particles less 
than 0-08 in. (2 mm.) in size, it followed that there 
was a need for a relation that could be used for particles 
of intermediate dimensions. The author put forward 
an expression for this range of sizes, involving the 
difference between the sum of the actual area of the 
particles after grinding minus the sum of the “ theo- 
retical” value of the surface. Although it was remarked 
that the resulting relation had been verified and used 
in practice, no indication was given on the procedure 
to be followed in the process of evaluating the two 
summations involved, in consequence of which little 
practical value could be attached to this contribution. 
The same remark, unfortunately, applies also to other 
recommendations made in the paper, since no detailed 
explanations were given on the various points implied 
in the work. 

In presenting a detailed paper on “The Anodic 
Oxidation of Aluminium and its Industrial Applica- 
tion,” Mr. A. Miyata said that in Japan, at the present 
time, the monthly consumption of power for the anodic 
oxidation of aluminium amounted to 400,000 kWh, 
which sufficed for the treatment of about 431,600 sq. ft. 
(40,000 sq. m.) of material that was made up into 
household utensils and other small articles. The 
method described by the author was undertaken with 
the object of strengthening the metallic surfaces con- 
cerned, and providing heat-proof electrical insulators, 
which aim had been attained in so far as the use of 
an oxalic-acid electrolyte had resulted in the deposition 
of films that were thick enough for the purpose. During 
the process of electrolysis, however, pitting occurred 
and caused damage to the articles undergoing treat- 
ment, which was subsequently avoided by superposing 
alternating on direct current during the operation 
involved. This modified method yielded films that 
were sufficiently thick, but the films proved to be 
ineffective in the prevention of corrosion, due to the 
fact that the deposited metal was porous. The author 
gave an instructive account of the accidental discovery 
of the means by which the undesirable porosity had 
been eliminated, and the films thereby made more 
resistant to chemical attack, without in any way 
affecting the mechanical strength of the coating. 
This was effected by a steam treatment of the articles, 
which subsequently led to a further development 
involving the utilisation of the porous part of the film 


| Mr. J. D. Mary, in a short paper on “ The Control of 





as the foundation for protective paints and colouring 
materials that were easily absorbed by the films, and 
thus afforded a means of adding decorative effects to 
the finished‘articles. Only a small quantity of steam, 
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at a pressure of about 67 lb. per square inch, was 
found to be necessary for the purpose, just sufficient 
to compensate for the loss of heat during the treatment, 
and an hourly supply of from 66 lb. to 110 lb. per 
square inch sufficed for the needs of a factory working 
with machines of 350-kW capacity and 650-kVA 
transformers. The paper also contained a description 


of the procedure followed in depositing the metal, as | 


well as data relating to the strength of the electrolytes 
used in factories engaged on this class of work. 

Messrs. T. Tanahashi, T. Shoji and M. Otani gave an 
account of the machinery that had contributed to 
recent developments in some of the electro-chemical 
industries of Japan, in a paper under the title of 

Recent Developments in the Electro-Chemical 
Industry in Japan.” It was noted that much of the 
plant had been constructed in the country concerned, 
in accordance with the requirements of the new manu- 
facturing processes that had been evolved. Apart 
from the considerable extension that had taken place 
to the commercial aspect of the matter, 


in regard 


attention was drawn to some noteworthy achievements | 


in the construction of the equipment required in the 
manufacture of synthetic ammonia, aluminium, and 
caustic soda, an instance of which was to be found at 
the Chosen Chisso Hiryo works, where the sub-station 
contained 39 rotary converters working at 500 volts 
and having a total capacity of 175,500 kW. A number 
of large converters of this type had been constructed, 
the author continued, one case of which involved a 
machine of 6,600 kW capacity, running at 240 r.p.m.., 
and operating on 60 cycles, 11,000 amperes and 
660 to 480 volts. The complete machine weighed 
60 tons, and welded steel plate 4-73 in. in thickness 
had been used in the construction of the spider and 
of the stator, while the armature core was 
made of silicon-steel laminations having a thickness 
of 0-014 in., and a copper alloy with a hardness 
factor equal to 23 deg. on the Shore scale had been 
utilised in the commutator. The winding was designed 
to give perfect commutation at 11,000 amperes, at 
which rating an efficiency of 96-8 per cent. had been 
obtained, and this corresponded to the condition for 
minimum disturbance due to voltage ripples caused by 
the armature reaction at 360 cycles. The transformer 
was rated at 6,000 kVA, and to facilitate voltage control 
an induction regulator was connected on the primary 
side of the machine, which was operated by means of 
a Ward-Leonard starting system 

As an indication of the relative magnitude of the 
electro-chemical industry in Japan, the author said 
that in the year 1934, the industry consumed 
4,000,000,000 kWh., which was equivalent to one-fifth 
of the total power generated in the whole of the central 
stations, only 40 per cent. of which was supplied by 
hydro-electric installations. Since the chemical industry 
could not depend on hydraulic power alone, due to the 
inherent variations in the rate of water supply, it was 
suggested that the use of steam plants for both power 
and heat afforded an economical means of meeting the 
needs of the industry in this respect. 

In a paper entitled “ Electro-Metallurgical and 
Electro-Chemical Industries Based on Hydraulic 
Power in Norway in 1934,” Mr. E. Svande drew attention 
to the international character of the industries men 
tioned, which was due to the fact that the capital 
involved had from various American and 
European countries. This aspect of the matter was 
further emphasised by the information given con 
cerning the destination of the exports in this field of 
Norwegian activity, though it naturally gave rise to 
aiverse effects during the world-wide depression of 
recent years. The 36 factories engaged in these 
industries were said to be fairly well distributed over 
the country, and they represented an invested capital 
that exceeded 1,000,000,000 Danish kroner, which, in 
the year 1934, yielded finished articles to the value of 
154,000,000 kroner, 91 per cent. of which was exported 
in the form of finished products. When discussing th 
cost of production, the author observed that the highest 
index of production was associated with establishments 
that depended on water power, which characteristic 
was of so general an application that 25 per cent. of the 
total exports of the country was represented by the 
products of factories that operated in connection with 
hydro-electric plants. This was mainly attributed to 
the fact that approximately one-half of the raw materials 
involved had been obtained in the country, and also 
to the low cost of the power used, which was only 
0-005 kroner per kWh., so that consumers could obtain 
energy at the rate of 50 kroner per kW for a year of 
8,760 working hours. 

According to the information given in the paper, 
the estimated total of the water power available in 
Norway was equal to 12,000,000 kW, of which about 
1,800,000 kW had been impounded and utilised, and 
43 per cent. of that figure was accounted for by the 


the frame 


come 


power consumed in the metallurgical and chemical | 


industries. Approximately 3,700,000 kW of the avail- 
able, but undeveloped, sources of natural energy were 
to be found at places having ice-free harbours, and 
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concessions had already been granted for the utilisation | 
of this power. Most of the concession enactments, it 
was added, were of a regulating and controlling nature, 
arranged to ensure economical development of the | 
natural resources, the only provision in regard to large | 
undertakings being that a small royalty should be 
paid to the State, to which all the installations reverted | 


after a period which varied from 50 years to 60 years. 


DISTILLATION. 


Section E, which dealt with destructive distillation, | 
consisted, for the most part, of a number of individual | 
papers which were not readily grouped except for one | 
series of three papers, all of which deal with the 
utilisation of lignite. The most striking impression 
received from a study of the papers in this section is | 
the diversity of the problems to which attention is being | 
directed in different countriés. 

A paper was contributed by Mr. Karl Kietaibl dealing | 
with the dry distillation of wood and its thermal | 
balance sheet. It was pointed out that Klason had | 
given an equation for the products derived from the | 
distillation of wood at 400 deg. C., as follows :— 


2C ppH gO os 3C,gH,,O, (charcoal) + 28H,0 + cial 


Section E.—Destrvuctive 


+ 3CO 2C,H,O, (acetic acid) + CH,O (methy 

aleohol) + C,,H,,O, (wood tar). 

An experiment with beech containing 20 per cent. of | 
water showed a fair agreement between the practical | 
results and this equation, as follows :— 


Yield according 


to Klason's 
Equation. 


Practical | 
Retort | 
Yield. 


Per cent. 
by weight. 
27°5 | 


41-0 


Per cent. 
by weight. 
Charcoal 27-76 
Water 30-92 
Carbon dioxide 8-70 
Carbon monoxide 3-32 Kas 
Acetic acid 4-74 2 | 
Methyl alcohol 1-26 5 
Wood tar 14-30 5° | 
| 
| 
The wood gas produced had the composition by volume 
of CO, 60 per cent., CO 33-5 per cent., CH, 3-4 per 
cent., and H, 3-0 per cent. When the wood was} 
dry, Klason’s equation gave the yields as :— 


Wood 


| 


Per cent. | 
by Weight. | 

Charcoal .. 34°68 | 

Water 24-92 

Carbon dioxide 10-87 

Carbon monoxide 4-15 

Acetic acid - — 5-92 

Methy! alcohol ; _ 1-58 

Wood tar 17-88 
From these data and from the known heating value and | 
energy content of the various substances the author | 
had examined the thermal! balance of the dry distillation | 
of wood, and had found that the process was exothermic, 
there being a difference of some 600 calories, or 14 per 
cent., between the energy content of the products and 
that of the wood. The methods by which wood was 
treated on the Continent were carbonisation in exter- 
nally or internally heated retorts, gasification in | 
generators, and combustion. 

Among the papers dealing with the use of brown coal, 
Mr. H. Miiller discussed ‘‘ Problems of Control in the 
Production of Water-Gas from Lignite in a Continuous 
Generator” in some detail. The primary purpose of 
the experiments described in this paper was to lead to a 
development of technique by which lignite or coke 
could be successfully conver‘ed into water gas. The | 
problem of cheap water-gas production from low-grade 
fuels was of considerable importance in Germany in 
view of the use made of this gas for the synthesis of | 
fuel oils, methyl alcohol and ammonia. Mr. J. Gyérki | 
described the manufacture of town gas from brown coal | 
and commented upon two processes, viz., the Kassel | 
process and Didier-Szigeth process. There was a special | 
problem in Hungary, since out of a total of 6,000,000 
tons of coal, over 5,000,000 tons were brown coal, 
and the Hungarian brown coal contained from 3 per 
cent. to 5 per cent. of sulphur and sometimes up to | 


| 
| 


7 per cent. 

The most comprehensive paper on this subject, 
however, was that by Dr. Allner on “* The Manufacture | 
of Town Gas and Gas for Chemical Syntheses from | 
Lignite.”’ The author referred to the fact that straight 
low-temperature distillation gas from this and from geolo- 
gically young fuels contained from 40 per cent. to 50 per 
cent. by volume of CO,, and even if this were eliminated, 
the residual gas, owing to its high content of hydro- 
carbons, had burning properties so different from those 
of gas produced from bituminous coals that some 
special treatment was necessary to render it suitable | 
for town purposes. Carbonisation of brown coal in gas | 
retorts led to the production of products which, in | 
addition to the high CO, content of the gas, corres- | 
ponded to those of low-temperature carbonisation. | 
The reason was evidently that the time during which | 


| Industrie A.-G. as a Bubiag-Didier type. 
| the 


[SEPT. 4, 1936. 


the products of distillation, with their high content 
of water vapour, were passing through the zones of 
high temperature in the oven was too short to cause 
a sufficient decomposition of the gas constituents, 
The reaction temperature was of much greater 
importance in treating brown coal or similar fuels than 
with true coal, because the coke produced from brown 
coal, according to Bunte and Terres, was much more 
reactive, so that the formation of water gas commenced 
at lower temperatures than with coke from true coal. 
The water gas formed at the highest operating 
temperature, above 800 to 900 deg. C., was practically 
free from methane. Attempts to produce a gas low in 
CO, by a thermal pre-treatment of the lignite had been 
unsuccessful. Carbon dioxide was not liberated from 
the fuel solely within certain limits of temperature, 
but over the whole range of temperatures up to 
1,000 deg. C. The liberation of gases of high calorifi 
value, together with carbon dioxide, began at a tem 
perature of about 300 deg. C. The proper method of 
operation to produce town gas was to manufacture a 
crude gas rich in CO, and to adjust its calorific value 


| subsequently by eliminating a corresponding proportion 


of CO,, thermal or other treatment being also applied 
to alter the composition of the hydrocarbons. In 
preparing gas for chemical synthesis, however, about 
two-thirds of the chemically formed water, the larger 
proportion of the CO,, all the low-temperature tar and 
the major proportion of the volatile sulphur could be 


| eliminated by pre-heating at 500 to 600 deg. C. When 


the gas was to be used for chemical synthesis, therefore, 
the pre-treatment was desirable. 

The author described a number of methods by which 
town gas could be manufactured from brown coals and 
These, he said, could be summarised as 
(1) Processes in which brown coal is added to 
(2) Processes in which 


lignites. 
follows : 
the true coal to be carbonised. 
the low-temperature carbonisation products of brown 
coal are utilised for the manufacture of town gas 
(a) Utilising primary gas from brown coal. (b) Utili- 
sing low-temperature tar from brown coal. (3) Processes 
which directly utilise brown coal for the manufacture of 
town gas. (a) Processes by which the manufacture of 
gas is sub-divided into individual phases and the final 
gas forms a mixture of these singly produced gases. 
(6) Processes by which town gas is manufactured from 
brown coal in one single operating phase. 

Of these processes the most promising appeared to be 
No. 3 (6). A uniflow brown coal carbonisation plant 
had been erected at Kassel and a commercial unit 
had been in operation since 1932 in Hungary on the 
system introduced by Messrs. Braunkohlen- und Brikett- 
; Whereas in 
normal carbonisation of true coal the volatile 
products liberated travelled upwards insiele the chamber 
in counter-current to the downward movement of the 
charge and found their way to the gas-offtake pipe, in 
the uniflow chamber the volatile products were com- 
pelled to travel downwards a certain distance in the 
same direction as the charge. At the same time, steam 
was introduced into the lower portion of the charge 
which reacted with the hot coke and formed water gas, 
also having a cooling effect upon the coke. The higher 
proportion of the carbon dioxide due to the high 
content of oxygen in the brown coal compared with 
true coal, however, must, in most cases, be eliminated, 
leaving 6 per cent. in the gas. For this purpose a 
process for eliminating the carbon dioxide by scrubbing 
had been developed. The plant consisted of three 


|tower scrubbers and a column still for regenerating. 


The gas was scrubbed by a lye containing 20 per cent 
of potash dissolved in water. Pumps circulated it 
through the scrubber grids of the single washers in 
counter-current to the gas which passed through under 
normal pressure, while a small proportion of the cireu- 
lating lye was diverted and flowed continuously through 
the regenerating column. In the latter the bicarbonate 
of potash formed was converted again into a mono 
carbonate and the lye thus regenerated was returne 
into the circuit. Little tar was produced by this 
process, since the primary low-temperature tar Wa 
decomposed to the extent of 70 per cent. to 90 per cent 
The tar resembled ordinary coal tar. The gas con 
tained benzole and in this respect showed a further 


1 


| resemblance to the products of the carbonisation of 


true coal. The benzole recovered fully corresponded 
to the crude standard product. It appeared that the 
brown coal wasgenerally briquetted before being « harged 
into the retorts. German brown coal briquettes manu- 
factured in the normal “ sausage’ press yielded 4 


| comparatively soft coke, but very hard briquettes had 


recently been produced from brown coal by using & 
ring-roller press. Briquettes made in this press yielded 
a solid and hard coke. It should also be mentioned 
that the uniflow chamber oven could be constructe 
so that not only brown coal, but also non-coking 
true coal could be carbonised equally well. Gasworks 
equipped with such ovens were able to select theif 
fuels on a very broad basis. The cost of operation 
when paying 11 Rm. per ton of brown coal hesquets 
was such that town gas could be delivered into the 
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holder at a price of 2 pf. per cubic metre at works 
supplying 100,000 cub. m. of gas daily. There had 
to be added a further 0-5 pf. for capital charges and 
0-15 pf. for the cost of CO, elimination. 

Brown coal was considered especially suitable for the 
manufacture of water gas for chemical synthesis in 
view of the reactive properties of the raw fuel. With 
the comparatively slow reacting coke from true coal, 
a sufficient conversion of the steam into water gas was 
obtainable at high temperatures only. Brown coal 
and similar fuels would yield a coke having a consider- 
ably higher reactivity, so that the water-gas reaction 
ommenced at a much lower temperature. While the 
average water gas from true coal with a low content 
(4 per cent. to 5 per cent.) of carbon dioxide contained 
about 42 per cent. of carbon monoxide and 52 per cent. 
of hydrogen, with brown coal the operation could be 
conducted so that the reactions yielded water gases of 
widely varying chemical composition. The processes 
which had been suggested for the manufacture of 
water gas from brown coal fell into two principal 
groups :—(1) Producer processes which used internal 
heating to cover the heat requirements of the water-gas 
reactions, and (2) retort or chamber processes with 
external heating. 

Both groups could be further subdivided according 
to whether the tar was recovered or not. The important 
factor in the production of this gas was the ratio of CO 
to H,. In the Winkler producer, where the fuel was 
introduced at the base of the producer by a screw 
conveyor and by blowing with steam and oxygen, the 
fuel was kept in suspension while being gasified ; CO 
and H, were produced in equal quantities by volume. 
This process was used on a large scale at the works of the 
I. G. Farbenindustrie A.G., and after conversion of the 
carbon monoxide, supplied the hydrogen for the 
synthesis of ammonia as well as for hydrogenation. 
In the Pattenhausen process, the heat required for the 
continuous generation of water gas was introduced 
into the producer with steam superheated to a tempera- 
ture of about 900 deg. C. and an addition of oxygen 
was not required. The gas produced contained 65 per 
cent. of hydrogen and only 4 per cent. of carbon 
monoxide, and after the 30 per cent. of CO, had been 
eliminated, the gas provided a very pure hydrogen for 
the hydrogenation process. In the Lurgi process, 
which was a combined carbonisation and gasification 
process, effected in a producer operating under high 
pressure, the fuel was introduced into the top of the 
producer by means of gas-tight double valves while the 
residual ash was discharged at the base of the producer, 
the gasification being effected by introducing a mixture 
of steam and oxygen. The gas produced contained 
50 per cent. of hydrogen, 16 per cent. carbon monoxide, 
and 28 per cent. of carbon dioxide. In the Pintsch- 
Hillebrand producer, in which a mixture of water gas 
and steam heated to 1,300 deg. C. was used to gasify 
the fuel, the gas produced contained 54-2 per cent. 
of hydrogen, 33-6 per cent. carbon monoxide, and 
10-1 per cent. carbon dioxide. Gas for chemical 
synthesis could also be made in retorts similar to those 
used for town gas, but when producing gas for synthetic 
purposes, additional thermal treatment must be given 
te remove hydrocarbons as completely as possible. 
The chemical composition of the gas was adjusted by 
the rate of steaming, and it was easy to produce a gas 
having any desired composition.in accordance with 
the requirements of the different chemical processes. 

Two papers dealt with low-temperature carbonisa- 


tion of coal, one of them relating to Japan and the |The author described a number of preliminary experi- 


other to Germany. Mr. Yoshisada Ban, dealing 


with “ Recent Developments of the Low-Temperature | Stockholm Gas 
Carbonisation Industry in Japan,” stated that it had | retorts were charged with coal ground to a maximum 
long been a colliery practice to carbonise coal in piles | size of 10 mm. to 15 mm., by employing a hand- 
to produce semi-coke as a household fuel, the production | operated scoop of the same length as the retort. The 
The industrial | carbonisation period was constant, viz., 6 hours, 


of which reached 300,000 tons a year. 


development of the low-temperature carbonisation of | including charging and drawing. 
coal, in the true sense, began only quite recently. | was 8 hours owing to the difficulty of carbonising the 
There were many reasons why low-temperature carbon- | coal. 
155 kg. to 110 kg., according to the bulk density of the 
the leading ones were considered to be that: (1) Oil| coal. A constant temperature between 1,190 deg. and 
1,220 deg. C. was kept in the oven, and no steam was 
temperature tar could not compete with petroleum, | added. The gas was measured in station meters of the 
(3) Semi-coke | wet type. The by-products obtained were weighed and 
measured, and the benzole in the gas determined by 
to charcoal in every respect. The Japanese were | analysis. A week’s run of uninterrupted work had been, 
accustomed to use charcoal as a household fuel, and its | as a rule, devoted to the carbonisation of each brand of 
vearly consumption amounted to more than 543,000,000 | coal. The reproducibility of the results was remarkably 
Kwan (2,036,250 tons), while its price was far dearer | good. The ultimate object of this investigation was to 
show that the general course of large-scale carbonisation 
. processes of coals of various compositions could be 
facture of synthetic chemical products or metallurgical |.elucidated by means of a series of diagrams plotted 
coke, and it was hoped that this industry would be|on the basis of accurate semi large-scale tests. It 
established as a means for producing liquid fuel in| would also frequently be possible to state with a fair 
view of the scarcity of natural petroleum in Japan. | degree of certainty the probable yields of the product. 
In the author’s opinion it was consequently better 


isation had made no special progress in Japan, but 
was rather cheap compared with coal. (2) Low- 


especially in price, which was very low. 
could not be sold profitably because of its inferiority 


than that of any other solid fuel. Nevertheless, semi- 
coke was now utilised as a raw material for the manu- 


It was considered essential that low-grade coal should 


es treated in view of the scarcity of good quality |to devote great care to the accurate analysis of the 
a ing coal in Japan, that new methods of utilisation | coal, primarily in the proximate, but subsequently 
of semi-coke should be investigated, and that low-| also in the ultimate analysis, than to make direct 
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carbonisation plants in Japan. These were the Osaka 
Carbonisation Works (Kaijima Chemical Industries 
Company), the Yeian Works (Chosen Coal Industries 
Company), the Naihoro Works (South Karafuto Colliery 
and Railway Company), and the Wanishi Works 
(Nippon Iron Manufacturing Company). 

In the paper by Mr. F. Miller, entitled ‘ Low- 
Temperature Carbonisation of Coal,” the German 
experience of this subject was discussed. As an introduc- 
tion, the difficulties hitherto encountered in the field of 
low-temperature carbonisation of coal were considered. 
These difficulties were not due solely to the design of 
plant, but also to the suitability of the coal for low- 
temperature carbonisation. The greatest importance 
was attached to the recognition of the fact that, in 
order to obtain low-temperature coke of the highest 
quality, in conjunction with a maximum yield of low- 
temperature tar and other products, the coal to be 
subjected to the treatment must be carefully selected 
in accordance with chemical and petrographic principles, 
whilst the bulk density of the coal and its grain size 
must also be given due consideration. For carrying 
out the process itself the author formulated the 
following four requirements :—Carbonisation at rest ; 
carbonisation in thin layers; use of iron as a material 
of construction ; and maximum heat economy through 
the use of an appropriate system of heating to obtain the 
maximum heat transfer at the low working temperature 
used in the process. The author considered low- 
temperature carbonisation as a valuable method of 
refining coal, provided always that the process adopted 
was so thoroughly developed, in regard to heat economy 
and design of plant, that it enabled the main products, 
semi-coke and tar, to be obtained economically of the 
best quality, and provided that the solid fuel market 
were able to absorb the semi-coke produced, unless 
semi-coke could be applied to novel purposes in the 
gas producer. 

Two papers dealt with the co-relation between coal 
testing and industrial results. Mr. 8. Qvarfort empha- 
sised the need for methods of assessing coals offered 
to gas works. The methods employed comprised 
laboratory tests, using a few grams of coal, such as the 
Lessing, the Gray-King, the Knublauch, the Geipert, 
and that of the United States Steel Corporation ; the 
Otto test, used almost universally in the coke-oven 
industry, was not mentioned by the author. It was 
considered that although the results frequently agreed 
well with those obtained in practice, the composition of 
the gas and the yield of tar and ammonia in particular 
deviated too much from the commercial-scale results 
to permit of certain conclusions. Larger laboratory 
apparatus holding a kilogram of coal did not seem easy 
to design to give proper results. Semi large-scale 
attempts had been made in the research stations of 
many countries. One such plant at the Stockholm 
Gas Works was capable of producing 5,000 cub. m. of 
gas a day, and was connected both to one of the 
10-90 m. by 3-20 m. by 0-47 m. Koppers coke-ovens 
in the works, and to a special horizontal retort battery 
adjoining the building where the apparatus was 
housed, consisting of two 3-00 m. by 0-380 m. by 
0-565 m. fireclay retorts. This battery of horizontal 
retorts gave good test results, provided the plant was 
operated by the same person to ensure perfect uni- 
formity. 

The only certain method of assessing coal was by 
tests on a commercial scale, and they were rather 
too expensive to be undertaken except very occasionally. 


ments made to develop a semi-scale method at 
Works. In this method fireclay 


In one case the time 


The weight of the coal charged varied from 








en tar should be treated to produce valuable | carbonisation tests, whether in a laboratory or on a 
ucts. 





There were four existing low-temperature | semi large-scale. 


sufficient data for determining and comparing the 
economic values of the different coals nal. It must 
also be remembered that exact yield figures were 
relatively valueless in commercial scale working where 
changes in the method of ecarbonisation, such as in 
steaming, coal-charge weights, carbonisation tempera- 
ture, and period of carbonisation, would cause greater 
differences in the yield than would changes to another 
brand of coal. 

In a paper emanating from the United States, 
Messrs, A. C. Fieldner and J. D, Davis discussed “ Plant 
Experiments with the Bureau of Mines-American Gas 
Association Carbonisation Retort.” This retort was 
developed for much the same reasons as the Stockholm 
tests described in the previous paper. The situation 
with respect to testing methods and the lack of com- 
parable data on the carbonising properties of American 
coals induced the American Gas Association, in 1927, to 
enlist the co-operation of the U.S. Bureau of Mines. 
It was proposed to develop a standard apparatus for 
a scale of tests small enough for definite control of 
temperature and accurate measurement of yield, yet 
large enough to give fairly complete information on 
the amount and quality of the carbonisation 
products. 

It was considered in America particularly important 
to blend coals, a system which came into general 
use after the introduction of the by-product coke 
oven in 1893. As compared with the coke produced 
in districts where beehive ovens could be used, the 
coke from the newly-introduced by-product ovens 
tended to be smaller in size, fingery, less resistant to 
breakage on handling, and of lower density than beehive 
coke. Mixing, or blending of various proportions of 
high- and low-volatile coal, was found to improve 
greatly the physical properties of the coke produced, 
The method of test described in the paper enables 
the effects of blending to be determined without full- 
scale experiments. The coal was carbonised in cylin- 
drical sheet-iron retorts of 16 gauge, which were welded 
autogenously. Retorts of two sizes were used, one 
holding 75 lb. to 90 lb. of coal and the other 180 lb. to 
200 Ib. The former was 26 in. high and 13 in. in dia- 
meter, and the latter 26 in. high and 18 in. in diameter. 
These retorts were furnished with three }-in. steel 
thermocouple wells ; two of these wells were located 
within the charge, 2 in. from the wall and 2 in, from 
the centre of the retort, and the other was welded 
to the outside of the wall. Each wall contained three 
thermocouples, those within the charge being connected 
to a recording potentiometer and those in the outside 
well being connected to a hand potentiometer for 
control of the wall temperature, which was checked 
every 15 minutes during a test. A 2-in. standard 
pipe welded to the top of the retort served as an outlet 
for the volatile carbonisation products, The retort was 
inverted and placed in the vertical position for charging 
with coal, the 2-in. outlet pipe being capped during 
charging. The weighed charge of coal was filled in, 
leaving a free space of about 3 in., and the iron disc, 
which formed the bottom of the retort, was welded 
in place with an oxy-acetylene torch. After the weld 
had cooled, the retort was placed in an upright position 
and sufficient weighed coal was poured in through 
the outlet pipe to reduce the free space to 1 in. to 2 in, 
in depth, depending on the expanding properties of the 
coal. The retort was heated by an electric furnace 
equipped with a two-phase winding consisting of 
six ribbon-type nickel-chromium resisters, taking a 
maximum load of 25 kVA at 140 volts. Voltage 
adjustment, in 31 steps, was provided in the secondary 
winding of a regulating transformer connected directly 
to the furnace winding. A thermo-electric controller 
with a base-metal thermogouple located in the furnace 
chamber operated a magnetic switch in the circuit 
supplying the transformer. This controller acted 
automatically, so that any temperature for which it 
was set over the range 500 deg. to 1,000 deg. C. could 
be maintained within -- 5 deg. C. After the furnace 
was heated to the test temperature and time had been 
allowed for approximate equilibrium to be established, 
the temperature of the chamber became uniform to 
within about +10 deg. C. A suitable scrubbing 
plant was also attached to the retort for recovering 
the products of carbonisation. The conclusions drawn 
from such tests were as follows: (1) The actual 
yields of coke and gas from the blends agreed fairly 
well on a weight basis with the theoretical yields 
calculated from the proportions of high- and low- 
volatile coals used and the carbonisation data of these 
coals, but the actual yield of tar from the blends 
was consistently lower than the computed results, 
(2) The volume of gas obtained was approximately 
the same for both low- and high-volatile coals; the 
proportion of hydrocarbons decreased and the hydrogen 
increased as the volatile matter decreased. The 
low nitrogen content of the low-volatile coal was 
reflected in a low yield of ammonium sulphate, but 
the yield of ammonium sulphate did not vary in pro- 
portion to the blends. (3) The effect of blending low- 








Such an analysis would provide 








volatile with high-v«latile coal on the quality of the 
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coke was shown by the test. The addition of low-| processes. At present the mine yielded 25,000 cub. m. 
volatile coal up to 40 per cent. produced a decided | to 30,000 cub. m. of power gas per 24 hours, and 12,000 
improvement in the physical quality of the coke, and | cub. m. to 15,000 cub. m. of gas for chemical use. The 
even a larger percentage could be added with advan- | length of each period with and without blow varied 
tage. The improvement was fairly consistent over the | from 4 hours to 6 hours. Investigations were now on 
range of carbonisation temperatures, except at 1,000 deg. | foot to ascertain the optimum correlation between these 
C. and 1,100 deg. C., where excessive shrinkage decreased | periods, as well as the lowest concentration of oxygen 
the shatter indices of all the cokes to approximately | in the blow to ensure this correlation. It had proved 
the same low figures. (4) The low-volatile coal} possible, using a blow with 35 per cent. oxygen, to 
yielded a gas of low heating value over the whole range | obtain gas containing CO, 18 per cent.; CO, 15 per 
of carbonising temperatures, and produced a propor-|cent.; H,, 49 per cent.; CH,, 4 per cent.; and N,, 
tional effect in the blends. (5) The low-volatile coal | 14 per cent. 


«s compared with the high-volatile coal, but its effect | cent.; CO, 15 per cent.; H,, 20 per cent. ; CH,, 3 per 
in the blends was not proportional. The tar from the | cent.; and N,, 44 per cent. The heat capacity of this 
blends to that from the straight high- | gas amounted to 1,225 cal. per cubic metre, and could be 
volatile coal 
of the coals and blends, it appeared that the beneficial |in the blow. Underground coal gasification in the 
effect on the physical quality of the coke of increasing | Gorlovka mine still continued, and its output was 
the apparent density and resistance to breakage, | very steady 

brought about by adding low-volatile coal to high-| In other places difficulty had been experienced from 


was similar 


volatile coal was due to raising its plastic temperature, | the coal burning out with insufficient contact between | 


shortening its plastic range and reducing its swelling|CO, and carbon; this was not always possible to 
(7) From the results of the blending tests, | obviate. Falls of the roof were a matter of chance. 
| Another system had been adopted with the idea of 
making water-gas below ground in place of producer-gas. 
In this, the underground gas generator was arranged in 
the same way as at Gorlovka, #.¢., the coal was gasified 
| in its virgin state by the steam method, but the oxygen 
blow was replaced by an alternating air and steam blow, 
or oxygen and steam blow. The periods alternated quite 
regularly, similarly to the underground gas-producer 
operating on water gas. The only difference was that, 
owing to the large volume of the underground sidings, 
the periods could not alternate often; they lasted 
for 20 minutes to 30 minutes instead of from 2 minutes 
minutes. The regenerative method had under- 
gone preliminary at the Nitrogen Institute 
on an underground gas-producer model, the fuel used 
being anthracite. The water gas obtained contained 
CO,, 15 per cent O,, 0-5 per cent. ; CO, 26 per cent. ; 
H,, 53 per cent.; and CH,, 0-7 per cent. It was 
noticed that steam had an activating effect on the 
coal in its virgin state, the coal combined with 
oxygen much more rapidly. 
that gas from underground gasification was of great 
interest for the purpose of producing sponge-iron. 
Owing to the extremely low cost of underground gas, 
several processes which were formerly considered as 
uneconomic were now said to be viewed in quite a 
different light. Among these processes, reference was 
made to the synthesis of benzine by the Fischer 


tendency. 
it is believed that this carbonisation test was especially 
suitable for obtaining comprehensive data at a relatively 
low cost on the effect of blending coals on the yields, 
omposition and physical of coke, 
ind by-products. 

One of the most interesting papers presented to the | 
Conference was that on the ‘“ Underground Gasification 
of Coals,”’ by Messrs. P. A. Chekin, A. J. Semenoff, and 
J. 8. Galinker, which described experiments in Russia 
designed to obviate the necessity for bringing coal out 
of the ground before processing. The idea of under 
ground coal gasification was put forward by Mendeléeft 
in 1888, and revived by Sir Wm. Ramsay in or about 
1912. The paper described the several methods that 
had been tried, with varying success, and from these 
methods had devised which were now in 
practical operation, and were recommended for 
further large-scale study The problems which arose 
were four in number (1) To develop a_ technical 
process to provide a regular quantity of gas of con- 
stant composition. (2) To develop the technical scheme 
in such a manner as to ensure the control of the process 
from the surface of the earth (3) To reduce pre 
liminary preparatory work to a minimum, seeing that 
otherwise the chief advantages of underground coal 
gasification would be detrimentally affected. (4) To 
ensure regularity of the underground gas-producer | 
construction regardless of the development of the 
process and the burning of the coal. Both methods 
used involved two bore-holes, one of which served to 


propert 1e8 gas 


to 5 
tests 


two been 


as 


method. 
not always compete with the natural product when 
convey air oy steam to the coal, and the other to take | using underground gas, the comparison might not always 
away the products of gasification. In tests at Gorlovka, | prove favourable to natural gasolene. As yet it was 
the authors of one of these methods, Skafa, Matveyeff | not possible to give the cost of the gas from under- 
and Philipoff, had given up the idea of gasifying coal in | ground gasification ; only the exploitation of mines on 
a crushed state, and suggested its gasification in a | industrial lines would enable the cost to be ascertained. 
virgin state. Since combustion of coal in compact | It was hoped, however, that this would be done in 
masses was most difficult, in the scheme described the | the near future. 

air-blow in the underground gas-producer was substi- Finally, two papers in this section dealt with the 
tuted by a blow enriched with oxygen. An experi-| gas industry. Mr. T. Campbell Finlayson discussed the 
mental mine was sunk in a coal bed holding about | “* Development of Chemical Engineering in the Gas 
11,000 tons to 12,000 tons of gas coal, containing up | Industry ” in a historical review of the development 
to 17 per cent. of volatile matter. The coal-bed had | of continuous vertical retorts, the intermittent vertical 
a steep dip, the angle being about 70 deg. The devices | retort, water-gas plant, sulphur removal and gas 
used were simplified as much as possible. Along the | washing, with the object of showing that all of these 
strike of the bed a gateway was dug, which was con-| were primary developments due to the application of 
nected by sidings in the bed with cross-cuts in the | chemical engineering to gas processes. The secret 
rock, The cross-cuts were connected with the test-|of the effective carbonisation of coal for gasworks 
pits, and in this way communication was established | purposes was considered to be the carefully-controlled 
with the surface. The test-pits were supported | cracking of hydrocarbons in the presence of hydrogen, 
by iron casings to prevent lgndslips, which were easily | and this was also true of the carburetted water-gas 
caused by the hot gases escaping from the bed. The plant. 

gateway acted as a fire drift, and was separated from Professor P. Schlapfer, in a paper entitled “The 
the mine by a special impenetrable bulkhead. All | Practical Application of the Results of Recent Physico- 
underground sidings were strengthened by wooden | Chemical Research in the Swiss Gas Industry,” sur- 
supports, but timbering was only required for pre-| veyed the development of the gas industry in Switzer- 
liminary work, since after the gas-producer had/land during the past ten years. The conditions 
been ignited the timbering was, apparently, burnt.| were peculiar in that Switzerland was dependent upon 
Gasification was conducted in such a way that the/| foreign coals, and for economic reasons, gas of high 
blow was supplied through one of the test-pits and, | calorific value was favoured. Central heating was 
passing through the siding in the coal-bed into the adopted generally, and the coke produced had to satisfy 
gateway, flowed sideways round the bed, thus burning | high standards regards combustibility, calorific 
the coal. The gas esexped through another test-pit. | value, moisture and ash-content. 
Normally the gas produced by this method, using a| coke had to compete with metallurgical 
blow containing 27 per cent. to 30 per cent. oxygen, 
was of the following composition: CO,, 10 per cent. 
to 12 per cent. ; CO, 23 per cent. to 27 per cent., H,, 
12 per cent. to 15 per cent. ; CH,, 2 per cent. to 3 per 
cent.; and N,, 43 per cent. to 47 per cent. The 
heating value of the gas varied from 1,000 calories to 
1,300 calories per cubic metre. The process went on 
smoothly and the composition of the gas was so steady 
that the proportion of the basic components in it 
searcely underwent any change in the course of 24 
hours. It was later found that by stopping the blow, 
gas continued to emerge from this pit for a considerable 
time, containing up to 60 per cent. or 70 per cent. of 
hydrogen and, therefore, suitable for many chemical 


as 


coke. A 
during storage and on carbonisation, the coals being 
obtained from Durham, from the Ruhr and Saar 
regions, and also from France. Polish high-volatile 
coals were sometimes used. In the operation of 
carbonising plant the heat lost through the sensible 
heat of the gases and of the coke was, of course, con- 
stant, but the sensible heat lost in the waste gases 
increased with decreasing load, until when the plant 
was only worked at 50 per cent. of its capacity, the 
increase became rapid; at full load the heat lost in 
the waste gases was about 75 cals. per kilogramme of 
raw coal; at 50 per cent. load it was 105 cals.; and 
at 20 per cent. load, it was no less than 200 cals. The loss 


Power gas was now produced from the | 
yielded a tar of high pitch content with low volatility, |Gorlovka mine, having the composition: CO,, 18 per | 


(6) From a study of the plastic properties | easily increased by raising the concentration of oxygen | 


| to 800 cals. at half load, and 1,400 cals. 


The authors concluded | 


Whereas, so far, synthetic benzine could | 


The home-produced | 


detailed study had been made of the behaviour of coal | 
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of heat through radiation and conduction was even 
more dependent on the load. At full load this loss 
was about 160 cals.; at 50 per cent. load, 325 cals. ; 
and at 20 per cent. load, over 800 cals. As the result 
of these losses, the heat required for coking varied 
from 600 cals. per kilogramme of raw coal at full lo 


Kilo- | 
gramme Per ce 
Calories. 


Total heat entering cooling chamber 377-9 
299 -: 
48 
15 


100 


Heat recovered as dry saturated steam 
Heat lost as sensible heat of cool coke 
Do in blow-down water 
Do, in priming water 
Do by radiation and 
Unaccounted for 


1: 
con iuction 

377-4 100 
at 20 per « 
load. Dry quenching of coke was favoured in Switzer 
land, and from a detailed heat balance of a coke-cooling 


plant, the figures given in the above table have |! 


taken 


(To be continued.) 








GRASS DRYING BY THE KALOROIL 
SYSTEM 


Grass drying by artificial means is a recent develop 
ment in agriculture, and one that may have a cor 
siderable future ; indeed, some experts think that its 
effect on the industry may be almost revolutionary 
Drying experiments have been lately proceeding at 
Sutton, near Hereford, with plant designed by Messrs 
Kaloroil Burners, Limited, Victoria-road, North Acton, 
and a demonstration of this method, arranged by 
the Agricultural Education Committee of the Hereford- 
shire County Council, was given on August 24. 

The vital points when drying grass are, firstly, that 
the drying must be carried out with a flow of air at 
low speed, so that the full quota of moisture can be 
absorbed in its passage and its heat surrendered, and, 
secondly, to preserve its nutritive value, the grass 
must be submitted to high temperatures for a short 
time only. It must, therefore, be kept agitated so that 
it dries evenly and prolonged heating will not be required 
to remove damp patches. Two methods of drying 
were shown in operation, one by adapting an ordinary 
hop kiln, and one by the use of a specially designed 
drying unit. It should be remembered that the process 
is in its infancy. The methods used, the exact effec t 
on farm management, and the ultimate commercial 
values of the products are still indefinite, but it is 
| stated that there is an abundant market for dried grass 
as fodder, the price varying from 7/. to 9/. per ton, 
according to protein content. Ls te 

The adaptation of hop kilns for grass drying is em- 
ployed to make additional use of existing plant, thus, 
by a small capital expenditure, enabling the period 
of the kilns’ usage to be extended from two or three 
weeks to six or seven months. An oil-burning furnace, 
approximately 7 ft. by 4 ft. 3 in. by 3 ft., is installed, 
fired by a twin oil burner of Messrs. Kaloroil’s standard 
| type. “This is adopted as giving an absolutely clear 
smokeless flame, and being easily controlled by un- 
skilled labour. Two special floors are fitted in the 
kiln, of expanded metal on steel girders, the upper 
| floor being provided with trap doors opening down- 
| wards, and the hot gases are circulated through the kiln 
| by means of a fan at a rate of about 20 ft. per minute ; 
they are admitted under the lower floor and pass up 
through both. The grass is half dried on the upper 
| floor, and then dropped through the trap on to the 
| lower floor, where the process is completed, the grass 
| being shaken up by hand once or twice during the fin al 
|drying. The fuel used is forty-second crude oil, and 
the temperature above the upper floor does not exceed 
38 deg. C., except for the last few minutes, when the 
hot air is led in above the lower floor to dry off any 
moist patches. The time of drying naturally depends 
on the initial moisture and varies considerably, but 
it is calculated that two kilns, each 20 ft. square, 
dealing with grass containing 78 per cent. moisture, 
will produce 5 tons of dry grass in two eight-hour shifts. 
|two men supplying the necessary labour. 

In the unit dryer, illustrated in Figs. 1 and 2, on the 
opposite page, a two-stage process is also adopted, the 
| plant, built up of steel plate, consisting of a hopper '" 
| which the first stage of drying takes place, and through 
| the wire-gauze doors of which the grass falls when suth- 
| ciently dry into a wire-gauge drum. This is rotated at 
| about six revolutions per minute to ensure thorough 
| agitation, about 5 h.p. being required. The drum is con- 
| tained in a cylindrical chamber with a rectangular outer 
| casing, the intermediate space being filled with insulat- 
| ing material. The drive will be clear from Fig. 1. 
| twin-burner oil furnace, on the right in Fig. 1, of similar 
| type to that used in the kiln process, is employed. and 
the power for rotating the drum also actuates the fan, 
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OIL-FIRED GRASS-DRYING UNIT. 


CONSTRUCTED BY MESSRS. 


KALOROIL BURNERS, LIMITED, NORTH 


ACTON. 
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the dri being by chains and countershafts. 
position of the fan will be clear from Fig. 2. The hot 
gases are drawn by the fan through a duct and passed into 
the lower part of the bottom chamber and up through 
the drum to the hopper above. The temperature in 
the drum is, roughly, 180 deg. C. to 200 deg. C. at the 
inlet and about 100 deg. at the outlet, the final exhaust 
from the hopper being at about 38 deg., but the outlet 
temperatures, of course, rise as the moisture is removed, 
and this rise, which is recorded on gauges, indicates 
to the operator the point at which the grass in the drum 
ped Sufficier tly dry. With an initial moisture content of 
‘8 per cent. the period required in the drum is about 
15 minutes, and the capacity in these circumstances is 
~ Wt. to 24 ewt. per hour. Only one man is required 
tor Operating, and the whole plant, mounted on a 
chassis, measures 13 ft. by 7 ft., with a height of 10 ft. 
to the top of the hopper, and can, therefore, readily be 
made portable. The machine demonstrated was 





The | actuated by a small electric motor, but other forms of 


drive can, of course, be used, 

It may be pointed out that the drying process has 
wider scope than making available large quantities of 
grass as fodder. Hay, which is so susceptible to weather 
conditions, can, in view of its low percentage of mois- 
ture, be rapidly dried at low cost. Grain, if wet after 
harvesting, may be prevented from going mouldy by 
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NOTES ON NEW BOOKS. 


Ir can scarcely be too strongly emphasised that books 
| intended for students of engineering should be clear 
|in their arrangement and production, that mathe- 
| matical analyses should be direct and straightforward 
and conform to the conventions by which alone they 
can be readily interpreted, and that diagrams should 
be well chosen and carefully drawn. With these facts 
in mind, one can turn with pleasure and satisfaction to 
the new issue of Theory of Machines, by Messrs. L. Toft, 
M.Se., and A. T. J. Kersey, A.R.C.Se. (London: Sir 
Isaac Pitman and Sons, Limited, price 12s. 6d. net), 
a book which first appeared in 1927, and is now in its 
third edition. As one of the volumes in the pub- 
lisher’s Engineering Degree Series, written specially 
for those preparing for these degree examinations, 
for those of the Institutions, and for the Higher National 
Certificate, it is a work eminently suitable for all such 
students, while its thoroughly practical treatment of 
the subject should make it also a valuable handbook to 
machine designers. Readers, at the stage in the 
curriculum at which this subject is entered upon, must, 
of course, have some familiarity with the operations of 
the calculus and be well grounded in the fundamental 
principles of mechanics. With this equipment they 
should have no difficulty in following the exposition 
which the authors here give of various branches of 
the subject ranging from simple kinetics and kinematics 
to engine-balancing and the whirling of shafts. The 
new issue differs from earlier editions only in respect 
of several valuable additions made necessary by the 
trend of present requirements. The section dealing 
with lubrication has been enlarged by a brief discussion 
of boundary lubrication ; the tabulation method has 
been adopted in the treatment of epicyclic gears 
among which will be found several examples of differen- 
tial gears; and an introduction to the now pressing 
subject of torsional oscillation has been added to the 
concluding chapter. A valuable aspect of the work is 
the careful attention given to the vital matters of units 
and dimensions, while students will appreciate the 
ample provision of examples, worked and unworked, 
and in the main extracted from the examinations for 
which they are preparing. The volume can _ be 
unhesitatingly recommended both to students and 
practising engineers, 





A small book, entitled Descriptive Mathematics, by 
Mr. John Maclean, which is presumably based on 
several years’ teaching in India, has many unusual 
features. Its unorthodox nature is, at first sight, 
unattractive, but on closer examination one finds it to 
contain clear and simple accounts of various sections 
|of elementary algebra, trigonometry and calculus, 
| besides useful chapters on statistics and probability. 
| The emphasis is on those aspects of elementary mathe- 
| matical methods which are useful “in the description 
| of quantitative phenomena.” Engineers will sympathise 
| with the attempt to show the student “‘ the limitations 
of a mathematical treatment so that he may be able in 
future to formulate his problems in such a way that 
light can be thrown on them by the mathematician,” 
but some will consider that a few of the exercises set 
for the student might appeal more to the mystic of the 
east than to the scientific rationalist of the west. 





|The book is published in Bombay and London by 


Messrs. Macmillan and Company, Limited, at the cost 
of 2 rupees 8 annas. 





Unlike rhodium plating in the jewellery trade, which 
may be but a passing craze, chromium plating will 
undoubtedly have a wide field for many years to come. 
For a decade chromium coatings have proved their 
value, and since as in all new industries the technique 
resulting from research has advanced at a greater 
rate than the spread of knowledge, a new book entitled 
Chromium Plating, and published by Messrs. Edward 
Arnold and Company, at 25s. net, is welcome. The 
volume is based on a 1934 report of the Staatliches 
Materialpriifungsamt of Berlin, which was compiled 
by Professor Dr.-Ing. O. Bauer, Professor H. Arndt, 
and Dr.-Ing. W. Krause; but it is more than an 
efficient translation, for the contents of the report 
have been amplified by the translator (Mr. E. W. Parker, 
of the staff of the Mond Nickel Company), and 
an introductory chapter on electroplating practice and 
the properties of chromium and nickel coatings has 
been added by Mr. A. W. Hothersall, of the Research 





drying at a low and readily controllable temperature. 
Seeds also can be advantageously dried, as it is well | 
known that after a dry season they give much better | 
results. The drum of the unit dryer can be readily | 
adapted to take other material than grass by inserting | 
suitable panels. 








CANADIAN AsBESTOS.—Exports of asbestos from | 


Canada during May last totalled 21,667 tons, as com- 
pared with 15,467 tons exported during April. 


Dept., Woolwich. Indeed, the translator has not 
only rendered good service by making the volume 
accessible to those in the trade unable to follow a 
German text, but he has converted the material into 
a treatise more relevant to Engl’sh and American 
practice. The volume has special significance for those 
engaged in chromium plating for the automobile 
industry, since the various samples of plated components 
examined were derived from this branch of engineering. 
It must be emphasised that the book is concerned 
with the properties and behaviour under testing of 
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platings and not with electroplating plants and practice. 
Mr. Hothersall’s introductory chapter is a constructive 
critical survey, and obviously cannot be expected, within 
14 pages, to go very far in translating the results of the 
report. Nevertheless, it serves a purpose in preparing 
the works manager, or plater in a small way, for tackling | 
the 200 pages of technical details and benefiting by | 
reading them. In these pages the treatment would | 
have been too exclusively related to continental con- | 
ditions and progress had it not been for the inclusion | 
by the translator of useful annotations on what this- 
country and America are doing in the way of similar | 
investigations. The investigations dealt with show | 
decisively that nickel is everywhere the chief metal as| 
an underlay to chromium layers, and that technique 
has not yet advanced sufficiently to be able to impart 
uniform thickness of deposits, variations averaging 
20 per cent. being common. The book will be valuable 
to all in the plating trade in indicating the essentials 
for particular jobs in hand. It will be read with equal 
interest by the staffs of automobile concerns who are | 
anxious to know the limitations of chremium finishes. 


Of the subjects considered fundamental in the 
training of an engineer, the strength of materials is 
one of the foremost. Dr. Warnock’s book entitled 
Strength of Materials, and now in its second edition, 
has been prepared in the belief that his readers will 
have a fair knowledge of mathematics and a liking 
for the mathematical method of analysis. From first to 
last, the book gives a very clear exposition of the funda- 





mentals of this extremely important subject, without 
too many doubtful excursions into the region of 
empiricism. The mathematical exposition is not 
necessarily complete ; it must be tempered by experi- 
ence, but for an understanding of the basis of a subject 
such as the strength of materials it is unquestionably 
the best medium. Further, a student who has been 
well trained in fundamentals will know how to assess 
empirical formule. Dr. Warnock has succeeded 
wonderfully in the fundamentals. Within the first 
chapter the work is taken from the stage of applied 
mechanics to a consideration of the bar of uniform 
strength, compound bars and columns and temperature 
stresses. A chapter on cylindrical and spherical shells 
is particularly good and if read in conjunction with a 
later chapter on thick cylinders and spheres makes a 
very complete survey of this branch of the subject. 
It is here in particular that the author succeeds in 
showing the value of an understanding of the theories of 
failure and his method of treating these problems by 
the theories is enlightening. Vessels with hemispherical 
ends and of elliptic cross-section are dealt with. One 
of the best sections of the book is that dealing 
with slope and deflection, the author using two very 
different methods, each in itself excellent for a parti- 
cular type of problem. This chapter is unique in that 
all imaginable types of loading are reduced to simple 
solutions and in no more than 30 pages. Another very 
interesting chapter is that devoted to the analysis of 
rotating rings and whirling shafts, while at a later 
stage an excellent summary of laboratory practice is 
presented. The book well maintains the high standard 
set by the remainder of the volumes in the important 
degree series of which it forms part. The author is to 
be congratulated on the many examples of a fair 
standard of difficulty he has collected at the end of 
each chapter, and also on the many complete solutions 
with which he has illustrated the text. For the student 
preparing for the degree examinations of the univer- 
sities or for the examinations of the professional bodies, 
this book is ideal. Moreover, for the engineer wishing 
to become better acquainted with the foundations of the 
subject, no better exposition could be wished for. The 
fact that the publishers, Messrs. Sir Isaac Pitman and 
Sons, Limited. have now reduced the price of the 
book to 10s. 6d, must make it one of the best value for 
money propositions amongst technical books. 


In his book on Factory Organisation and Administra- 








tion (McGraw-Hill Publishing Company, Limited, 
Aldwych House, London, W.C.2, 24s. net) Mr. Hugo | 
Diemer is treading what is becoming familiar ground. | 
The book, which is in its 5th edition, consists of 412 pages | 
divided into 29 chapters. Practically all phases of | 
management are covered. The subject is introduced | 
with a chapter on “ the field of factory management,” | 
followed by two others in which are considered the | 
‘science’ and “ principles of management.” In | 
these the general theory and, to some extent, the | 
history of management are discussed. Attention is | 
given to the United States National Industrial Recovery 
and Public Works Act. The work of F. W. Taylor is 
considered at length under the heading of “ manage- 
ment science.” Other functions treated are organisa- 
tion and control; financial control; centralised 
planning; the drawing office; pattern, stores and 
stock, and purchasing departments; inspection ; | 
shipping and receiving; maintenance; and cost 
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study ” and another on “ wage systems.” The book 
may be considered as descriptive, rather than critical 


or original. It contains many references to the prac- 


| tices followed in the United States. The references to 


systems of payment by results, under the heading of 
wage systems, are useful if for no other reason than that 
about a dozen different methods of payment are 
described, their collection in this manner being of 
value. The book is well printed in a type that is 
easily read. A number of diagrams are given, together 
with illustrations and the reproduction of a number of 
forms. The “contents” are more than generally 
useful and complete. 


The broach as a machine tool has been referred to, 
in terms implying contempt, as a “ glorified file.” 
Apart from the slur on that old and indispensable 
hand tool, the file, this epithet has no justification as, 
though the teeth of both the broach and the file are 
parallel cutting edges, those of the broach are not on a 
uniform level, but are graduated in depth so that suc- 
cessive teeth, or groups of teeth, take a fresh cut from 
the already machined surface. It is the correct propor- 
tioning of the teeth that is one of the major require- 
ments ef broach design, suitable heat treatment and 
hardening being another. As broaches differ so widely 
in form and duty, it is not practicable to reduce their 
construction to a matter of rules, with the result that 
design is largely empirical or, in other words, is derived 
from experience. A book on broach construction should 
then be fully illustrated from actual practice, and it is on 
these lines that the work Broaches, Design—Manufac- 
ture—A pplication,” by Mr. M. M. Zinde, A.M.I.Mech.E., 
has been compiled. The book, originally written in 
Russian, but now carefully translated into English, is 
published by The Machinery Publishing Company, 
Limited, 52-54, High Holborn, London, W.C.1, at the 
price of 10s. net. It bears evidences of a thorough 
acquaintance with the subject on the part of the 
author, and the numerous dimensioned drawings in 
the text give a very clear idea of what is required in 
the modern broaching machine, the broach now being 
largely used in finishing flat and contoured surfaces, 
the alternative process in forming which is milling. 
Perhaps it is as well to stress the point that the economic 
use of the broaching machine is practically confined to 
mass-production work, and the analyses of operations 
quoted in the book deal mainly with such work. This 
being understood, it may be said that works managers 
desirous of increasing production will find that the 


| book gives full details of the capabilities of a number 


of types of broaching machines in this direction. 








SEALING CLAMP FOR LEAKING GAS 
OR WATER MAINS. 


Tae ordinary lead joint for gas and water mains, the 
lead being run in to a socket against a hemp ring, while 
being simple to make is apt to fail when excessive ground 
movement occurs, a condition nowadays, when so much 
rebuilding and building is going on, by no means in- 
frequent. The remaking or caulking of such a leaky 
joint is often a troublesome matter, and the Johnson 
clamp, illustrated in Figs. 1 to 3 on this page, 


has been developed as a readily-applied remedy by | 


Messrs. The Viectaulic Company, Limited, Dean Stanley- 
street, Millbank, London, 8.W.1. The clamp consists 
of two flanges held together by bolts, the tightening 








composition up against the socket end containing the 
lead filling. The flange bearing on the packing is made 
with a recess to hold the packing and fits close to the 
spigot end of the pipe. The other flange is narrower 
as it has to fit the pipe socket. Both flanges are well 
ribbed to ensure stiffness and are made in segments, 
the number of which varies with the diameter of the 
pipe. The segments are connected by lap joints 
through which a bolt, independent of the tightening 
bolts, passes. The packing strip is continuous with a 
single butt joint. It will be clear that both the ring 
and flanges are easily got into place on an existing pipe. 
The clamp is made in a number of sizes up to 48 in. in 
diameter and after assembly can be covered, if desired, 
with moulded bitumen. It is stated that maintenance 
costs are considerably reduced by the use of the clamps. 
Another new product of the firm is a Johnson coupling 
flange adaptor, a device for coupling a plain-ended 
steel or iron pipe to the flange of a pump or valve. 
It permits a small amount of misalignment or move- 
ment, thereby reproducing a characteristic of the 
standard Johnson pipe coupling which allows as much 
as 7 deg. deflection, and in this condition has been tested 
to a pressure of 1,000 lb. per square inch without leak- 
age. This pipe coupling is supplied in diameters 
ranging from 2 in. to 85 in. 








CATALOGUES. 


Electric Tell-Tale Clocks._—_Messrs. Gent and Company, 
Limited, Faraday Works, Leicester, have forwarded a 
copy of their latest brochure illustrating and describing 
watchmen's electric tell-tale clocks of the dry-ink marking 
type, and relief alarms for attachment to the clocks. 


Petrol and Paraffin Engines.—The improvements 
effected in their small petrol and paraffin engines of the 
D-4 “ten-twenty” type for marine and stationary 
purposes are set out in a revised pamphlet received from 
Messrs. The Parsons Oil Engine Company, Limited, 
Town Quay Works, Southampton. Accessibility is an 
outstanding feature of these engines, which are built to 
conform with the requirements of the Board of Trade, 
Lloyds, and all Government Departments. 


Electrie-Arc Welding—A pamphlet issued by Messrs 
Lincoln Electric Company, Limited, Welwyn Garden City, 
Herts, is concerned with the advantages of shielded-arc 
electric welded fabrication construction over castings oF 
riveted assemblies. Simplification of design and assembly, 
reduction of weight, speedier production, reduced machin- 
ing, resulting in average total savings of something like 
35 per cent., are among the advantages claimed for such 
| work. Many interesting examples are illustrated. 


|  Fire-Fighting Equipment.—With the object of assisting 
| those having to make provision against fire risks, Messrs 
| The Pyrene Company, Limited, Great West-road, Brent 
ford, Middlesex, have issued a new publication, which 
|is both attractive and informative, dealing with the 
| existing dangers and with modern methods of combating 
them. A very comprehensive range of equipment 
referred to, including hand appliances, chemical engines 
hydrant installations, chemical and mechanical foam 
appliances, &c. Dust prevention and allaying apparatus 
are other products of this firm. 


Oil-Engine Traction —From Messrs. Harland and Wolff, 
Limited, Belfast, we have received a well-produced an¢é 
| profusely illustrated publication on the subject of oil 
engine traction, revised to include the latest advances 
and record the extent to which hydraulic and mechanica! 
| systems of transmission are now being used. Eleven 0! 
their engines of 330 brake horse-power are being fitted 
with hydraulic transmission. Slectric transmission, 
mechanical drive and the S.L.M. mechanical trans 





accounting. There is a chapter on “time and motion | of which compresses a strip of heavy section rubber | mission are other types of drives considered. 
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STRESSES IN THE SHEAR RE- 
INFORCEMENT OF REINFORCED- 
CONCRETE BEAMS. 


By R. H. Evans, M.Se., Ph.D., A.M.I.Mech.E., and 
; J. TuHomurnson, Ph.D. 


IN a previous paper by the authors,* the results 
of an investigation concerning the general distribu- 
tion of shearing stress in plain and reinforced- 
concrete beams were presented. It was shown that 
the radial stresses produced by the concentrated 
loads at the loading points definitely changed the 
shape of the graph for the distribution of shear 
stress along vertical sections ‘in the neighbourhood 
of the loading points. The shear stress was observed 
to be a maximum not at the neutral axis, but at 
some point between the neutral axis and the loading 
point, When the vertical sections considered in a 

: Fig. 1, STRESS DIAGRAM FOR VERTICAL STIRRUP 
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beam passes near the end of some diagonal crack 
and there happens to be no shear reinforcement at 
that particular section, the observed stresses were 
found to be high. Shear cannot be transmitted 
across a crack, leaving the whole of the shear, accord- 
ing to the conventional theory, to be carried by the 
uncracked concrete; the actual stresses in those 
regions near the ends of a diagonal crack may be 
often as much as twice the calculated stresses. 
With regard to the influence of the reinforcement on 
the general stress conditions, experiments on both 
plain and reinforced-concrete beams indicate that, 
when the beam is in the uncracked state, the rein- 
forcement has little influence on the distribution of 
stress and that the steel and concrete move together 
and behave as one homogeneous material. 

Attention was also devoted to the distribution of 
stress along such types of shear reinforcement as 
Vertical stirrups and bent-up rods. In the case of 
vertical stirrups it was found that the actual tensile 
stresses were appreciably lower than the computed 
stresses and that compressive stresses were induced 
under small loads in the upper portions of the 
sttrups. As soon as cracks appeared, however, 
the compressive stresses in those portions of the 
stitrups nearest the diagonal cracks became tensile 
and increased very rapidly with increase of load. 
In connection with bent-up rods the actual stresses 
agreed satisfactorily with those calculated for low 
loads. At the higher loads the observed stresses 
were always lower than those estimated according 
to the truss analogy. One very significant differ- 
*nee noted in the behaviour of bent-up bars and 
Vertical stirrups was that the former were always 
continually subjected to tensile stresses with increase 
of load from zero load, while the latter were often 
subjected to compressive stresses when the beam was 
uncracked. 
ee 
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Since the purpose of steel reinforcement is to carry 
the principal tensile stresses, the most effective way 
to reinforce against diagonal tension failure in any 
direction is to place the reinforcement across the 
probable lines of rupture or in the direction of maxi- 
mum tensile stresses. From these considerations the 
ideal web reinforcement would be a system of stir- 
rups or bent-up rods, the inclination of which with 
the horizontal was gradually increased as the support 
was being approached, the exact inclination of each 
stirrup or bent-up rod depending upon the nature 
of the loading. It is, however, not practicable nor 
necessary to have the inclination of the reinforcing 
rods exactly the same as the lines of maximum ten- 
sion, and it is usual in practice to bend some of the 
horizontal tension reinforcing rods upwards, as the 
bending moment decreases, for resisting the shear 








* See ENGINEERING, vol. cxxxix, page 158 (1935). 


force. With high values of shearing stress the bent- 
up rods are often supplemented by vertical stirrups 
Fig.2. 

asSTRESS DIAGRAM FOR INCLINED STIRRUP (45 DEG.) 
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and when a concrete beam is reinforced in both 
tension and compression it is sometimes very con- 
venient to use vertical stirrups only. 

Although it is usually assumed in calculating the 
theoretical shearing stresses that the whole of the 
external shear force is resisted by the shear rein- 
forcement when the calculated stresss exceeds some 
specified figure, yet experiments have invariably 
shown that the observed stresses in the shear rein- 
forcement are rarely as much as 75 per cent. of those 
calculated. The question therefore arises how the 
remaining 25 per cent. of the shear force is resisted. 
Some of it may, for example, be carried directly 
across cracks by the longitudinal reinforcement or 
by the concrete in the uncracked portions of the 
beam. When bent-up rods are used as a means of 
resisting shear the question arises whether these 
are also called upon to resist a certain amount of the 
bending moment. Furthermore, when bent-up rods 
are supplemented by vertical stirrups to resist shear, 
it is of paramount importance in practice to investi- 
gate the manner in which these share the shear force 
under increasing loads, together with the effect of 
sustained loadings on the ultimate steel stresses. 
An exact mathematical treatment of the stress con- 
ditions in a cracked reinforced-concrete beam 
resolves itself into one concerning a highly indeter- 
minate structure, so that it is very desirable to 
compare the observed stresses in the above types of 
shear reinforcement with those calculated according 
to the conventional theory. 

With these objects in view, tests have been carried 
out on 16 reinforced-concrete beams under prolonged 
loadings, the beams being provided with different 
types or combinations of shear reinforcement. In 
order to produce high shearing stresses in the con- 
crete and to obtain every facility for taking strain 
measurements along the face of the beams, all the 
beams were of rectangular section, 10 in. by 3 in., as 


the beam. The concrete mix adopted was 1 : 2 : 3 by 
weight and the compression reinforcement consisted 
of two }-in. diameter rods and the tension reinforce- 
ment of one }-in. and four #-in. diameter rods. 
The horizontal tension rods ran the full length of the 
beam except where the ,-in. diameter rods were 
bent upwards to form the shear reinforcement. 
When vertical stirrups were used for the shear rein- 
forcement they were made of }-in. diameter steel, 
with bridge pieces both below and above the tension 
and compression reinforcement, respectively, as 
shown in Fig. 1. The stirrups were extended in the 
manner indicated in Fig. 1. simply as a means of 
spacing and maintaining them in position during 
casting. 

The method of determining the stress in the rein- 





| forcement was to expose the steel at two points and 


Fig.3. “ 
ao,-STRESS DIAGRAM FOR BENT-UP BAR 'B'(45DEG.) 
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to measure the strain on the surface of the steel by 
means of 2-in. roller extensometers using suitable 
optical magnification. The position of the extenso- 
meters was determined as far as possible from tests 
on previous beams in order to obtain the most 
likely position of the cracks and of the maximum 
strain readings. From these strain readings, know- 
ing the modulus of elasticity of the steel, the steel 
skin stresses were readily determined. The method 
of testing the beams was to load each by suitable 
increments and to reduce the load by similar amounts 
at various stages of the tests in order to obtain a 
measure of the residual steel stress, as well ‘as the 
total steel stress for these varying maximum loads; 

Numerous diagrams have been obtained for the 
steel stresses at different parts of the reinforcement 
in the case of each beam, and it is only possible here 
to discuss the general results by referring to a few 
typical diagrams. Fig. 1 shows the steel stress- 
shear force diagram for a vertical stirrup, the shear 
force being one-half the total load on the beam. 
This diagram is very typical of all the results 
observed for vertical stirrups when such are used 
alone to resist the diagonal tensile stresses. It shows 
very clearly how the actual steel stress is almost 
negligible for small shear forces, up to 5,500 lb. in 
this particular case, and that after the appearance 
of cracks the stress increases comparatively rapidly. 
The vertical lines in all these diagrams show the 
marked effect of sustained loadings on the magnitude 
of the total stress in the remforcement. This in- 
crease in the steel stress with the lapse of time is 
due partly to a gradual development in the size and 
number of cracks in the concrete and partly to the 
plastic properties of the concrete. At the higher 
loads, when the beam is cracked and the stirrups 





shown in Fig. 1. The span was 50 in. throughout, 


are resisting the shear force to a much greater extent 
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than hitherto, the stress lines show several marked 

peculiarities. For very small stresses in the rein- 

forcement, it is found that the greater part of the 

stress remains as a residual stress or permanent set. 

With further increase of stress as the maximum load 

is being increasod, the residual stress, on removing 

the load, increases, but at not such a high rate as the 

increase in the value of the maximum steel stress. 

This point is also illustrated by the figures in Table I, 

in which the ratios of the residual steel stress to the 

total and elastic stresses, respectively, decrease with 

increase of load or shear force. Up to a shear force 

of 4,500 Ib. it will be observed that the residual 

stress for the vertical stirrup amounts to 75 per cent. 

of the total stress, or three times the elastic stress. 

The actual ratio of, say, the residual stress to the 

total stress varies along the length of the stirrup 

and depends to a large extent upon the orientation 

of the cracks. In balancing the internal forces 

against the externally applied forces, it is clear that | 
the stress to be considered is the elastic stress, the 
residual or plastic stress being merely the result of 
a rearrangement of the internal forces. 

Experiments were also conducted on beams in 
which the stirrups were inclined at 67} deg. and 
45 deg. with the horizontal. Fig. 2 shows the stress 
diagram for a stirrup inclined at 45 deg. From this | 
and Table I, it is clear that the slope of the stress 
line before the concrete cracks increases as the 
inclination of the stirrup is reduced from 90 deg. to 
45 deg. Furthermore, there is considerably more | 
stress in the inclined stirrups before cracks appear 
than in the vertical stirrups, the former thus fulfill- | 
ing their intended purpose to a greater extent than | 
the latter. This is also demonstrated by the results | 
given in Table I, in which the ratio of the residual | 
steel stress to the total and elastic stresses is much | 
lower at small loads for the 45 deg. inclined stirrup 
than in, say, the 90 deg. stirrup. At the same time | 
the stresses in the 45 deg. inclined stirrups are | 
higher, and, consequently, any diagonal cracks in a | 
beam will close more with reduction of load when | 
inclined stirrups are provided instead of vertical | 
stirrups. When the shearing stresses are high in a 
beam and shear reinforcement has to be provided, | 
there is little doubt that the provision of inclined | 
stirrups would result in the beam deflecting less than | 
if vertical stirrups had been employed. When a| 
beam is treated as a homogeneous one, any vertical | 
stirrups should be unstressed before cracking occurs, | 
except for those stresses due to secondary causes. 

Considering next the agreement between the 
observed and calculated stresses for both vertical 
and inclined stirrups, the results show that the 
observed stresses are always appreciably lower than 
those calculated. In general, the elastic steel stress 
or the slope of the stress line rarely exceeds about 
60 per cent. of that calculated when the gauge-length 
is 2in. With the gauge-length reduced to | in. the 
elastic steel stress becomes about 70 per cent. of that 
calculated. In addition, the total steel stress, which 
includes some stress due to creep or the plastic 
nature of the concrete, is again less than that esti- 
mated, and it is in this respect that the discrepancy 
between the observed and calculated stresses in 
shear reinforcement differs greatly from that in the 
horizontal tension reinforcement. While the total 
stresses in the former are always less than the com- | 
puted stresses, those in the latter or tension rein- | 
forcement are usually higher than the competed | 
stresses. Several investigators have observed that 
the immediate stress in the tension reinforcement of | 
a reinforced-concrete beam on applying the load | 
may agree satisfactorily with that calculated exclud- 
ing the assistance afforded by the concrete in tension, 
but that the cree» or increase in stress under pro- | 
longed loading may amount to about 15 per cent. 
of the immediate stress. Possible reasons for the 
great divergence between the observed and calcu- | 
lated stresses in the shear reinforcement are that | 
(a) the influence of the horizontal reinforcement is | 
always ignored in shearing-stress calculations, and | 
(6) assistance is afforded in resisting shear by the 
uncracked concrete. It has been shown* that, if a 
number of beams are made having increasing per- 
centages of horizontal steel and with no shear or 
diagonal tension reinforcement, the shearing stress 
at failure increases with increase in the percentage 

















* Tech. Paper No, 314, U.S. Bureau of Standards 
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of horizontal steel reinforcement. It is concluded 
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each pair of bars resist the diagonal tension over ay 


that for every 1 per cent. of horizontal steel the area equal to the pitch of the bent-up bars. The 
shear force to be carried by the concrete is reduced | line marked “ Theoretical Including Tension "’ jg 


by approximately 15 per cent. Consequently, in 
the case of these beams, in which the horizontal 


| of course, deduced on the assumption that the beam 


is homogeneous. Tabie II gives additional data 


steel amounts to slightly over 3 per cent., the tensile | concerning some bent-up rods, including rods bent. 
stresses in the shear reinforcement should be calcu-| up at 67} deg.. all the stresses being tabulated jn 


lated on the assumption that only about 65 per cent. 
of the total shearing force is carried by the shear 
reinforcement. j 
Considering next the stresses induced in bent-up 
rods when these are being used to resist diagonal 
tensile stresses, tests were made on reinforced beams 
in which the horizontal tension rods were bent up- 
wards at inclinations of 674 deg., 45 deg., and 


- Fig. 4. STRESS DIAGRAM FOR INCLINED 


REINFORCEMENT (22/2 DEG.)— 
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The results obtained showed 


grams for such means of resisting shear are shown | that the total steel stresses in rods bent-up at 67} 
in Figs. 3 and 4, these being for bent-up rods having | deg. and 45 deg. differ little at the higher loads, thus 
inclinations of 45 deg. and 22} deg., respectively, | indicating that the inclination of the bent-up rods 





TABLE lI, 

J : | . : 
Inclination Shear Force | rheoretical Total Residual Residual Stress Kesidual Stress 
of Stirrups in 1,000 Ib Steel Stress. | Steel Stress. Steel Stress. Total Stress. Elastic Stress 

4 5 19,800 1,200 909 0-75 ,-0 

| 5 24,300 2.000 1,200 0-60 1-5 
OO deg 6-0 26,500 8,300 $,000 0-36 0-56 
| 6-5 28,700 9,300 3,100 0-33 0-50 
33,100 17,600 4,300 0-19 0-23 
1-5 6,600 1,000 0-55 1-22 
- | :-0 13,200 2,000 0-44 0:77 
67) deg 4-5 19,800 4,200 0-48 0-91 
| 6-0 26,500 9,300 | : 0-54 1-17 
33,100 19,500 : 0-44 0-78 

| 4-0 17,700 3,000 400 0-13 0-1 
4-5 19,800 5.500 | > On) 0-36 0-61 
45 deg 5-0 | 22.100 6,000 > 200 } 0-37 | 0-58 
| } 24,300 &,700 3,700 0-43 0-74 
6-0 26,500 16,100 6,200 0-39 | 0-63 
} 75 33,100 22,300 7,500 0-34 0-51 


| 


with the horizontal. In Fig. 3, two theoretical stress 

lines are plotted, viz., (a) assuming that the bent-up | 
bars resist all the shear so that the total direct | 
tensile force of 1/5 F on a section inclined at 45 deg. | 
is carried by the bent-up bars, and (5) assuming that | 





within the range 67} deg. to 45 deg. has little effect 
on the stress induced for the loads considered. This 
is also borne out by the figures given in Table II, ™ 
which the observed total stresses for shear forces © 
6,000 Ib. and 7,500 Ib. are nearly identical in the 
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case of the 674 deg. and 45 deg. bent-up rods. At 
the lower loads or shear forces, however, the total 
stress was usually higher in the case of the 45 deg. 
bent-up rods. Fig. 4 illustrates the variation of 
stress with shear force for bent-up rods inclined at 
22} deg. and in this case the theoretical stress line 
has been plotted assuming that all the shear is 
carried by the bent-up bar. As for vertical and 
inclined stirrups, the observed elastic stress in bent- 
up rods is always less than that calculated, being 
about 58 per cent. of that calculated in the case of 
the 224 deg. inclined bent-up rod. Similar reasons 
may be put forward for this discrepancy between 
the observed and the calculated values. It is clear 
from Fig. 4 and Table II that the steel ultimately 





yielded, indicating that inclinations of 67} deg. and 





very desirable in reinforced-concrete beams to keep 
the steel stresses well within the elastic limit, these 
results are rather significant in view of the fact that 
such a combination is often adopted in practice. 
One possible explanation of this phenomenon is 
that the bent-up rods, being continuous with the 
tension reinforcement, are more rigidly anchored 
than the vertical stirrups. This suggestion is sub- 
stantiated by some tests made on a beam in which 
the bent-up rods were replaced by inclined stirrups, 
the vertical stirrups being left in the same position. 
The maximum vertical stirrup stress, under the same 
maximum load, now became 67 per cent. of the 
stress in the inclined stirrup as compared with 20 per 
cent, in the case of the bent-up rod. 

These experiments are being continued with the 





















































TABLE Il. 
aiid id | | —— ss ae 
Inclination of Shear Force Theoretical Total Steel | Residual | Residual Stress | Residual Stress 
Bent-up Rods. in 103 Ib, Steel Stress. Stress. Steel Stress. | Total Stress. | Blastic Stress. 
ann : 
1-5 6,900 460 140 0-31 0-44 
: {| 3-0 13,800 1,300 400 0-31 0-44 
67hdeg. | 4-5 20,800 11,600 5,300 0-45 0-84 
{| 6-0 27,700 20,700 7,500 0-36 0-57 
| 7-5 | 34,700 29,600 8,600 0-29 0-41 
Bad EN SSSR SBT waht 
1-5 6.900 1,700 600 0-35 0-55 
i | | 3-0 | 13,800 7,900 4,200 0-53 1-11 
45 deg. <| 4-5 20,800 14,300 6,900 0-48 0-93 
|} 6-0 27,700 20,900 9,000 0-43 0-75 
‘| 7- 34,700 28,700 11,7 0-41 0-69 
( 1:5 | -12,700 500 300 0-60 1-50 
223deg. | 3-0 25,500 4,700 2,700 0-57 1-35 
| | 4-5 38,200 12,500 | 5,500 0-44 0-79 
6-0 51,000 34,300 10,200 0-30 0-42 
| 
TABLE Iil. 
Type of Shear | Shear Force Total Residual Residual Stress Residual Stress 
Reinforcement. in 10% Ib. Steel Stress. | Steel Stress. “fotal Stress. Elastic Stress. 
7 | l 1 > mg 
5 ,200 400 | 0-33 | 0-50 
Bent-up bars at 45 deg. | 3-0 3,100 1,200 | 0 > 0-63 
with vertical stirrups. 4°5 7,300 3,400 0-47 0-37 
hs 6-0 } 17,100 | 6,300 0-37 0-58 
(Stress in bent-up bar] 7°5 | 27,800 7,900 0-29 0-40 
Bent-up bars at 45 deg. (| 3-0 |  440- ~ 140 =a rene 0-32 Re Rag 0-47 
with vertical stirrups. } | 4-5 | 1,700 300 | 0-18 0-21 
(Stress in vertical | | 6-0 2,700 500 } 0-18 0-23 
stirrup.] } 7-5 | 5,600 550 0-10 0-11 
eos Si Lew ST TT —_— —— ernest 
: 4-5 1,000 700 7 2°; 
Vertical stirrups only I } 6-0 16,400 5,500 0-34 O31 
\ 7-5 39,600 8.700 0-22 0-28 








45 deg. are more effective and are, therefore, to be | 
preferred to an inclination of 224 deg. 

It is of interest to consider now the distribution 
of the shear force between bent-up rods and vertical | 
stirrups when these are used together in a beam. | 
With this object in view some beams were tested 
which were reinforced in shear with the four ;-in. 
diameter bars bent up at 45 deg. in pairs, together 
with three vertical stirrups, and other beams having 
only the three vertical stirrups and no bent-up bars. 
In this way it has been possible to investigate the 
nature and magnitude of the stresses in both the 
combined and single types of shear reinforcement. 
Some of the results obtained are shown in Figs. 5 and 
6, as well as in Table III. The figures indicate very 
clearly that the bent-up bars carry most of the shear 
force and that the effectiveness of the vertical stir- 
rups in such a combination as these loads is negligible. 
In fact, in all the cases considered there was little 


difference between the steel stresses in the bent-up 
rods when provided alone to resist shear and when 
supplemented by vertical stirrups. This may be 


also observed from a comparison of Figs. 1 and 5 
or Tables I and III. At the highest load considered 
the stress in the vertical stirrup is approximately 
20 per cent. of that in the bent-up bars and when 
the diameter of the stirrup steel wire was increased 
to ik in., the percentage was only 9 for the same load. 
With the provision of the vertical stirrups only, as 
in Table III, the observed stresses are immediately 
much higher and the general characteristics are 
similar to those already referred to in Fig. 1. 

It thus appears that the introduction of vertical 
stirrups to supplement bent-up bars to resist shear 
has but little effect on the actual stress in the bent- 
up tod at working loads. The failing load in shear 
would, of course, be increased, for, as soon as the 
bent-up rods yielded, the vertical stirrups would 
at once carry their share of the shear to give a better 





distribution of the shear force. Since it is always 





object of examining the behaviour of other types 
and combinations of shear reinforcement and of 
determining the influence of the percentage of hori- 
zontal steel on the maximum shearing stress of 
beams. 

In conclusion, the authors wish to express their 
thanks to the University of Leeds and to Professor 
W. T. David for granting facilities to carry out this 
work, 
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Plant Operation. By E, B. Wooprurr and 

H. B. Lammers. London: McGraw-Hill Publishing 

Company, Limited. [Price 18s. net.]} 

As a book written from the practical standpoint for 
the power-plant operator this volume has much to 
commend it, particularly as it includes a considerable 
amount of material covering the equipment of 
present-day installations. The contents may be 
briefly summarised under the headings of types of 
boiler, their construction and operation, mainte- 
nance, and necessary accessories ; the construction 
and operating characteristics of the steam engine ; 
principles of operation of steam turbines, pumps, 
and auxiliary power-plant equipment. 

The scope of the theory is sufficient, while avoiding 
anything in the nature of advanced calculations, to 
permit the operating engineer in charge to obtain 
an intelligent working knowledge of the various 
contrivances he is likely to meet in everyday 
American practice. The looseness in the wording 
of the text, however, is to be regretted, for it cannot 
but tend to mislead the reader. For instance, in 
four consecutive sentences, in which stress and 
force appear to be confused, there appear the 
following statements : ‘‘ Stress is the internal resis- 
tance that the material offers to being deformed by 
the external force. As long as the material does 


Steam 





not fail, the stress is equal to the external force. 
The external force is usually expressed in pounds 
per square inch. For example, the force on a 
stay bolt may be 4,000 Ib.” Again, the use of 
such symbols as T.S. for ultimate strength of plate, 
or CoE for coefficient of expansion will not be 
helpful to many readers. Heat content of both 
live and exhaust steam are referred to and a 
problem on condensation is given, but no explana- 
tion of the properties of steam are included. 

The theory of combustion as treated here is open 
to similar criticism. A detailed calculation of air 
supply is given, and the usual chemical equations 
are included even to the extent of 2C, H, + 70, = 
4CO, + 6H,0, but no explanation is furnished of 
what these combinations of symbols mean, and 
neither atomic nor molecular weights are given. 
With regard to the function of nitrogen in combus- 
tion it is stated: “The nitrogen . . . performs no 
useful purpose in combustion work, By absorbing 
heat from the furnace it reduces the temperature, 
dilutes the products of combustion, and is the chief 
loss in combustion work.” The advantage of this 
diluent in permitting workable temperatures instead 
of the intense heat of the oxy-acetylene flame appears 
to be entirely overlooked, although the need for 
boiler water walls in large modern plant is stated 
in an earlier section, but with the explanation, 
‘‘ Refractory lined walls were unable to withstand 
high rates of evaporation without failure due to 
spalling or erosion of brickwork.” 

A number of questions and problems are included 
at the end of each chapter to test the reader’s 
knowledge, and many illustrations accompany the 
text. A number of the half-tone illustrations lack 
clearness, due to reduction in size from originals in 
the makers’ catalogues. Despite these criticisms, 
however, the book is to be recommended for the 
reader anxious to familiarise himself with American 
practice, to which it is devoted. This will tend to 
lessen its value in this country, while as a descriptive 
textbook on steam engineering for elementary 
students in technical colleges its price will, we fear, 
be found prohibitive. 





Congrés International des Mines, de la Métallurgie et de 
la Géologie Appliquée. Section de Metallurgie, Paris : 
La Revue de Métallurgie, [Price, including postage, 
Vol. I, 86.60 francs, Vol. IT, 50 francs.] 

Tue seventh International Congress on Mining, 

Metallurgy and Applied Geology, which was held 

in Paris from October 20 to 25 of last year, was 

attended by a very large number of members from 

45 countries, and met with great success. As 

many as 37 nations were represented by official 

delegates, and Mr. Lebrun, President of the French 

Republic, attended the opening session. The 

papers on the lists for the three sections numbered 

354, namely, 124 on mining, 121 on metallurgical 

subjects, and 109 on applied geology. Vol. I of the 

section on metallurgy comprises 44 papers contri- 
buted by well-known metallurgists and scientists, 
dealing with questions which were suggested by the 
organising committee. This is a large quarto volume 
containing 476 pages and 350 diagrams and illus- 
trations, the papers, all in French, being classified 
under seven headings, viz., (1) iron and steel manu- 
facture ; (2) manufacture of non-ferrous metals, 
electrolysis and electro-metallurgy; (3) ferrous 
alloys; (4) non-ferrous alloys; (5) cast-iron and 
foundry practice; (6) treatment, welding, ageing, 

&c.; (7) tests. 

We dealt at the time* with the paper on 

“ Recent Progress in the Manufacture of Special 

Steels,” contributed by Sir Robert Hadfield, who 

took the opportunity of handing to Mr. Lebrun 

a reproduction of the picture in the Bodleian 

Library, Oxford, showing Roger Bacon presenting 

a book to the Chancellor of Paris University. 

Another gift of Sir Robert was a miniature knife 

of steel, containing 0-74 per cent. of platinum, 

which material—one of the earliest alloy steels— 
was made by Faraday in 1819-1824. We also gave, 
on page 597 of our last volume, an abstract of two 

pers, by Messrs. A. le Thomas and M. Ballay, on 

* Alloy Cast-Irons and the Electric Furnace ”’ ; 

also, on page 105 ante, an abstract of Mr. A. Pavloff’s 

paper on “ Blast-Furnace Design and Dimensions.” 





* See ENGINEERING, vol. cxl, page 444 (1935). 
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The book forms a valuable contribution to the 
existing literature on ferrous and non-ferrous 
metallurgy, and will be found of interest not only 
to the makers of steel and other metals, but also 
to engineers in their selection of the best material 
for any given purpose. 

The second volume, of 336 pages, contains a 
series of 50 papers, also contributed to the section 
on metallurgy by a number of members of Congress, 
and dealing with questions of their own selection. 
Like those in the first volume, the papers in this 
second one are classified under seven headings. An 
idea of its contents may be gathered from the 
following, very brief, abstracts of several of the 
contributions, taken at random. In his paper “ On 
the Degree of Oxidation of Open-Hearth Slags and 
on their Evolution in the Course of the Operation,” 
Mr. G. Husson refers to the Perrin process,* and 
gives a triangular diagram on which curves are 
traced to guide the steelmaker in arriving at a final 
slag of the right analysis. A paper by Mr. D. F. 
Campbell describes “ The High-Frequency Furnace 
in Steelworks Practice,” a furnace which utilises 
eddy-currents for heating the metal. The author 
started, in 1927, with the construction of two furn- 
aces of this type, using current of 500 cycles and 
2,000 eycles, respectively. A number of subsequent 
installations are referred to. Mr. Campbell acknow- 
ledges that the arc furnace has notable advantages 
in the melting of scrap of inferior quality, when a 
degree of dephosphorisation is necessary, and in 
places where coal is expensive and water power is 
available. On the other hand, the author's high- 
frequency furnace works more cheaply than the arc 


furnace when it is only necessary to melt down | 


the charge. The Probable Section of Future Blast- 
Furnaces” forms the subject of a communication 
by Professor E. Cotel, who condemns the section 
generally used in blast-furnaces, and after dealing 


with the working of these furnaces and enumerating | 
the difficulties met with in their operation, states | 
that in a more or less near future the blast-furnace | 


will have a simple vertica) trapezoidal section, the 
greater diameter being at the mouth. Their construc- 
tion, he says, will be somewhat similar to that of 
Cowper stoves, there being no swelling-out of 
the stack. A paper entitled “ Contribution to the 
Study of the Steel Rail Ingot,” by Mr. G. Grenier, 
reviews the external and internal defects of basic 
steel ingots, and adds that, in order to secure a high 
degree of soundness, the ingot should be cast slowly, 
and at a comparatively low temperature. 

We may here mention, for the guidance of those 
of our readers who are specially interested in mining 
subjects, that the Revue de [Industrie Minérale, 
St. Etienne (Loire), 
volumes covering the work of the mining section. 


Pfeiler und Widerlager von Briicken. By Dr.-Ing. K. 
ScHAECHTERLE. Berlin: Wilhelm Ernst und Sohn. 
[Price 14 marks.) 

Many of the outstanding achievements of engineers 

in the past were connected with the art of building 

bridges, which continues to present one of the most 
attractive aspects of their work, even if, with the 
accumulation of knowledge, that art has more or 
less been transformed into a science. This is 
mainly due to the fact that a proposed structure 
must be examined with particular reference to the 
various factors that influence its design and con- 
struction. The design of the piers and abutments, 
for example, depends on the type and dimensions 
of a specified bridge, the nature of the ground, and 
the means available for carrying out the work of 
excavation. Conversely, the formation of the 
neighbouring strata is a matter of first importance 
when certain type; of system are under considera- 
tion, particularly in the case of suspension bridges, 

where the pull on the chains or cables may be a 

deciding factor in the choice of a site. 

Further, questions relating to the cost and the 
construction of the foundations for large bridges 
have been affected to a considerable degree by 
modern developments in piling operations, such as 
those involving the use of a water-jet, or com- 
pressed air, for the purpose of placing reinforced- 
concrete piles in position. 


* See ENGINEERING, vol. cxxxv, pages 488 and 674 
(1933). 


France, is publishing the | 
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The book under review clearly illustrates the 
interest attached to the practical and theoretical 
| aspects of the general problem of piers and abut- 
ments for bridges, since the survey covers the 
| several types of structure found in practice. While 
| the range of the field thus examined leaves little to 
| be desired, many readers would have welcomed a 
|more detailed account of the relevant treatment 
of suspension bridges, but much of the information 
on this point will be found in the parts of the work 
devoted to other types of structure. This is due 
to the procedure followed by Dr. Schaechterle, 
which consists in arranging the study according to 
| the form of a bridge erected to carry prescribed 
| kinds of loading, and this results in the presentation 
|of a descriptive account subsequently elucidated 
with the aid of numerical examples. A reader is 
|thus gradually introduced to the consideration of 
special points as they arise, such as the precautions 
to be taken against the destructive effect of water 
and frost on piles and foundations generally, and 
the difference between the treatment of the subject 
when applied to problems involving natural and 
artificial watercourses. 

The volume should therefore be studied as a 
whole, as the last chapter, which occupies about 
half the book, is a general examination of the 
subject as it presents itself to civil engineers. The 
liberal use of diagrams and drawings goes to make 
this part of the treatment valuable to students, 
and instructive to engineers in search of informa- 
tion concerning recent developments in this class 
of work on the Continent. The author makes many 
references to bridges erected in connection with 
the system of new roads in Germany; although 
these structures are in general of short span, they 
merit attention from the point of view of the 
economical use of material and expenditure of 
labour to attain a given end. The work is some- 
thing more than a text-book, and a perusal of it 
might well add profit to pleasure for those acquainted 
with the valley of the Rhine and Wiirttemberg, in 
which regions are situated a number of the bridges 
here mentioned. 





Boiler Feed Water Treatment. By F. J. Marruews. 
London: Hutchinson's Scientific and Technical Publi- 
cations. [Price 12s. 6d.) 

Tue treatment of feed water for boilers and the 
control of the composition of the water actually 
in the boiler have formed the subjects of numerous 
articles and of much research in recent years, and 
the onerous conditions imposed upon boilers by 
high pressures and operation at high output rates 
have made these subjects of great importance in 
their practical applications. 

Mr. Matthews has rendered a considerable service 
| to those responsible for boiler operation in collect- 
|ing and discussing in this book the substance of 
a vast accumulation of research reports and data, 
|in expounding the theories put forward to explain 
| the phenomena of scale formation and corrosion, 
|and describing the methods of water treatment to 
| which these studies have led. 

Part I deals with the varieties of, and the impurities 
in, natural waters. Part II is entitled Scale Forma- 
tion, and in it are described the mechanism of the 
| deposition of scale and of sludge, and the methods 
and appliances used for water softening, such as 
the lime-soda and the zeolite processes, as well as 
more modern systems. The use of colloids, and 
the control of boiler-water composition by phos- 
| phates, and the determination of the satisfactory 
| limits of the carbonate-sulphate ratio are adequately 
| dealt with ; the exposition of the bearing of the 
|ionic theory on this ratio is particularly commend- 
| able. 
| In Part III, on Corrosion, theories of corrosion 
|are first examined, and the electro-chemical theory 
|of action, depending upon differential aeration, is 
| shown to be best fitted to explain the phenomena 
of corrosive attack. The prevention of corrosion by 
chemical inhibitors, and by the physical method of 
| de-aeration is described, and the question of caustic 
| embrittlement is adequately dealt with. A subject 
| of interest to the engineer who wishes to keep him- 





| 


|self informed in respect of chemical technique in 
| water control is that of hydrogen-ion concentration, 
| both as to its significance and with regard to the 
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methods of testing it requires; he will find this 
book very useful in its treatment of these matters. 

Foaming and priming are discussed in Part IV 
in a lucid manner. It is shown that priming is 
not necessarily due simply to the presence of sub. 
stances that lead to foam formation, but that it js 
the stabilisation of this foam by other substances 
that causes priming. Some interesting examples 
are given of priming experienced immediately after 
the change over from feeding with hard to feeding 
with soft water, the explanation being that the soft 
water loosens scale, and the finely-divided scale 
thus suspended in the water, tends, like other 
finely divided powders, to prevent the break up of 
steam bubbles when they reach the surface. 

Part V deals with analysis and routine testing, 
and there is an appendix in which particulars are 
given of standard solutions, Clark’s Hardness 
table, and certain chemical factors. Each part is 
followed by a list of references to original papers, 
In this connection it may be remarked that, except 
for a bulletin dated 1928, no reference is given to 
the important subsequent papers of Parr and Straub. 

There are a few minor defects which call fo 
attention in the event of a second edition being 
prepared. The distinction between absorption 
and adsorption of colloids is somewhat obscured by 
the evidently accidental misuse of these terms in 
some places. In the description of Weir’s two-stage 
de-aerator, it would add to clearness if it were 
indicated how the air and vapour in the first stage 
serve to disintegrate the water in the second stage. 
In the discussion of corrosion it is shown that 
corrosion which is localised is intense ; a few pages 
later the statement that motion of water tends to 
localise corrosion is immediately followed by the 
conclusion that less inhibitor is then needed. This 
demands elucidation. These, however, are not 
matters of great importance. 

Mr. Matthews has set out with the object of pro- 
viding a book which will save the “ small ordinary 
operator” from the confusion which the mass of 
research reports and the variety of processes 
described in technical literature is apt to engender 
in his mind. It is to be feared that his interest in, 
and expert knowledge of, his subject has lured 
him beyond the scope of this intention. The book, 
while not exhaustive, nevertheless treats the 
subject with a degree of fullness which is likely to 
carry the “ small operator ” out of his depth unless 
he has an unusual capacity for study. For those 
who can bring this to bear upon it, the book is to 
be heartily commended. 


London : 


Petroleum: Twenty-Five Years’ Retrospect. 
[Price 


The Institution of Petroleum Technologists. 

7s. 6d. net.) 

Tus book on petroleum commemorates the Silver 
Jubilee of His late Majesty King George V, and 
comprises articles written by various authorities 
describing the developments in most of the phases 
of the petroleum industry during the years 
1910-1935. It is neither entirely British, nor 
entirely international in outlook. Chapters are 
necessarily brief and the information given is general 
in character rather than precise. Accompanying 
the chapters are a fair number of illustrations, but 
more might usefully have been added. A glossary 
of technical terms would in many ways have been 
an advantage. 

As the book is not confined strictly to the 
scientific aspects of the petroleum industry, space 
might well have been devoted to the political and 
social effects of the developments with which # 
deals, for this is really by far the most important 
side of the subject, affecting as they have done, the 
course of history and the way people live. 

Very little space is devoted to the progress made 
in the application of petroleum products. For 
instance, virtually no attempt has been made 0 
show the effects of improvements in fuel on the 
performance of internal-combustion engines. There 
is an article, on page 162, on “ Fuel Development for 
Internal-Combustion Engines ” but this reads more 
like a history of the knock-rating of fuels than a” 
account of the developments in the fuels themselves. 
Something might also have been included on 
the subject of lubricating oil. To these comments 
must be added the criticism that here and there, 
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the book shows some lack of care in editing. For 
instance, the time of Scott and Black in the England- 
Australia race is given as 2 days 13 hours, although 
the correct time was 2 days 23 hours. 

Such points as we have noticed do not, however, 
detract greatly from the whole. The sections, with 
few exceptions make excellent and interesting 
reading for those familiar with the technical terms 
necessarily employed. 








THE PHYSICAL PROPERTIES OF 
WATER AND STEAM AT HIGH 
TEMPERATURES. 


Tue problem of the accurate determination of 
the physical properties of water and steam at 
various temperatures and pressures has for some 
time constituted a challenge to a number of experi- 
menters both at home and abroad. A further, and 
very informative contribution to the available 
literature on the subject has recently appeared in 
the form of a paper under the authorship of J. 
Havlicek and L. Miskovsky, entitled Versuche der 
Masaryk-Akademie der Arbeit in Prag iiber die 
physikalischen Eigenschaften des Wassers und des 

asserdampfes. 

It was in the year 1923 that the Masaryk-Akademie 
der Arbeit in Prague (the M.A.P.) decided to carry 
out research of this kind. The experimental work 
was begun in 1926 and finished in 1932. During 
this time the apparatus was found to be defective 


i certain respects, and was rebuilt in 1929. The | 


total heat of water and steam from 1 kg. to 400 kg. 
Per square centimetre, and at temperatures from 





20 deg. to 550 deg. C. was first measured, and then 
the specific heat in the region of the critical point 
and beyond, from 200 kg. to 400 kg. per square 
centimetre and from 350 deg. to 440 deg. C. The 
work entailed, altogether, 1,064 experiments. 

The physical properties of a vapour for any 
given state, determined by its pressure and tempera- 
ture, can be found by known thermodynamic laws, 
by the determination of one of the quantities, 
specific volume, total heat, specific heat, or Joule- 
Thomson effect. If one of these quantities, for a 
given pressure or temperature range, be found 
experimentally, the remaining quantities can be 
calculated. The M.A.P., like the late Professor 
H. L. Callendar, measured the total heat. The 
Joule-Thomson effect was also measured, although 
this was not employed here for purposes of calcula- 
tion. 

The paper contains a description and diagram- 
matic sketches of the apparatus, and an account of 
the precautions taken to ensure accuracy of the 
readings of temperature, pressure, and other 
megsured quantities. These precautions were so 
su ful that it is estimated that the limits of 
error of the measurements of the heat content are 
as small as + 0-25 per cent., «.e., for the greatest 
heat content of 800 kcal per kilogramme, + 2 kcal. 
per kilogramme. The average error is probably 
considerably less, since each determination of heat 
content was taken from six measurements, two 
measurements being made for each of three different 
rates of flow of steam through the apparatus. Very 
good agreement is shown on comparison of the 
M.A.P. values of the total heat with those of English, 
German and American research, and with the 


figures agreed upon at the Third International 
| Steam Table Conference held at New York in 1934. 
It must be remembered, however, that the M.A.P. 
| measurements of total heat cover a greater range 
than other measurements hitherto made, hence 
comparison is not possible throughout the range 
covered by the M.A.P. An interesting point in 
connection with the total heat 4, is that in the case 
of water at about 260 deg. C., (53), (where p is 
| the absolute pressure), is found to be approximately 
| constant and independent of the pressure. 

The M.A.P. measured the total heat, i, and 
calculated the specific volume, v. On the other 
hand, recent American experiments (Davis, Keenan, 
Keyes-Smith), have measured the specific volumes, 
and calculated the total heat. Both groups of 
experiments used the same thermodynamic relation 


~, pv 

Gi) --AE(SE 
0 p/e Pp 

and a comparison of the specific volumes obtained 
by the M.A.P. with those of the American researches 
again shows very close agreement. 

In the determination of the specific heats, the 
range of pressures from 100 kg. to 400 kg. per square 
centimetre, and of temperatures from 320 deg. to 
450 deg. C. was traversed, the region of the critical 
point being exhaustively explored. 

The apparatus was so arranged that heat could 
be abstracted from the steam in its passage through 
a pipe, the temperatures and pressures of the steam 
at entrance to, and exit from, the pipe being care- 


ct /»p 


fully noted. The specific heat Cp, was then 
| calculated from C, = ¢ kcal. per kilogramme 


per degree C., where A? is the temperature 
difference between the two points of tempera- 
ture measurement. Cp is thus the average specific 
heat for a heat abstraction of 10 kcal. per kilo- 
gramme between these two observation points. 

In the diagram, Fig. 17, reproduced from the 
| paper referred to, Cp is given as a function of 
| pressure and temperature, the curves being lines of 
|constant specific heat. The line of maximum 
| specific heat, Cp max, is indicated as a special line. 

It appears as the natural continuation of the 
temperature-pressure line of the saturated state 
below the critical point. In the region above the 
| critical point, above the critical temperature, it is 
the dividing line between two phases of steam which 
behave with respect to Cp as water and steam do 
in the saturated region below the critical point. 
The curves in Fig. 18 show the variations in the 
specific heat with temperature for constant pres- 
sures. It will be seen that they represent values 
which may be obtained by taking vertical sections 
in Fig. 17. The great increase in the value of Cp 
in the region of the critical point is clearly shown, 
and is of peculiar interest. According to the 
M.A.P. measurements, the critical point lies on the 
line of maximum specific heat above 225 kg. per 
square centimetre and below 227 kg. per square 
centimetre. Above a temperature of 374-5 deg. C. 
there can be no latent heat, or at least nothing of 
value greater than 10 kcal. per kilogramme. 

A comparison of the M.A.P. measured values of 
total heat with those obtained from available 
equations of state showed that with every such 
equation there occurred systematic deviations 
between calculated and measured values. This led 
the M.A.P. to evolve a new equation of state which 
gives, on the average, results to within about 
0-1.per cent. of the measured results. 














Nurt-Lockine Device.—A novel form of self-locking 
nut has recently been introduced by Mr. G. Michaelson, 
16, Turner House, Nelson-street, E.C.1. The essential 
feature of this nut is that the underside is machined 
at a slight angle to the axis, so that when it is screwed 
down on to the face of the flange, or other machine part 
through which the bolt is inserted, the nut tilts over 
slightly. As a result, the threads on the nut and bolt 
lock together so effectively that it appears to be impos- 
sible to loosen the nut by vibration, although it can be 
unscrewed without difficulty with aspanner. Ifrequired, 
the nut can be machined at a slight angle on both faces, 
when it becomes reversible, and the same principle is 
applicable to a set screw. The nut can be made in any 
size, and is equally effective with or without a washer. 
Its efficiency as a lock nut is not affected by the presence 
of oil or grease. 
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POWER-PLANT REORGANISATION 
AT HAMSTEAD COLLIERY. 


Coa. was first mined at Hamstead Colliery, which is 
situated about four miles north of the centre of Birming- 
ham, on the South Staffordshire thick seam, in 1875. 
About 1881, the shaft, now known as the main shaft, 
was sunk to a depth of 1,740 ft. between decking 
levels, and coal was raised through it by a winding 
engine which was at work until a short time ago. | 
This engine was supplied with steam at a pressure of | 
70 Ib. per square inch and its consumption was very | 
high. The main haulages in the pit were operated by | 
ropes from steam plant on the surface, though a certain 
amount of the other underground and surface plant 
was driven electrically, energy being obtained both 
from the public mains and from a 250-kW turbo- 
alternator. In 1934, the directors of the Hamstead 
Colliery Company (1930), Limited, decided to extend 
the electrification of the colliery and to modernise the 
power plant. This was done by installing new boilers 
supplying steam at 150 1b. per square inch and a super 
heat of 150 deg. F., by replacing the old by a new steam 
winder and by adding two 625-kW mixed-pressure 
turbo-alternators. The original steam haulages were 
also converted to electric working, and new switchgear, 
transformers and shaft cable were provided. The main 
part of this comprehensive scheme of conversion was 
carried out by Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2. 

Diagrams showing the arrangement of the plant in the 
old and new winding engine and power-house are given 
in Figs. 1 and 2, respectively. As will be seen, the 
new turbo-alternators are installed under the same 
roof as the new winding engine in the space originally 
occupied by the old winding engine. This arrange- 
ment, though unusual, has been found convenient and 
efficient, and has saved building costs. As it was 
specified that the normal work of the colliery should 
not be disturbed during ymstruction, the new 
winding engine was erected in front of the old one, 
and as close as possible to it To ensure adequate 
rope leads, the engine was also installed at a lower level | 
with its tail guides in chases which were cut in the | 
brick foundation under the beds of the oldengine. The | 
existing back legs of the head frame were also replaced 
by new legs at a steeper angle. These new legs, an 
illustration of which appears in Fig. 3, were added to 
the existing structure before the old legs were removed, | 
in order that winding should only be interrupted at 
the week-ends. The new engine was next installed, 
and during another week-end the old ropes were 
taken off and new ropes of the locked-coil type were | 
fitted to the new winder. _ Finally, the old engine was 
dismantled and ita foundations modified to take the | 
625-kW turbo-alternators. 

The new winding engine, a view of which appears in 
Fig. 4, on Plate XVI, is of the Fraser and Chalmers high 
pressure duplex type. and is supplied with steam at a | 
pressure of 140 Ib, per square inch and a superheat of 150 
deg. F. from five Lancashire boilers, the position of 
which is shown in Fig. 2. It is somewhat smaller than | 
its predecessor, the cylinders being 30 in. by 60 in., and 
the cylindro-conical drum, 11 ft. to 20 ft. in diameter. 
As already mentioned, the shaft is 1,740 ft. deep, 
and the engine is designed to complete this lift from 
start to stop in 45 seconds when handling a net coal 
load of 3 tons 12 ewt. The engine is fitted with double 
beat drop valves, and Corliss exhaust valves. It is also 
provided with a Fraser and Chalmers slow banker, 
which automatically trips the over-winder in the event 
of the speed being too high during the last few revolu 
tions of a wind. As the cages approach the bank, the 
speed at which the over-winder is tripped is auto- 
matically decreased. As lower speeds are used when 
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winding men than minerals, the banker is adjust-, 50 cycles. Each turbine exhausts into a separate surtact 
able, so that the over-winder is tripped over a range of | condenser which is provided with a steam-operated air 
higher speeds. The speed during the middle of the | ejector and electrically-driven circulating and extraction 
wind is controlled by a Whitmore over-winder. pumps which are mounted on a common vertical shaft 
The winding drum comprises two cast-iron end | The circulating water is drawn from reservoirs, to which 
cheeks, which carry a cylindrical barrel. This barrel | it is returned through a cooling tower. This cooling 
is grooved for the ropes and is heavily reinforced by | tower is not placed directly above the reservoirs, but 
internal rings, no internal spiders being used. Spiral is built over a sloping reinforced-concrete tray. This 
scrolls are cast integrally with the drum cheeks, as it | construction was adopted as it was considered inad- 
is found by the makers that this type of construction; visable to disturb the puddling of the reservoirs. 
is more satisfactory than a built-up conical portion, | The main switchboard for the 3,300-volt distribution 
the rivets in which may work loose. The post brakes | system is of the steel-plate cubicle type and consists 
work on ventilated brake paths on the drum and§are| of nine panels, two of which control the alternators 
operated by a steam-brake engine and a weight. e | and two the feeders to the pit. One controls the inter- 
steam pressure in the brake-engine cylinder acts against | connecting feeder between the old and new power 
the weight and is controlled by the brake pedal. The| houses, while others deal similarly with the incoming 
braking force is therefore variable and is applied auto-| bulk supply and a lighting transformer. There are 
matically in the event of the steam pressure failing. | also voltage-regulator and synchronising and earthing 
Reversing is effected by a steam-operated reversing | transformer and leakage-indicator panels. The circult 
engine. | breakers, which are of the manually-operated free 
The turbines, into which the steam from the winding | handle type, have a rupturing capacity of 50,000 kVA. 
engine exhausts, are illustrated in Fig. 5, on Plate XVI. | The lighting transformer and its distribution switch 
They are of Fraser and Chalmers’ impulse mixed-| board can be seen in the background of Fig. 5 and are 
pressure type with a speed of 6,000 r.p.m., and are | used to supply the colliery lighting system at 110 volts. 
coupled through gearing to 625-kW alternators running| As will be seen by reference to Fig. 1, the electrics! 
at 1,500 r.p.m, These alternators generate three-phase | energy consumed under the old system was 1 P#! 
current at a pressure of 3,300 volts and a frequency of ' obtained from a 250-kW turbo-alternator at a preseut 
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of 550 volts. The surface distribution was carried out at 
this pressure, which was stepped up to 3,300 volts for 
use underground. There was also a bulk supply at 
the higher pressure. It was decided to retain the 
original distribution switchgear and to connect it 
through a 357-kVA transformer to the high-tension 
board in the new station. The bulk supply, which 
will only occasionally be required, is also connected 
to the new board. The original 250-kW set and the 
two 625-kW sets can be run in parallel, synchronisation 
being possible from both power-houses. The power 
and boiler-house auxiliaries are controlled from a low- 
tension board in the new power house, which is con- 
hected to the low-tension switchgear in the old power 
house. It is also to be connected to the high-tension 
board through two 145-kVA transformers. 

In view of the larger electrical load underground a 
new shaft cable has been installed. This consists of 
three 0-15 sq. in. cores which are insulated with 
Sotonite, over which is a double wire armouring, taped 
and served with double hessian. It is claimed that this 








Contrrot Gear For 100-H.P. Hautace Moror. 


finish will withstand any corrosive action due to water. 
The cable was erected from an ordinary cage, the drum 
being placed on the lowest of the three decks with the 
erectors on the middle deck. As the deck could only 
accommodate a small drum three lengths of cable were 
used. These are connected by vertical joints, which are 
placed 6 yards above a cleat, so that they support as 
little weight as possible. The cleats themselves are 
25 yards apart. 

As regards underground machinery, the old 200-h.p. 
and 100-h.p. steam haulages have been replaced by 
electric working and a new 200-h.p. electric haulage 
has been installed. The 100-h.p. haulage draws tubs 
from the workings along practically level roads for a 
distance of about 2,400 yards. The tubs are then trans- 
ferred to a 200-h.p. haulage, which is situated near the 
pit bottom and hauls tubs along a main road with a 
maximum gradient of 1 in 6 for a distance of about 
2,200 yards. The second 200-h.p. haulage is also in- 
stalled near the pit bottom and acts as a main road 
haulage for a new area that is being developed. The 
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| 100-h.p. haulage is driven by a motor the slip-ring cover 
and control gear of which are flameproof. An illustra- 
tion of this control gear is given in Fig.7. The first two 
totally-enclosed gear reductions are mounted on ball 
and roller bearings, the surge wheel being 6 ft. in dia- 
meter. No post brakes are fitted, this operation being 
effected by solenoid brakes which are installed on a 
drum adjacent to the motor coupling. 

The 200-h.p. haulage comprises a ventilated slip-ring 
induction motor, a view of which, with its control gear, 
is given in Fig. 6. It is coupled through three-stage 
reduction gear to a 7-ft. surge wheel giving a rope speed 
of 1} m.p.h. Post brakes operating on brake paths 
attached to the surge wheel, can be rapidly applied by a 
falling weight. Braking shocks are avoided by an oil 
dash-pot. The whole equipment is mounted on a 
fabricated-steel bed frame. 

The control gear for this haulage comprises a main 
oil switch, stator reverser and master controller, together 
with a single-phase transformer for supplying power to 
the various no-volt and operating coils and for lighting. 
This transformer has its own isolating switch and fuses. 
The main switch has three overload releases and a 
no-volt trip and is electrically interlocked with the 
controller equipment. The stator reverser is of the oil- 
immersed contactor type, while the rotor controller is 
of the air-break contactor type. This controller has five 
accelerating contactors, the rate of closing of which is 
controlled by current-limiting relays. The master con- 
troller is of the drum type and is fitted with a button 
for tripping the main switch. The safety of this equip- 
ment is ensured by door interlocks, and bridges are pro- 
vided on the circuit breakers to enable the cables to be 
earthed during maintenance or repairs. 

We have to thank the directors of Messrs. Hamstead 
Colliery Company (1930), Limited, for permission to 
describe this plant and Messrs. The General Electric 
Company, Limited, for the loan of the photographs 
from which the illustrations have been prepared. 








THE SUPER VULCAN PILE- 
DRIVING HAMMER. 


In pile driving it is generally conceded that the 
more successful work is usually accomplished with 
a heavy tup and low-velocity blow as compared with 
a light tup and high velocity, in the former case the 
energy being usefully employed in driving, whereas in 
the latter much of it, and in the extreme case all of 
it, is dissipated in the head and absorbed within the 
pile itself. The usual forms of steam or compressed-air 
hammer range between the two extremes, the single- 
acting hammer having a heavy tup and giving a low- 
velocity blow, while the double-acting type, having 
the advantage of greater speed of operation, suffers 
to some extent as regards weight, unless the whole 
equipment is made prohibitively cumbersome. The 
advantage of speed of working lies in keeping the pile 
moving, when, particularly in some soils, penetration 
is greatly facilitated. 

With the idea of combining the advantages of both 
types, the Vulcan Iron Works, 327, North Irving- 
avenue, Chicago, who have made pile hammers for 
fifty years, have introduced a new model, termed the 
Super-Vulcan hammer, acting on a differential prin- 
ciple. This hammer is illustrated in Figs. 1 to 10, 
Plate XVII, and is of very interesting construction. 
Fig. 1 shows the front of the hammer, the size illus- 
trated being 9 ft. 1 in. overall, striking 120 blows per 
minute, the stroke being 15} in. The total weight of 
this size is 12,140 lb., and the weight of the striking 
parts 5,000 lb, The ratio of the latter to the total 
weight is noticeably high. Figs. 2 and 4 show the 
hammer with the front cover (to be seen in Fig. 3) 
removed, to expose the working parts, which can be 
more clearly explained with the assistance of the 
drawings, Figs. 5 and 6, and the details, Figs. 7, and 
8. The essential working parts are the two pistons 
a, and ay, integral with the piston rod connected with 
the tup, and the valve gear controlling the piston 
movement. Dealing first with the general principle, 
steam is admitted by the pipe } in the hammer head 
to the space c between the two pistons, and maintained 
there throughout operations. The space d above the 
top piston is alternately filled with steam from the 
space c and exhausted. The piston a, being larger 
than a,, when steam is admitted to d the differential 
pressure will be added to the weight of the parts in 
striking the blow. As soon as the space d is opened to 
exhaust, the steam below the piston a, will return the 
tup to the upper end of its stroke. 

The control of the steam is effected by the oscillating 
valve e, which is housed in a valve chest f, Fig. 6, 
and also visible in Figs. 2 and 4. It will be seen 
in Fig. 5 that this valve connects either two of 
three ports. In the one case it couples up passages 
leading from the lower cylinder c to the upper one d ; 
and in the other it connects the latter with a chamber g, 
leading to the exhaust pipe A, Fig. 6. The valve is 








operated by two dogs, offset so as to ride over two 
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cams each of which controls the valve movement at 
end of the stroke. The cams are shown at 4, 4, 
Vig. 7, and the dogs at k. The cams form part of a 
bar 1 sliding in vertical guides and having the bottom 
end attached, as indicated in Fig. 6, to the tup, and 
therefore moving with it. As shown in Fig. 5, the 
tup has fallen and the valve has been thrown over to 
exhaust. The cycle will be continued by the steam in c 
lifting the tup until the lower cam strikes the dog, 
throwing the valve over and turning steam into the 
cylinder d. The tup blow will then be struck, and at 
the bottom of the stroke the valve will be turned to 
exhaust as before. 

The cam bar / and ‘Ye dogs k are made of alloy steel 
hardened to reduce wear to a minimum, and the cams 
are cut to give quick action to the valve, the dogs 
having large contact surfaces. The oscillating valve 
is made of cast-iron and the valve stem of high-carbon 
steel 
piston rod when an off-centre blow is struck, the 
piston rod is attached flexibly to the tup by a ball 
ind-socket arrangement. The piston-rod end rests in 
a cupped bronze cushion block m in the tup, Fig. 8, 
being held down on to it by a keeper n, made in halves 
und fastened to the tup rim. The lower end of the 
keeper butts against a ball-shaped collar on the piston 
rod, allowing, however, some flexibility to the tup. 
\ somewhat similar arrangement is employed 
ittach the cam-slide bar | to the tup, with the object 
of avoiding too great rigidity with risk of failure. 

The tup is an alloy-steel casting with a hardened 
striking face. Two grooves are cut on its outside to 
fit steel guides fixed to the casing, as will be seen in 
Vigs. 2, 4, and 6. These keep the tup from rotating, 
guide it in its vertical movement, and take the side 
thrust resulting from an eccentric blow. The steel 
casing is divided vertically into halves, bolted together. 
lhe steam-cylinder parts and guides are all fixed to 


cone 


In order to avoid imposing lateral thrust on the | 
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| 
cylinders of 450 mm. (17} in.) bore with a piston stroke 
| of 1,200 mm. (47} in.). .The auxiliary machinery is 
| similar to that on the Dunnottar Castle and includes 
four 350-kW generators driven by Diesel engines of 
the Harland-B. & W. two-cycle single-acting poppet- 
valve uniflow type, each having six cylinders of 280 mm. 
(11 in.) bore and a piston stroke of 500 mm. (19} in.) 
The Dunvegan Castle carries 258 first-class passengers 
jand 250 tourist-class passengers in accommodation 
similar to that described in our previous article on the 
| Dunnottar Castle. The public rooms are also similarly 
arranged and include an entrance lounge, library, long 
| gallery, smoking room and dining saloon in the first- 
| class accommodation. and a lounge, smoking room and 
| dining saloon in the tourist-class accommodation. In 
both classes ample open-air promenade spaces are 
provided, 

For the carriage of cargo, there are two holds forward 
and three aft of the machinery space, with correspond- 
| ing cargo "tween decks to the under side of the upper 
deck im each case.. The lower holds, Nos. 1, 2, 3 

and 4, are arranged for ordinary cargo, while No. 5 
| hold and the remaining cargo ’tween decks are designed 
for the carriage of citrus fruits, &c., certain of the 
| compartments being arranged to take chilled or frozen 
produce. The refrigerating machinery was supplied 
| by Messrs. J. and E. Hall, Limited. The cargo hatches 
are served by tubular steel derricks, one of which can 
handle loads of 30 tons. The derricks are operated 
by Laurence-Scott electric winches. The remaining 
deck machinery and the navigating appliances are in 
full accordance with the requirements of a modern 
liner. 


THE LATE DR. EDWARD WESTON. 


ELECTRICAL engineers will learn with great regret 
|of the death of Dr. Edward Weston, which occurred 








one half, as will be seen in Figs. 2 and 4, so that the | in the United States on Thursday, August 20, at the 
other half, shown in Fig. 3, can be detached for | advanced age of eighty-six. Dr. Weston was a pioneer 
inspection and other work without disarranging the| in more than one branch of the electrical industry, 
driving gear. All bolts are of nickel-chrome steel and | but he will best be remembered, in the words used 
are provided with locking devices. The base houses|when he was awarded the Lamme medal of the 
the anvil o and anvil seat p, Fig. 5. Anvils suitable for} American Institute of Electrical Engineers in 1933, 
various types of work can be furnished, and can be | “ for his achievements in the development of electrical 
quickly changed by taking off the base casting. apparatus, especially in connection with precision 
The hammer has the advantage of a heavy tup and measuring instruments.” 
high frequency of blows, combined with small height| Edward Weston, though practically his entire life 
and the complete encasing of all the mechanism. The | was spent in the United States, where he carried out 
latter is very simple. No stuffing-boxes are required, | his work, was born in Shropshire and received his early 
while the casing in of the cylinder, &c., tends to low | education in this country. From boyhood he engaged 
‘team consumption. When employed under water | in chemical and metallurgical experiments and though 
& compressed-air pipe can be connected to keep the | shortly after his removal to the United States at the age 
space inside the casing clear of water. The hammer | of 15 he studied medicine for three years, he still devoted 
is made in eight sizes, ranging, as regards weight of | his spare time to mechanical and electrical pursuits. 
striking parts, from 600 lb. to 20,000 lb. and strokes | At the age of 20 he became chemist and electrician to 
from 7§ in. to 15} in. The smallest size is 4 ft. 9} in. | the American Nickel Plating Company, and from 1872 
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users of bakelite, in whose invention he took the closest 


interest. 


Dr. Weston was a founder member of the American 
Institute of Electrical Engineers and a member of its 
first board of directors. He was manager from 1884 
to 1887, president in 1888-89, and vice-president from 
1889-1891. He was also a member of the American 
Society of Mechanical Engineers, the American Electro. 
chemical Society, the American Chemical Society and 
the American Physical Society. He was an honorary 
graduate of Princeton and McGill Universities. From 
1888 to 1905 he was the general manager of the Weston 
Electrical Instrument Corporation and thereafter was 
president until 1924, since when he has been chairman. 
He was also a director of the Weston Electrical Instru- 
ment Company, Limited, which carried on business jn 
this country. 








NOTES ON NEW BOOKS. 


Strength of Materials, by Professors R. Maurer and 
M. O. Withey, was originally issued ten years ayo. 
The recent second edition is mainly a reprint, with 
some alterations in the chapter on columns and the 
addition of a few notes on welded joints. It is pub. 
lished by John Wiley & Sons Inc. (London: Messrs. 
Chapman and Hall, Limited) at the price of 17s. 6d. 
net. The general layout follows the usual arrangement 
of books on this subject. The first chapter is devoted 
to a study of stress and strain including the analysis of 
complex stresses, and the authors then deal with the 
mechanical properties of materials under test, and 
there are some very useful notes on the principal 
characteristics of a large range of common materials. 
The notes on welded joints in Chapter 3 are primarily 
the recommendations of the American Welding Society 
for steel buildings, and are purely empirical. Chapters 
4 to 9, inclusive, deal with beams; the fifth being 
a good exposition of the theory of bending. 
mencing with the idea that the fibre stress varies 
linearly across the section, the authors obtain the 
fundamental bending formule using a calculus notation. 
They proceed to the analysis of the shear stress across 
the section and give some general notes on the practical 
design of beams. The last chapter on beams introduces 
the reader to a wide range of special cases. Beams of 


Com- 





overall, and the largest 12 ft. 9§ in. 
be fitted with various adaptors for driving stee] sheet- 
piling. One of the fittings consists of a rotating head 
on the underside of which are a symmetrical set of 


bosses, as shown by the dotted lines in Figs. 9 and 10. | 


This head, it will be observed, can be turned round 
so that the piling alignment can always be accom- 
modated, the two positions shown being only typical 
of several, 


—— - —— — —__ -____—______, 


THE UNION-CASTLE TWIN-SCREW 
MOTORSHIP **‘DUNVEGAN CASTLE.”’ 


AFTER successfully completing her trials, the twin- 
screw motor vessel Dunvegan Castle, built by Messrs. 
Harland and Wolff, Limited, Belfast, has recently 
delivered to her owners, Messrs. The 
Castle Steamship Company, Limited. She sailed from 





been 


Tilbury on the 3rd instant for Antwerp, Rotterdam | 


mi Hamburg, where she will load cargo for South 
\frica, and will return to London on the I4th 
instant Then, after loading more cargo, she will 
embark passengers for her first voyage to South Africa, 
which will commence on the 18th instant. The Dun- 
vegan Castle is a sister ship to the Dunnottar Castle, 
which we illustrated amd described on page 47, ante, 


ind will make the fourth large passenger liner put into | 


service by the Union-Castle Company within the space 
of seven months. These include the Stirling Castle 
ind Athlone Castle, bo: h of 25,500 gross tons, and the 


Dunnottar Castle and Dunvegan Castle, both of 15,007 | 


ms, so that the tonnage of the owners’ fleet 
has recently been increased by over 81,000 gross tons. 
As we have described the Dunnottar Castle so recently, 
it is hardly neecessary to deal with the Dunvegan Castle 
detail. We may mention, however, that she has 


gross t 


iW 


an overall length of about 560 ft., a length between | 


perpendiculars of 530 ft., a moulded breadth of 


71 ft. 6 in., and a moulded depth of 35 ft., these dimen- | 


sions being identical with those of the Dunnottar 
Castle. Similar propelling machinery is also used, and 
consists of two sets of Harland-B. & W 


The hammer can | 


Union- | 


double-acting | 


until 1875 carried on a nickel plating factory on his own 
jaccount. During this time he made many improve- 
|ments in the practice of electrotyping and nickel, 
| gold and silver plating and also developed methods for 
refining copper by electrolytic means. This work 
showed him the necessity for better machines for 
producing the current required. and in 1875, therefore, 
|he entered into partnership with Messrs. Stevens, 

Roberts and Havell of Newark, N.J., and began to 

manufacture dynamos. His first patent dealing with 
machines of this kind was filed in 1876, an imprevement 
for which he was largely responsible being the intro- 
duction of the laminated armature core. The business 
| was incorporated in 1877 as the Weston Company, the 
name being changed four years later to the U.S. Electric 
Light Company, as an indication that an interest was 
being taken not only in incandescent and arc lighting, 
but in power supply. 

Among the difficulties encountered in this pioneer 
work was the absence of any instruments but those 
of a clumsy and slow-acting type. As a result pre- 
cision was difficult and Weston therefore set to work 
to construct a more practical set of equipment. Though 
this was primarily intended for his own experiments, 
it proved so successful that in 1888 he decided to 
relinquish his other interests and devote all his time 
to the research and development necessary to produce 
accurate and convenient electrical instruments. To 
| what extent he succeeded is common knowledge. 
We may recall, however, that the principal points 
about his early instruments were the use of a really 
permanent magnet with shaped pole pieces and of 
spiral springs to conduct the current to and from the 
moving coil. He was also responsible for such develop- 
ments as the external shunt, the production of Con- 
stantan and Manganin and the cadmium-mercury 
standard cell. Among his other work mention may be 
made of the improvements in the moving-iron type of 
| instrument and the development of the direct-reading 
electro-dynamometer, the compensated thermo-couple 
for high frequency alternating-current measurements, 
the rectifier bridge for alternating-current measure- 


ments and the first commercially practical dry disc |to encourage the stenographers gradually to e 


| uniform strength, beams with oblique loads, curved 
beams, general case of flexure and reinforced concrete 
beams. The “general case of flexure” takes the 
discussion of the beam theory from the usual two- 
| dimension case to the case in three dimensions, and 
gives a much broader definition of bending moment. 
It is to be regretted that the authors considered 
Clapeyron’s Theorem of Three Moments to be outside 
the scope of their book. After dealing adequately with 
torsion, the authors turn, in Chapter 11, to the subject 
of failure of columns. This chapter reveals how 
undeveloped is our knowledge of the phenomenon of 
failure by crippling. The authors have condensed into 
this chapter a fair selection of formule typifying 
the requirements of a variety of specialist engineers. 
Each chapter is followed by a very long list of 
examples to be worked by the reader. They are not 
by any means difficult or complicated, and would have 
been more valuable if the authors had included their 
own solutions. The book is very readable from first 
to last, and should make a good office reference, always 
bearing in mind that the empiricism is American. 


The value of charts for of comparison has 
long been recognised in industry; in t, many 
managers feel they could not keep properly informed 
on the many sides of their business without such 
aids. One of the earliest types of chart was developed 
by Henry L. Gantt, and has been known since as the 
Gantt Chart. This is one of the simpler, but not less 
useful of the charts in general use ; in fact, it is em- 
ployed by many people who do not even know its 
name—in itself a tribute to its value. In his book 
The Gantt Chart (London, Sir Isaac Pitman and Sons, 
Limited, price 7s. 6d. net), Mr. Wallace Clark gives 
a full description of this chart, together with many 
examples of its use. The design of the chart is too 
well known to need description here, but the various 
applications dealt with by Mr. Clark, and covering 
a number of industries, are decidedly interesting. 
These include machine activity and lay-out; the 
loading of machines; the progress of work; store- 
keeping, &c. Numerous examples are given, some of 
which, however, seem rather to indicate a love of 
statistics for their own sake rather than the provision 
of really useful information. For example, the lay-out 
of a stenographic department is considered, times 
being given indicating the time the various steno- 
graphers are taking down notes, while the time to 
transcribe into typescript is estimated at so many 
minutes per page of notes. This may have the appear- 


ance of efficiency, but the method would seem _— 
xtene 





two-cyele airless-injection engines, each having nine | photos electric cell. He was among the first commercial | their shorthand characters, giving each page a smaller 
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value in words. This example, however, is really no 
reflection on the real value of the chart, and anyone 
who desires information on the subject will be able 
to glean much from the pages of this book. 





Primarily written for intended applicants for a 
ground engineer’s licence, Aero Engines (“‘ D”’ Licence), 
by Mr. A. N. Barrett, deals with the inspection during 
manufacture, overhaul and testing, of aero-engines. 
This book contains a considerable amount of practical 
information, as thoroughly interesting as it is technically 
reliable, and a value has been imparted to it beyond 
that apparent by its title. Commencing with the 
conditions to be fulfilled and qualifications necessary 
for obtaining a licence, the author proceeds to explain 
the fundamentals of inspection, in accordance with 
approved practice, from raw materials, through 
manufacture and overhaul, to the testing of the finished 
engine. Where conformation to official regulations is 
necessary, these are carefully pointed out. Those who 
read this book will find the illustrations instructive and 
of great assistance in following the text, and, despite 
the condensation to 117 pages, can hardly fail to 
acquire a considerable amount of valuable knowledge. 
Useful appendices of numbers, tables and definitions 
conclude the work, which, now in its third edition, is 
published by Messrs. Sir Isaac Pitman and Sons, 
Limited, Parker-street, Kingsway, London, W.C.2. 
Price 38. 6d. net. 





The issue of American Standard Drawing and Drafti 
Room Practice, approved by the American Stan 
Association, has been followed by the publication of a 
revised edition (fifth) of the well-known book, Zngineer- 
ing Drawing, by T. E. French, which is isSued at the 
price of 188., net, by Messrs. McGraw-Hill Publishing 
Company, Limited, London. In general, the text and 
examples have been brought into line with the A.S.A. 
Standards, but there are several points which might 
have been more completely covered. The conventional 
representation of screw threads is not treated as clearly 
and fully as in the “American Standards’’; that 
keys, pins, bolts, &c., are left in elevation when they 
occur in longitudinal section does not seem to be 
mentioned ; and it is not made clear that the sectioning 
of a rib by alternate lines, or double spacing, is not 
included in the A.S.A. Standards. The best of the 
previous examples have been retained and new ones 
representing current practice added. Some of the 
chapters have been rearranged to facilitate use of the 
book ; a new chapter has been devoted to sections and 
conventions, and a number of the problems have been 
re-dimensioned to a larger size. The chapter on 
dimensioning has been enlarged; size and location 
dimensions are considered; and a brief explanation 
of tolerances and allowances is included. There is an 
interesting section on checking drawings ; a number of 
examples is given, each containing some drawing errors, 
the student having to make the requisite corrections. 
Such exercises tend to develop a very necessary critical 
attitude on the part of the student towards his own 
work. The examples set in the various chapters are 
drawn from a very wide field and are of a most interest- 
ing character; they range from a steam-jacketed 
autoclave, an alkali-mixing tank, a centrifugal pump, 
drill jigs, to transmission details, and bolts and other 
fastenings; a few electrical details are included, but 
very few ordinary ‘engine parts. In addition to 
chapters dealing with ordinary machine drawing and 
its allied geometry, the following subjects are treated : 
perspective, architectural and structural drawing ; 
maps, graphs and diagrams ; reproduction of drawings. 
The book can be recommended as a very thorough 
treatment of the technique of engineering drawing, and 
for the interesting series of examples, the only serious 
flaw being the rarity of examples from steam or internal- 
combustion engines. 





The third edition of Standard Methods for Testing 
Petroleum and its Products, published by the Insti- 
tution of Petroleum Technologists, London, 7s. 6d. net, 
isnotable for a number of reasons. In previous editions 
the tests were classified according to the corresponding 
products, but in the present edition a more convenient 
alphabetical classification has been adopted. Again 
the present edition is much more comprehensive than 
the last, being nearly twice the size. This is partly 
brought about by many additions to the number of 
_Standard” tests. Perhaps the most important of 
these is a “ standard” method of viscosity measure- 
ment in absolute units, because it indicates a tendency, 
‘mall though it be, to abandon the use of diverse 
arbitrary units for expressing this property. The 
merease in size of the volume is also due to the incorpora- 
ton of a number of “tentative standard” tests. 
These are tests found to be useful but not yet justifying 
final acceptance. Among these, for instance, is the 
present method of ‘ knock-rating” motor spirits. 
i8 interesting in view of the world-wide attention 


ENGINEERING. 


devoted to the problem of knock-rating and indicates 
the difficulty of obtaining a final solution. The practice 
of issuing “ tentative standard ”’ tests is an important 
change in the policy of the I.P.T. and has much to 
recommend it. The petroleum industry is international 
in character, and the standardisation of test methods 
accordingly, is of the utmost importance. While 
apparently little progress has been made with 
Continental countries, agreement with the A.S.T.M. 
has been secured in many cases as evidenced by the 
number of tests carrying both the I.P.T. and A.S.T.M. 
designations. 








ELECTRICALLY - OPERATED COAL 
TRANSPORTERS AT PORT 
MARGHERA, VENICE. 


Tue port of Porto Marghera, designed to relieve the 
congestion existing in the old port of Venice, is of 
a ed interest on account of the appliances which 

ve been installed for handling various classes of goods. 
These appliances are all of the most modern design, 
and as the port is of very recent origin, the designers 
have been able to embody the experience obtained from 
the existing plant in other ports to secure a high degree 
of efficiency. A description of the port works, with 
some details of the discharging appliances at the salt 
and tobacco wharf, and the coal transporters at the 
generating station of the Societ&é Adriatica Elettricita, 
was given in ENGINEERING, vol. cxxxii, page 218 
et seq. (1931), while details of the plant for dealing with 
ores for the Societa Italiana Allumina were given in 
vol. exxx, 457 (1930). In Figs. 1 to 4, on pages 278 
and 282, t new dischargers are shown for handling 
coal. These dischargers are considerably larger than 
those previously dealt with in connection with the 
generating station, and are, in fact, stated to be among 
the largest in existence. As the three dischargers are 
identical in construction, it will be sufficient to deal 
with one of them in detail. 

As will be clear from Figs. 3 and 4, the discharger is 
provided with an arm or boom of sufficient length to 
allow the grab to overhang the quay face by 21 m. 
(68-9 ft.), the boom itself actually projecting 18-5 m. 
from the quay face. This m is hinged so that it 
can be raised to allow vessels to come alongside the 
quay. The boom when horizontal is in line with a 
gantry 61 m. (200 ft.) in length, carried on four built-up 
columns, the height from the ground to the floor of 
the gantry being 21 m. (68-9 ft.). Each pair of columns 
is bri at the bottom by a modified Warren girder, 
with intermediate upright members, parallel to the 
quay face, and the front pair are continued upwards 
above the gantry to form a triangulated structure 
constituting the crane-post for the boom. Each 
column is supported on a double-bogie trolley, running 
on rails, at its lower end. The two front columns are 
stiffened both laterally and transversely by built-up 
lattice webs, the width at the level of the gantry floor 
being approximately 5 m. (9-8 ft.). The rear columns, 
which do not extend beyond the gantry in the vertical 
direction, are stiffened by horizontal tri lar bracing 
at the level of the gantry, and by lattice webs 
similar to those on the front columns in the direction 
parallel to the quay face. The upper portion of the 
front columns is anchored to the gantry by two heavy 
ties and a lighter triangulated structure on the opposite 
side to the boom, as shown in Fig. 3. The clear space 
between the columns parallel to the quay face is 17 -68 m. 
(58 ft.), and the front and rear pairs of columns are 
43-5 m. (142-6 ft.) apart. The front rail on which 
the discharger runs is 9 m. (29-5 ft.) from the quay 
face, and the overhang of the gantry beyond the 
rear rail is 17-5 m. (57-4 ft.). The photograph repro- 
duced in Fig. 1, which shows the dischargers in course 
of erection, does not. bring out the structural work 
clearly owing to the three dischargers being close 
together, and to the presence of temporary scaffolding, 
but it serves to show the lattice structure of the main 
members of the webs for the columns, and also the 
form of the anchorage for the upper portions of the 
front columns. 

The discharger, in addition to its principal function 
of unloading the coal from the ship’s hold and delivering 
it into wagons or on to the adjacent dumping ground, 
is also required for the reverse process of loading vessels 
if required. A rotating crane with an automatic grab 
is mounted on a carriage running on rails extending 
the entire length of the gantry and boom, the crane 
having a capacity of 5} tons. The crane, which is 
suspended below its carriage, is shown in Figs. 3 and 4, 
the latter figure also showing the position of the rails 
on the gantry. The rotating portion of the crane turns 
about a central hollow pivot, the thrust being taken on 
a roller a the top and a roller ring located 
immediately above the jib, visible in Figs. 3 and 4, 
at the bottom. There are six hardened-steel rollers 
in the ring, running on a circular rail of the Vignole 
type. The carriage itself is built up of steel sections 











and plates, and consists essentially of two longitudinal 
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members with cross-members carrying the pivot and 
the traversing mechanism. The roller path, together 
with the slewing gear ring, is mounted below the carriage 
by means of diagonal stays, and the whole structure is 
well braced together. The crane itself consists of a 
jib, built up from rolled sections and connected to 
the frame with ties and struts, and a structure incor- 
porating the control cabin containing the hoisting, 
grab, and slewing machinery. The walls and floor of 
the cabin are of wood, and there is a double roof of 
the same material with a covering of zinc sheeting. 
Windows are provided on the side walls, and there is a 
balcony overlooking the grab with windows disposed 
to give a clear view of the grab in all positions. The 
side windows can be opened and give ample illumina- 
tion for the machinery. Access to the cabin is given 
by an external stairway communicating with the jib 
platform, which can be reached in any position of the 
crane by stairways from the carriage. The mechanism 
in the cabin is arranged for easy inspection, and the 
controls are grouped for convenient operation. 

The machinery for hoisting and operating the grab 
is arranged on a system developed by the builders of 
the discharger, Messrs. Cantieri Riuniti dell’ Adriatico, 
Trieste, and previously employed on other cranes and 
dischargers, made by the firm, including the coal 
transporter for the port of Pirzeus, which was described 
in ENGINEERING, vol. cxxxviii, page 194 (1934). 
Essentially, the arrangement consists in coupling the 
hoisting and grab drums to their respective motors 
through a differential mechanism, by means of which 
the drums can be operated by their respective controllers 
without the intervention of clutches. The motions 
of operating and raising the grab can be effected quite 
independently, and the grab can thus be opened or 
closed at any point in its travel, irrespective of the 
hoisting motion, and incidentally, also of the slewing 
or travelling motions. The system is stated to offer a 
sensible economy in time and power, besides greatly 
facilitating manwuvring, as compared with alternative 
control arrangements. The differential gearing is 
encased and runs in oil. The brakes are of the electro- 
magnetic type. The hoisting motor is of 100 h.p., 
while that for opening and closing the grab is of 48 h.p. 
The hoist and grab drums are of cast-iron, and are 
provided with right- and left-hand spiral grooves. 
There is reduction gearing of the spur-wheel type on 
both sides of the differential gearing, that on the 
drum side consisting of a cast-steel pinion engaging with 
a wheel of similar material secured to the drum. 
In the case of the motor reduction gearing, the wheels 
are of cast steel, and the pinions of forged steel. The 
differential crown wheels are also of cast steel, and 
the planet pinions are hardened steel forgings. The 
differential shaft bearings are formed in the lower part 
of the casing, and are independent of the cover, so 
that the differential can be run with the cover removed 
if required. Limit switches are provided to stop the 
grab automatically at the points of closing and maximum 
opening, and a further limit switch is fitted to stop the 
grab at the highest point in its travel. All these 
switches are operated mechanically by the winch 
motion. The complete winch plant is mounted on a 
rigid base built up from rolled steel sections. The four 
steel grab cables are of a specially flexible type, and are 
in two pairs wound in opposite directions so that there 
is no tendency for the grab to rotate. 

The automatic weighing machine is of the Essmann 
type, located on the rotating portion of the crane with 
the control mechanism and scale conveniently placed 
for the operator. To determine the load, only the 
vertical component on the pulley end of the jib is 
measured, the horizontal component due to the pull 
of the rope being taken against a fixed point on the 
frame of the arm. The vertical component is trans- 
mitted to the steelyard in the cabin by means of a 
system of levers mounted on knife edges, the weight 
being determined by bringing the steelyard into 
equilibrium. The weight of the vertical cables them- 
selves is compensated for by the displacement of a 
weight actuated by the winding drum. ‘The steelyard 
knife edges can be unloaded by an electrically-operated 
mechanism arranged to hold the steelyard in repose. 
The weight is automatically recorded on a moving 
ribbon at the instant that the lift is stopped, an 
accuracy of 1 in 1,000 being guaranteed. 

The slewing gear is operated by a 12-5-h.p. motor 
through the medium of spur-reduction gearing and a 
multiple-threaded worm and wheel. The motor is 
coupled to the worm by a flexible coupling. The worm 
is of forged steel and is mounted in ball bearings, and 
the worm wheel is of phosphor bronze. The worm and 
wheel are enclosed in a cast-iron casing with automatic 
lubrication. The spur reduction gearing consists of a 
hardened steel pinion engaging with a spur wheel fixed 
to the ring suspended from the carriage. A pedal 
brake in the operator’s cabin is provided to hold the 
crane in any desired position. 

The carriage is mounted on four wheels, the two 
axles being driven by separate motors, each of 33 h.p., 
connected in parallel. The motors are coupled through 
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flexible joints to single spur reduction gearing, running 
in oil in a cast-iron casing. The pinion is of forged 

steel and the wheel of cast steel | me the me COAL TRANSPORTERS AT PORT MARGHERA. 
gearing, the drive is conveyed by a cross shaft, having | 
a forged-steel pinion at each end, to the travelling | 
wheels, which are each provided with a cast-steel gear 
engaging with the pinions. The brake drums are 
mounted on the cross shafts, the brake being of the 
electro-magnetic type and provided with fabric-lined 
blocks. Limit switches are mounted on the carriage, 
actuated by stops on the main structure, for auto 
matically cutting out the travelling motion at the 
two extreme positions of the carriage on the gantry 
and boom, and also for stopping the carriage at the 
sea-end of the gantry when the boom is raised. 

The winch for raising and lowering the boom is 
located on the top of the gantry behind the front 
columns, as shown in Fig. 3. The lifting blocks, 
having four leads, are in duplicate, there being one 
on each side of the boom. The pulleys on the latter, 
and also on the top of the front columns, are of forged 
steel with machined grooves. The winch is provided 
with a 40-h.p. motor running at 800 r.p.m., and driving | 
enclosed worm and wheel gearing through a flexible 
coupling. The worm is of steel and the wheel of 
phosphor-bronze. The axial thrust is taken on a ball 
thrust bearing. From the worm box, the drive is 
taken to the two drums by spur reduction gearing, 
the final reduction gears being mounted directly on 
the drums. The latter are of cast iron, and are 
machined with right- and left-hand spiral grooves 
An electro-magnetic brake, with fabric-faced blocks, 
is mounted on the motor shaft The travel of the boom | 
is limited in either direction by limit switches, which 
cut off the motor current in the extreme positions 
The load on the boom is taken by two robust articulated 
tie rods, clearly visible in Figs. | to 3. The boom is} 
held in the vertical position by two hooks, which | 
come into action automatically to relieve the load 
on the lifting cables. The action of releasing the | 
hooks is effected by hand-controlled mechanism, the 
controls being located on the top of the gantry As 
soon as the boom leaves the horizontal position, stops 
are automatically raised to limit the travel of the 
carriage in the seaward direction, while at the same | 
time, the trip mechanism for operating the switch to 
limit the motion of the carriage is also automatically 
brought into position. The winch motor, the brake, | 
and the control mechanism are located in a cabin 
similar to that for the crane mechanism. The winch 
itself is mounted on a platform behind the cabin, as | 
shown in Fig. 3. The cables are of the same type as | 
those for the crane 

Each of the four main columns is carried on an eight 
wheeled double-bogie trolley Actually, each column 
is attached to the centre of the trolley by a heavy 
steel pivot pin on each side, forming a hinged joint, 
und the two ends of the trolley itself are mounted 
on similar pins at the centre of the bogie frames. It 
will be evident that with this arrangement, the load is 
equally distributed over the eight wheels. The latter 
are of hardened steel, and are of the double flanged 
type. The two carriages on the right, as viewed in 
Fig. 4, are driven from an 86-h.p. motor, running at 
800 r.p.m., mounted at the centre of the gantry 
The motor is connected by a flexible coupling to a| 
spur reduction gear-box, the gears being enclosed in a 
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cast-iron casing and running in oil. From the gear-box | 
the drive is taken by shafts running along the gantry 
to enclosed bevel-gear boxes mounted in line with the 
columns. Horizontal shafts running across the bridge 
of the columns « onvey the drive to two further enclosed 
bevel gear boxes mounted at the top of vertical shafts 
running down the main column members, and from the 
lower end of the vertical shafts, the drive is finally 
taken to the bogie wheels by a further system of bevel 
and spur gearing. The intermediate spur-gear members 
run free on axes coincident with the pivot pins already 
referred to. The position of the motor and vertical 
and horizontal transmission shafts is shown in Figs 
3 and 4. The motor shaft is fitted with an electro 
magnetic brake, and in addition, suitable grips, con 
trolled by hand, are provided for locking the discharger Fic. 2. Booms OVERHANGING Quay. 
to the rails. The extreme travel of the discharger on 

-] Ss s of b om b ers 7 » oLoO | ° ~ i al 
Controller for the t-avelling motion is located in. the | “istics of the transporter are as follows:—Neteapacity) THE WULFEL FLUID CHANGE- 
upper cabin on the gantry j of grab 2-5 tons, gross capacity of crane 9-0 tons. SPEED GEAR. 

The current for operating the various motors is| [he grab can be raised at a speed of 60 m. (197 ft.) per 
obtained from distribution boxes on the quay through minute, and the mexinoam speed of travel for the Ga the opposite pegs, fe of the type which cusblcs 
a flexible cable wound on a drum. The drum carries | @™T™#8® '6 150 m. (402 ft.) per minute. The crane can | infinitely variable speed range to be obtained by 


‘ , be revolved at a speed of 2-5 r.p.m. The travelling 
30 metres of cable, and is mounted at the centre of the n.. 5°O F.p mm. ~” | re ; > delivery ; . j a pump 
Warren girder connecting the two front paaatine as | Speed of the transporter as a whole is 21 m. (68-8 ft.) | regulating the delivery of oil or other fluid from a pum} 


nr . i »j . arallel 

hov Fig. 4. All the motors located he cal per minute. The boom can be raised from the hori- |‘? ® "tor, the two units being mounted on } al 
nan of +h - ad ; la d ey wt le th cau" | zontal to the vertical position in 8 minutes. The shafts. Both the pump and the rotor are of identics! 
are of the protected ventilated type, while those for | | : . . | form, so that construction is simplified. The gear 's 
travelling the carriage and the transporter are of electrical supply is three-phase current at a pressure of | i, I 


> Mao , 7 : V 
ih 250 v , : a 9 manufactured by Messrs. Eisenwerk Wulfel, Germany, 
the enclosed type. The controllers are all designed |“ 0 yates and @ periodiony af 48. | a firm for which Messrs. Wright Electric Motors (Hali- 


for heavy service, as are also the electro-magnetic ——————————————— | fax), Limited, Century Works, Pellon-lane, Halifax, 
brakes and the limit switches. The transporter is - P siden Uine . 1. Timited Ki The body 

od wall 160.wolt liehtine , f ; Unirep Starxs Iurorts or Mica.—According to | ® the sole agents for the United Kingdom. h A 
equippec ith a vo ighting system, with lamps figures issued by the United States Bureau of Mines, of both the pump (a) and the rotor (b) are cyl! 
suitably located for lighting the interior of the cabins, American imports of mica totalled 9,756,493 Ib. in 1935. | forgings integral with the input and output 
stairways, and gangways. The principal charac- 4 considerable proportion of this quantity came from India. | fespectively, and expanded at one part into 














Tue fluid change-speed gear illustrated in Figs. 1 to4, 
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THE WULFEL FLUID CHANGE-SPEED GEAR. 
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somewhat resembling a thick flange. This flange 
ontains five cylinders, with liners of chrome-nickel 
steel and radiating from a central circular recess. 
The cylinders are connected with ports also formed in 
the body of the flange, and are sealed by a ring on 
's periphery, this form of construction being adopted 
for simplicity of access, &c., in boring out the cylinders. 
The pump and rotor bodies rotate in a pair of ball 
bearings, the outer race of one set of which is supported 
n the gear casing, and of the other in the cover, and 
also in roller bearings on the reduced part. It should 
be noted here that the pump and rotor bodies are con- 
entric with the input and output shafts, though an 
inspection of Fig. 1 may, at first sight, give a contrary 
impression. 

The eccentricity visible in Fig. 1 is due to the position 
of the pentagonal blocks c and d against which the 
solid bottoms of the pistons bear. These blocks 
rotate, with the pump and motor bodies @ and 6, on 
ball bearings round stationary pins eccentrically placed 
relative to the bodies. It follows, therefore, that as 
the bodies rotate the pistons move radially alternately 
nwards and outwards. Inthe pump the forced rotation 
fa from the torque of the input shaft provides su¢ces- 
sive suction and delivery strokes, drawing the oil from 
the rotor exhaust and delivering it, by way of a system 
of ports to the tops of the pistons on the rotor body b. 
The pressure oil from the pump does not act equally 
‘pon all five pistons in the rotor at the same time, a 
omplete rotary cycle of the rotor involving an inward 
pressure stroke and an outward exhaust stroke of any 
particular piston. It will be clear that the action of 
the rotor being the converse of that of the pump, the 
totor body will rotate as the pump rotates, and in the 
‘ame direction, and the output shaft is thus positively 
driven. If the eccentricity of the blocks ¢ and d is 
of the same amount, the input and output speeds will 
%e the same. On the other hand, if the block c is 
neentric with the body a, none of the pump pistons 
will be displaced, and no oil will be delivered to the 
‘tor, the output shaft then remaining stationary. 
Between these extremes lies the range of speed ratios 
f the two shafts, which range is variable in infinitely 
— steps. The control of the speed ratio is effected 
'y the lateral displacement of the block c, the shaft 
of which, it will be clear from the lower left-hand 
—_ of Fig. 4, is mounted in a slide traversed by 
" ndwheel and screw, and carried in the pump cover. 
. gtaduated scale attached to the slide enables the 
sear to be set at any speed required, the indications 











Output 


Shaft 


being visible outside the casing. The shaft of block d 
is carried in the rotor cover, and has a fixed centre. 

The ports in the pump and rotor bodies are led to 
the periphery of the reduced portion of the bodies, the 
resulting arrangement being clear from an inspection 
of Figs. 2 and 4. The reduced portion rotates in a 
bush, and between it and its shaft is a roller bearing 
which, in connection with the ball bearings previously 
mentioned, takes all load off the bush, so that it is 
not subject of journal wear. The bush is slotted in 
way of the connecting passage e between the pump and 
the motor. This passage is formed within the casing, 
and is deflected between the pump and the rotor, as 
shown in Fig. 3, and divided into a pressure channel 
and a suction channel, as shown in Fig. 2. In the 
latter illustration, which is a developed section, it 
will be observed that two pistons of the pump are 
delivering oil to two pistons of the rotor, and that on 
the suction side two of the pistons of the rotor are in 
communication with two of the pistons of the pump, 
one piston in each case being in the neutral position. 
Dead centres are avoided by having an odd number 
of pistons. It will be evident that the oil passes 
backwards and forwards between the rotor and the 
pump, and that during the exhaust stroke of the rotor 
pistons and the suction stroke of the pump pistons, 
there exists a natural tendency for the pistons to 
leave the surface of the pentagonal blocks. This is 
neutralised by ensuring that the suction channel in 
the casing does not work under a partial vacuum, 
such as ordinarily exists on a pump suction, but the 
oil is kept at a slight pressure. This is effected by 
means of a small auxiliary pump f on the input shaft. 
A cross section of this pump is given in Fig. 3. It 
has five radial pistons which are constrained to recipro- 
cate as they turn by being rotated in a casing having 
its centre eccentric to that of the shaft. The pump 
draws from a tank in the lower part of the casing, and 
delivers to the suction channel of the passage e through 
a port visible just above the spring-loaded ball valve 
seen to the right of Fig. 3. This valve, which discharges 
into the tank, is simply a relief valve, and keeps the 
suction pressure at a constant figure. 

As regards performance, it may first be mentioned 
that the Wulfel fluid change-speed gear is at present 
made in five sizes. In the smallest size, the propor- 
tions are such that 1 h.p. is transmitted with an input 
shaft speed of 1,500 r.p.m., and the constant working 
torque is 43-3 in.-lb. In the largest-size J0 h.p. is 
transmitted with an input shaft speed of 1,000 r,p.m. 
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and a working torque of 625 in.-lb. In both cases the 
maximum speed of the output shaft is the same as 
that of the input shaft, but the minimum speed of 
the output shaft is kept at 60 r.p.m. to ensure smooth 
working. As this gives a speed range on the out- 
put shaft from 100 per cent. down to 4-0 per cent. 
of the input shaft speed on the smallest size, the range 
is quite ample for all practical purposes, and is, of 
course, infinitely variable between these limits, The 
efficiency, taking into consideration that the torque 
on the output shaft is due to components only of the 
piston thrust, is very satisfactory, as is shown by the 
representative curves of Fig. 5. Taking the top curve 
with the output shaft running at 1,450 r.p.m., it will be 
seen that with a load of 100 per cent., that is, full 
load, the efficiency is 80 per cent. With a load of 
80 per cent. the efficiency is even slightly better. 
Thereafter it falls off somewhat, being 70 per cent. at 
a load of 25 per cent. The remaining curves show the 
efficiencies at lower input shaft speeds and different 
percentages of load. Apart from the advantages 
attendant upon simple construction, e.g., all the work- 
ing parts being of cylindrical shape, allowing high limits 
of machining accuracy, and from the ease and pre- 
cision with which the speed changes can be made 
whilst working it is claimed the Wulfel gear can be 
started up smoothly, even under full load, so that 
clutches are unnecessary, and that if the maximum 
working torque is exceeded, the output shaft will stop, 
owing to the opening of the relief valve, and will start 
up again automatically when correct conditions are 
restored. It will be evident from the illustrations 
that the whole assembly is both compact and neat. 








New Works at Barry Docks.—At the Barry Docks 
of the Great Western Railway Company, the inner gates 
to the entrance basin are to be completely renewed. while 
the sliding caisson in the junction cut, between Nos. | 
and 2 Docks, is to be replaced by a swing bridge. 


Moror-Cark Repair CERTIFICATE SCHEME.—The next 
practical tests for the Institution of Automobile Engineers 
Repair Certificate, in respect of Section A (mechanical) 
will be held at Bristol, Coventry, Manchester, and 
London, on Saturday, September 19. Tests in Section B 
(electrical) will be held at Coventry on Saturday, October 
3, and in London on Saturday, September 26. Full 
particulars, prospectus and application forms may be 
obtained from the secretary of the Institution, Water- 





gate House, York Buildings, Adelphi, London, W.C.2. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are furnished. Details may be obtained on application 
to the Department at the above address, and 
the reference number given in each case 

Planing and Moulding Machines, two, for the Durban 
workshops. South African Railways and Harbours, 
Johannesburg ; October 12. (T. 30,728 and T. 30,729.) 

Water and flange, spigot and socket 
tail pieces Stores Department, Electrical 
Section, Simla ; (T. 30,731.) 

Steelwork for the new station at Mayfair and for the 
Germiston-Elandsfontein deviation road bridge over 
the railway at Driefontein station. South African 
Railways and Harbours, Johannesburg; October 12 
(T. 30,732.) 

Laundry Machinery, 
Wellington, N.Z October 6. (T.Y. 30,744.) 

Solid Copper Conductors, bare, hard-drawn, 
conductivity. Indian Stores Department, Simla ; 
ber 1. (T.Y. 30,745.) 

Firebox-Stay Taps and 
Railways and Harbours, 
(T. 30,757.) 

Geared Turbo 
Council, Australia ; 

Electricity Meters. State 
Telephones Administration, 
October 28 (T.Y. 30,760.) 

Boiler Feed-Water Purifying Materials for use in 

Samples to be submitted not later 
15 Argentine State Railways, Buenos 
30,762.) 


Sluice Valves, 
Indian 
October 6. 


Public Works Department: 


high 
Octo 


\frican 
6 


South 
October 


Reamers. 
Johannesburg ; 


Townsville 
(T.Y. 30,758 
Electricity 
Montevideo, 


ilternator, 2,500 kW 

December 17 

Supply and 
Uruguay ; 


loco 
than 
Aires 


motives 
October 
(T.Y 

lir Compressors, four, two-stage, each with a capacity 
of 15 cub. m. per minute at a pressure of 8 atmospheres. 
Electric motors, 440-volt, d.c., are also required. Argen 
tine State Railways, Buenos Aires ; October (T.Y 
2.001.) 

Railway Turn-Table, having a 
Argentine State Railways, Buenos Aires ; 
(T.Y. 2.002.) 


8S. 


m 
23 


diameter of 25 


November 








CONTRACTS. 


Messrs. Crompton Parkinson, Limrrep, Bush House, 


London, W.C.2, have received from the Fulham Borough 


Council the contract for the complete equipment of the | 


six sub-stations, together with interconnecting and main 
in connection with the new Earl's 


cables, required 
The contract includes 13 transformers, 


Court Exhibition 
high-tension and low-tension switchgear, a 1,600 ampere 
hour storage battery, a 188-kW motor-generator 
direct-current switchgear, central alarm and telephone 
equipment, fire-fighting equipment for each substation, 
and three 100-kW mercury-are rectifier equipments. 


set, 


Messrs. Tue Parsons On Enoine Company, LIMItrep, 
Town Quay Works, Southampton, have received a number 
of repeat orders for their reverse gear for marine motors 
The Austin 


Among these for 24 gears from Messrs 


Motor Company, 


is one 


Limited, Birmingham. 


AILSA CRAIG, 
Chiswick, London, W.4, have received 

the Board of Trade for one of their 12 
cylinder engines for installation in a new 
for the Port of Sunderland The hull of the 
to be constructed by Messrs. Sir James LAING 
Sons, Liuirep, Sunderland, and will have a length of 
“6 ft., 7 ft.. a draught of 3 ft. 


MESSRS 
from 
four 


an order 
20 h.p., 
motor launch 
vessel is 
AND 


a beam of 7 
maximum speed of about 9 knots. 

THERMOTANK, Limited, Helen-street, Govan, 
S.W.1, have fitted heating and ventilating 
installations in the crew's quarters of the 8.8. lron Baron 
built by Messrs. Lithgows, Limited ; in the accommodation, 
of passengers, engineers, &c., of the S.S. Jamaica Planter, 
constructed by Mesars. Lithgows, Limited; and in all the 
living spaces of the oil-tank M.S. British Fame, built by 
Messrs. Swan, Hunter, and Wigham Richardson, Limited. 
The other eleven oil-tank motorships building in various 
vards for Messrs. British Tankers, Limited, will be 
fitted with identical installations 


MEssrs 
Clasgow, 


Messrs. Bririse Timken, Liwirep, Cheston-road, 
Aston, Birmingham, to supply the and 
axleboxes for the leading bogies, rear trucks, and tender 
of 12 class 15E, 4-8-2 type heavy passenger and 
steam locomotives under construction by Messrs. Hen 
schel und Sohn A.-G., Kaasel, Germany, for the South 
\frican Railways. The bearings are housed in cannon 
hoxes, C.B, type. on the leading bogie, r.s B.-ty aa 
the rear truck, and D.F.-type boxes on the 
beim of the double type with 


are bearings 


boxes on 


tenders, these bogie 
beams 

Messrs. Tue Genera, Evecrric Company, Limrrep, 
Magnet House, Kingsway, London, W.C.2, have received 
an order from the Birmingham Corporation for 12 four 
wheel trolley-bus chassis with electrical equipment 
The latter will be of the field-regulated type, 
comprising an 80-h.p. motor with the necessary control 
gear, collector gear, &c., for each vehicle. The electrical 
equipment will be manufactured at the Witton Works 
of the Company, while the chassis will be built by Messrs 
Leviand Motors, Limited, Leyland, Lancs 


equaliser 


series, 





Correr Propuction in Qvuesec.—During the first 


“1x months of the present year, 42,402,634 lb. of copper | Limited. 


in the Province of Quebec, against 
luring the corresponding period of 1935 


were produced 
33,627,788 Ib 


quoting | 


‘| Department 


City 


Limrrep, Strand-on-the-Green, | 


3 in., and a} 
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BOOKS RECEIVED. 


Mines Department. Fourteenth Annual Report of the 
Safety in Mines Research Board, 1935. London: 
H.M. Stationery Office. [Price 2s. net.] 

British Waterworks Association (Incorporated). British 

Waterworks Directory, with Statistical Tables, 1935. 
| London: Offices of the Association. [Price 2ls. to 

members, 314. 6d. to non-members. ] 
Military Engineering. Volume I1i—Part LI. 

No. 2. Folding Boat Equipment. 1934. 

H.M. Stationery Office. [Price ls. 3d. net.) 

| Preparation for Business Careers. By F. 1. Lewis. 
Cambridge : W. Heffer and Sons, Limited. [Price ls. 

net.] 
lir Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1688. Measurement of Profile 
Drag ty the Pitot-Traverse Method. [Price 3s. net.] 
No. 1690. Stressing of Aeroplane Wings due to Sym- 
metrical Gusts. By L. W..Bryant and I. M. W. Jones. 
[Price 2s. net.] No. 1692. Rolling up of the Surface 
of Discontinuity Behind an Aerofoil of Finite Span. 
By F. L. Wesrwarer. [Price 2s. net.] No. 1696. 
Heat Dissipation of Ethylene Glycol Radiators and 
Comparison with Water Radiators. By C. ANDERTON 
Brown and F. G. Bartow. [Price 2s. net.] London: 
H.M. Stationery Office. 

of Overseas Trade. No. 645. Report on 
Economic and Commercial Conditions in the Republic of 
Panama and the Panama Canal Zone. By C. F. W. 
AnpDrews. And in the Republic of Costa Rica. (1933- 
1935.) By F. N. Cox. London: H.M. Stationery 
Office. [Price ls. net.] 

Department of Overseas Trade. No. 647. Report on 
Economic and Commercial Conditions in the Netherlands 
(March, 1936). By R. V. Lamine. London: H.M. 
Stationery Office. [Price ls. 3d. net.] 

| International Index to Aeronautical Technical Reports, 

| 1935. Prepared by the Society of British Aircraft 

| Constructors, Limited. London: Sir Isaac Pitman 

| and Sons, Limited. [Price 5s. net.] 

Examples in Theory of Machines Problems. 
Crawrorp. London: Sir Isaac Pitman 

Limited | Price net. 
Protection of Electric Plant Vodern Methods. 

P. F. Svrrrzi. London: Sir lsaac Pitman and Sons, 

Limited. [Price 18s. net.] 

Miners’ Safety Lamps. Their 
iy T. R. Barnarp. London : 
Sons, Limited. [Price 4s. net.]} 

leronautical Engineering Series. Ground Engineers. 
lero Engines, Inspection of During Manufacture, 
Overhaul and Test. (*D” Licence.) By A. N. 
Barrerr. Fourth edition. London: Sir Isaac Pit- 

ind Limited. [Price 3s. 6d. net.] 

| Technical Drawing. By F. E. Gresecxe, A. MITcHELL 

and H. C. Spencer. New York: The Macmillan 
Company. London: Macmillan and Company, 
Limited. [Price 12s. 6d. net.] 
| Dun Laoghaire. The History, Scenery and Development 
| of the District. By Manntna Rosertson. Dun 
Laoghaire, I.F.S.: Borough Corporation. [Price 
| 2s. 6d. net.) 
| Ricerche Sulle Variazioni Delle Spiagge Italiane (1stituto 
| Di Geografia Generale Della R. Universita di Pisa). 
Ricerche Sul Regime Dei Litorali Nel Mediterraneo. 
| By Aeatrno D’Arrico. Rome: Consiglio Nazionale 
| Delle Rieerche. [Price 50 lire.} 

| How to Drive a Car. By the Eprror of “ Tur Moror.” 

Fourteenth edition. London: Temple Press Limited. 

| Price 2s. 6d. net.| 


} 


Pamphlet 
London : 


By W. R. 
and Sons, 


Th 


| ' 
| Construction and Care. 


Sir Isaac Pitman and 


man Sons, 








| Swepish Exports or Iron Ore.—The iron-ore 
shipped by the Grangesberg Company, Sweden, during 
the first seven months of the present year, totalled 
|} upwards of 5-44 million tons, against 3-52 million tons 
| during the corresponding period of 1935. 


[RON AND STEEL PRODUCTION IN CZECHOSLOVAKIA. 


By | 
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PERSONAL. 


Messrs. R. A. ListeR anp Company, Lowrep. 
Dursley, Gloucestershire, have opened offices and 
technical service depots in both Dublin and Belfast, 
The addresses of the offices are, respectively, 44, South 
Dock-street, Dublin, and 40, Victoria-square, Belfast 
Mr. Frank L. Price, A.M.I.Mech.E., has been appointed 
Irish manager to the firm. 

Mr. R. A. Watson Wart has been appointed Superin. 
tendent of the Air Ministry Research Station, Bawdse, 
Manor, Suffolk. 

At the invitation of Mxrssrs. BLACKSTONE Avy» 
Company, Limtrep, Stamford, Lincs, Major Charles 
Pratt has joined their board and has taken up residenc 
at Stamford. 








LAUNCHES AND TRIAL TRIPS. 


“VaaL” anp “ Vior.’’—Hatched canal barges, 
each to carry 100 tons. Launch of the Vaal, August 25, 
and of the Vigil, September 2. Main dimensions of each 
78 ft. by 14 ft. 6in. by 5ft.3in. Built by Messrs. Har 
land and Wolff, Limited, North Woolwich, London 
E.16, for Messrs. Vokins and Company, Limited, London. 

Motor Boats anp Butty Boats.—Three motor boats, 
each to carry 30 tons; 18-5-b.h.p., two-cylinder, vertica 
heavy-oil engine fitted by Messrs. National Gas and (j 
Engine Company, Limited. Also four butty boats, eac! 
to carry 33 tons. All the vessels were launched during 
August. Main dimensions of each of the seven vessels 
71 ft. 6in. by 7 ft. by 4ft.2in. Built by Messrs. Harland 
and Wolff, Limited, North Woolwich, London, E.16, for 
Messrs. Grand Union Canal Carrying Company, Limited, 
London. 

“* GaSFIRE.”’-—Single-screw steamer; triple-expansion 
engine furnished by Messrs. The North Eastern Marin 
Engineering Company, Linited. Launch, September 2 
Main dimensions, 316 ft. by 45 ft. 9in., by 22 ft. 2 in 
Built to the order of Messrs. The Gas Light and Cok: 
Company, Limited, London, by Messrs. 8. P. Austin 
and Son, Limited, Wear Dock Yard, Sunderland. 


“ Sepia.’’—Single-screw oil-tank motorship; single- 
acting, four-cycle, soild injection, supercharged six- 
cylinder Werkspoor Diesel engines. Launch, Septem 
ber 3. Main dimensions, 425 ft. by 54 ft. 3 in. by 31 ft 
Built by Messrs. Swan, Hunter and Wigham Richardson, 
Limited, Wallsend-on-Tyne, for Messrs. The Anglo- 
Saxon Petroleum Company, Limited, London. 

** LAIRDSBANK.’’—-Twin-screw cattle and cargo motor- 
ship for the Glasgow, Belfast and Londonderry service. 
single-acting, two-cycle, airless-injection, five-cylinder 
Harland-B. & W. Diesel engines. Launch, September 3 
Main dimensions, 238 ft. by 37 ft. by 31 ft. Built and 
engined by Messrs. Harland and Wolff, Limited, Belfast, 
for Messrs. The Burns and Laird Lines, Limited, Glasgow 

“Cape PALLISER.”’—Single-screw steam trawler for 
fishing in the northern waters of Iceland, Bear Island, 
and the White Sea; triple-expansion engine fitted by 
Messrs. C. D. Holmes and Company, Limited, Hull 
Launch, September 3. Main dimensions, 168 ft. 6 in. by 
27 ft. 6in. by 15ft. Built by Messrs. Cochrane and Sons, 
Limited, Ouse Shipbuilding Yard, Selby, Yorks, for 
Messrs. Hudson Steam Fishing Company, Limited, Hull 

“ RaTuirn.’’—Cargo and passenger steamer for service 
between Glasgow and English and Irish ports; triple 
expansion engines. Launch, September 3. Main dimen- 
sions, 270 ft. by 38 ft. 3 in. by 18 ft. 6 in. Built and 
engined by Messrs. Alexander Stephen and Sons, Limited, 
Linthouse, Govan, Glasgow, for Messrs. The Clyde 
Shipping Company, Limited, Glasgow. 








Tue Harspour or Sarnt Jonn, New Brunswick. 
The report of the Harbour Commissioners of Saint John, 


| New Brunswick, for 1935, shows that 1,959 sea-going and 


The pig-iron output in Czechoslovakia for the first seven | 


months of 1936 was 758,700 tons, while the production 
of steel totalled 783,300 tons. These figures compare 
with 627,700 tons and 664,700 tons, respectively, in the 
corresponding period of 1935, and only 338,900 tons and 
412,500 tons in that of 1932. 


Emprre EXHIBITION, JOHANNESBURG.—In connection 
with their exhibit at the Empire Exhibition at Johannes- 
burg, which opens on September 15, the Vickers Group 
of Companies are to show, in the theatre in the Exhibition 
grounds, a sound cinematograph film, 6,000 ft. in length, 
illustrating their varied interests. A view of a copy 
of the film was given at Vickers House, Broadway, 
Westminster, on September 8. The film, which occupies 
about an hour, begins by showing the various depart- 
ments of Messrs. The English Steel Corporation, Limited, 
Sheffield, including the open-hearth melting shop, the 
steel foundry and the central machine shop. The casting 
and manipulation of large ingots and the forging of boiler 
drums is illustrated. The spectator is then taken, in turn, 
to the Openshaw Works and to the works of Messrs. Vickers- 


| 


9 
- 


coastwise vessels, making together 2,352,790 net regis- 
tered tons, arrived at the port, and 1,945 ships, aggregat- 
ing 2,324,870 tons, departed during the year. Increases 


took place in the exports of motor cars, newsprint paper 


| and wood pulp, while the quantity of grain handled was 





Armstrongs, Limited, at Barrow, Elswick, and Crayford, | 


and sees something of the shipbuilding and many-sided 
engineering activities of the Companies. 
of the film shows the products and equipment made at 
the works of Messrs. The loco Rubber and Waterproofing 
Company, Limited, Mesars. Cooke, Troughton and Simms, 
Limited, Messrs. Taylor Brothers and Company, Limited, 
Messrs. Metropolitan-Cammell Carriage and Wagon 
Company, Limited, Messrs. Vickers (Aviation), Limited, 
and Messrs. The Supermarine Aviation Works (Vickers), 
The film is attractive and workmanlike and 
should prove of interest to engineers as well as to the 
casual visitor at the Exhibition. 


The remainder | 


somewhat higher than in 1934. In addition to the usual 
maintenance works, a contract has been let, under the 
Public Works Construction Act, for the reconstruction 0! 
four of the berths and of Sand Point Bulkhead, West 
Saint John. The old berths will be completely dé 
molished and replaced by permanent concrete ¢ol- 
structions. 


AIRCRAFT APPRENTICES AND Boy ENTRANTS IN THE 
Roya Arr Force.—The Air Ministry informs us thet 
upwards of 1,000 well-educated boys will be entered in 
the Royal Air Force early in the new year. Of these 
about 800 will be needed in January for training * 
aircraft apprentices and 250 in February as boy entrants 
No previous trade experience will be necessary. App!! 
cants for penny a must be at least 15, but under 
17 years of age, on January 1, 1937, and for entry ® 
boy entrants between 15 years and 9 months and 
17 years and 3 months, on February 1, 1937. Four ° 
the most highly-skilled trades in the Royal Air Foree. 
namely fitter, armourer fitter, wireless-operator mechani. 


| and instrument maker are open to aircraft apprentices. 





| for the receipt of nominations being October 6. 


while the trades open to boy entrants are armourer, 
photographer, and wireless operator. A competitiv® 
examination for apprentices will be conducted # 
numerous local centres on November 3, the closing oul 
particulars regarding both schemes, A.M. Pamphlet - 
and A.M. Pamphlet 54, respectively, may be obtaine 
from the Inspector of Recruiting, Royal Air Force, 
Vietory House, Kingsway, London, W.C.2. 
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NOTES FROM SOUTH YORKSHIRE. 


Carpirr, Wednesday. SHEFFIELD, Wednesday. 


The Welsh Coal Trade.—Throughout last week the Welsh Iron and Steel.—Inquiries made at representative steel 
steam-coal market was overshadowed by the threat of | and engineering works show that the output of both 
a strike in the coalfield, and this had a somewhat dis- | basic and acid materials is well up to the recent monthly 
turbing effect on business, operators not knowing whether | average of 130,000 tons, and that activity in the 
they would be able to carry out commitments, while | engineering and machinery branches has been well 
shipowners could not be sure that their boats would | sustained. Some works find furnace capacity taxed 


NOTES FROM THE SOUTH-WEST. 


load. There was little anxiety on the part of customers, | to the limit, and plans are under consideration for the 
utting down of new plant. The recent lull in the | 


however, and the market did not experience any rush 
of orders, buyers knowing full well that nowadays they | buying of scrap having lifted, dealers are disposing of 
could easily obtain all the coal they required elsewhere. bigger tonnages than for some weeks past. Quotations 
Fortunately for the district, however, the strike was | are on an attractive level, but show a tendency to rise. 
averted, and it now seems likely that the trade union | Steelmaking alloys are in demand. Contracts are 
question at the Bedwas Colliery, which was the cause of flowing freely in the heavy machinery and engineering 
the dispute, will be finally settled when the parties come | branches. The latest include orders for cement plant 
together this week, under a neutral chairman, to consider | and clinker-grinding machinery, comprising two 8-ft. by 
the holding of a secret ballot of the men employed at | 45-ft. combination tube mills complete with pumping, 
Bedwas so as to ascertain whether they want the Indus- | conveying and dust-collecting equipment, cement-hand- 
trial Union or the Federation. Inquiry during the week | ling auxiliaries, and a rotary kiln for a German concern. 
showed no material expansion, though a little more | Two South African gold mines have ordered six tube 
contract business was circulating. This included that of | mills, 6 ft. 6 in. in diameter and 20 ft. long, for crushing 
the Egyptian State Railways for 170,000 metric tons gold ore. Eight similar mills have been supplied for the 
of Welsh coal, prices to be given in November, and that | Same purpose during the past few months. Contracts 
of the Danish Railways for 14,000 tons of Welsh coal, | for electrical equipment are as numerous as recently. 
tenders closing on September 10. The total quantity | There is a good demand for parts for transformers and 
of the Danish State Railways’ requirements is about | generators, coils, and electric motors. One Sheffield 
100,000 tons, but the rest of this is divided up among | works is busily employed turning out motors for trolley- 
Yorkshire, Scottish, Derbyshire, and Durham coals. | buses and tramway-cars. Contracts are on hand from 
Smaller orders in the market were 6,000 tons for the | London Passenger Transport Board, the South Lan- 
Trinidad Railways and 4,500 tons for a Sfax firm. | cashire Transport Committee, and Grimsby, Huddersfield, 
For this month no change has been made in the French | Doncaster, Newcastle-on-Tyne, Wolverhampton, St. 
coul-import quota, but in view of the steady demand Helens, and Sheffield transport departments. The latest 
of late, it is confidently expected that the 10 per cent. | types of tramway-cars and trolley-’buses are fitted with 
cut made last May will be restored in October, | radio interference-suppression coils specially designed by 
Collieries continued to hold excessive stocks of large | @ Sheffield firm. These coils give full protection over 
coals, and these moved slowly at easy figures. Only a both the medium and long broadcasting wave. Tested 
very quiet demand circulated for cobbles, and bituminous | by the Post Office authorities, they have been stan- 
nuts were also slow. Throughs were quietly absorbed dardised for use on the large fleet of electric *buses run 
at steady values. Stem lists for the washed small and | by the London Passenger Transport Board. Shipbuilding 
sized grades were heavy for some time ahead and strong | requirements of steel, forgings, castings, and machinery 
values were quoting. All the iron and steel works of and engine parts show a steady increase. Firms speciali- 
South Wales and Monmouthshire continued to operate sing in equipment and material for the defence forces 
fairly actively, and outputs were maintained on a good | are busy, but 80 per cent. of Sheffield’s industrial activity 
seale. Order books are well filled for some time ahead, | relates to commercial production. The demand for 
snd some producers are finding difficulty in keeping railway rolling stock makes slow progress, the continued 
pace with deliveries under standing contracts. searcity of orders from Russia and the Far East generally 
militating against improvement. By the election of 
Brevet-Colonel W. Tozer as Master Cutler, the ancient 
Cutlers’ Company of Hallamshire has done honour to the 
steel trade. Colonel Tozer is connected with the big 
steel-producing concern of Messrs. The United Steel 
He is a member of the council of 








NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel Trade.—There has been no change in | Companies, Limited. 
the state of the Scottish steel trade during the ‘past 
week and consumers are keeping up a constant pressure . a 
for deliveries. All classes of material are in heavy | the West Riding of Yorkshire. 
demand and if business continues as at present there is South Yorkshire Coal Trade.—The export position 
every possibility of this year’s output being a reeord.| continues unsettled. Supplies of most classes of fuel 
General trade has improved at a steady pace during| are more than sufficient to cover requirements. On 
recent months and no falling off is anticipated before | inland account a healthy demand prevails. Most of the 
the end of the year at any rate. In these circumstances | collieries in South Yorkshire worked fully up to their 
many employers over a wide area have been carrying | quotas last week in view of this week’s set-down for 
through factory alterations and extensions which have | Doncaster Races. Industrial fuel is in strong demand. 
been made for a decided improvement in the demand for | Steam coal continues to sell well, while smalls and slacks 
structural steel. The makers of black-steel sheets are | find a ready market. House coal requirements show 
very busy with home orders, and as the number of | slight improvement. Foundry and furnace coke are 
inquiries for lots for the overseas markets is much | active, while gas coke continues firm. Quotations are : 
better, there seems every reason to hope that before | Best branch hand picked, 26s. to 29s.; Derbyshire best 
ong our export of sheets will show a much desired in- | house, 22s. to 23s.; Derbyshire best brights, 19s. 6d. to 
crease. Prices are firm and the following are to-day’s | 2ls.; best screened nuts, 19s. to 20s.; Yorkshire hards, 
quotations :—Boiler plates, 91. 178. 6d. per ton; ship | 19s. 6d. to 20s.; and Derbyshire hards, 19s. 6d. to 20s. 
plates, 97. 7s. 6d. per ton ; sections, 91. per ton ; medium . 
plates, 91. 158. per ton; black-steel sheets, No. 24 gauge, 
im minimum 4-ton lots, 121. per ton, and galvanised Tue Roya Sanitary Instirute.—The Council of the 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, | Royal Sanitary Institute, 90, Buckingham Palace-road, 
41. per ton, all delivered at Glasgow stations. London, S.W.1, has accepted an invitation from the 
_Malleable-Iron Trade—In the malleable-iron trade | Birmingham City Council to hold the 1937 Health Congress 
of the West of Scotland there is quite a fair amount | at Birmingham, from July 12 to 17. 
of business going through, but makers are in the position — 
of being able to meet a much larger demand. The 
inquiry is more encouraging. Producers of re-rolled steel 
bars are still busy and have well-filled order books, but 
are rather short of raw material as Continental supplies 
have been curtailed to some extent. The following 
‘re the current prices :—Crown bars, 10/. 10s. per ton 
for home delivery, and 10/. per ton for export; and 
te-rolled steel bars, 91. 7s. per ton for home delivery, 
ind 7/, 10s. per ton for export. ; 


known for his association with the Territorial services in 








Tue Coat InpustrRY oF CZECHOSLOVAKIA.—For the 
first seven months of 1936 the pit-coal output of Czecho- 
slovakia was 6,418,000 tons, an increase of 605,000 tons 
over the figure for the corresponding months of 1935, 
while the lignite output was 8,629,500 tons, against 
8,433,100 tons. 





PumpepInG PLANT FOR THE STRATFORD-ON-AVON 
Seottich Pyko-Iven Treile.—Active diti - CANAL. —The authorities of the Great Western Railway 
general in m4 Seottish pi o——~4ne rene” — all 2 _ still | Company inform us that at Earlswood Lakes, the existing 
being dealt with o . An gg “or te all orders @re | steam pumps, including one built by Messrs. Boulton 
to cope with the d FO! omer hei —— = managing | and Watt over a hundred years ago, from which a supply 
factoril ~ demands of their customers very satis- | of water is obtained for the Stratford-on-Avon Canal, 

orily. Forward booking is good and there is every | are to be replaced by electrically-driven plant 
Prospect of a steady run for some considerable time. | F . ’ 
Prices are firm and are as follows :—Hematite, 85s. 6d. 


per ton, and basie iron, 75s. per ton, both delivered at ge : “ : 
the steel works; and foundry iron, No. 1. 81s. 6d. per the article describing the automatic domestic boiler of 


ton, and No. 3, 798. per ton, both on trucks at makers’ | Messrs. The Aero-Pannier Company, Limited, Burton-on- 
yards. Trent, in our issue of last week (page 263 ante), reference 
was chiefly made to the smaller standard sizes. Our 
attention has been drawn, however, to the fact that 
about ten other larger sizes are available, the firm having 
actually supplied units up to 400,000 B.Th.U. per hour. 





Automatic Domestic BorLeER: ADDENDUM.—In 


r Scottish Pig-Iron Shipments.—-The shipment of Scottish 

— from Glasgow Harbour for the week ending 

Of rday, September 5, only amounted to 100 tons. 

a total 74 tons went overseas and 26 tons coastwise. 

ae the corresponding week of last year the figure: 
; almost the same being 75 tons overseas, and 26 tons 
‘astwise, making a total shipment of 101 tons. 





AERODROME PrRoGREsS IN MALAYA.—Plans for the 
provision of main and subsidiary aerodromes in Malaya 
|are being pushed forward with rapidity. At Kuala 
in a an “ee | Lumpur the present landing-ground is to be enlarged 
"oe \RRIAGEWAYS IN WoORCESTERSHIRE.—The considerably. A new landing-ground at Port Swetten- 

estershire County Council proposes to substitute | ham is nearing completion, although many difficulties 








d . . 

sinaje wriageways, each 20 ft. wide, for the present | have had to be overcome owing to the flat, swampy 
carriageway, 18 ft. wide, on the Kidderminster- | nature of the ground. A new landing-ground is to 

be constructed at Malacca. 


Halesowen. oad. 


the Sheffield Chamber of Commerce, but is more widely | 
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NOTICES OF MEETINGS. 


INSTITUTE OF METALS.—Twenty-Eighth Annual General 
| Meeting, Paris, Monday, September 14, to Friday, 
September 18. Monday, September 14, 8 p.m., Maison de 
la Chimie, 28, rue St. Dominique, Paris, 7e., Fifteenth 
Autumn Lecture: “The Scientific Organisation of 
Factories,” by Professor P. A. J. Chevenard. Tuesday, 
September 15, 10 a.m., reading and discussion of papers. 
2 p.m., various visits and excursions. Wednesday, 
September 16, 10 a.m., reading and discussion of papers. 
2 p.m., various visits and excursions. Thursday, 
September 17, 10 a.m., excursion to Versailles. Friday, 
September 18, 8.20 a.m., excursion to Rouen and visit 
to T.L.H. Works at Le Havre. For programme, see page 
89, ante. 


For other Notice of Meeting, see page 2 of Advertisement 
Section. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—While scarcity of Cleveland 
pig-iron is less acute than of late, supply continues to 
fall much short of what could be desired. Stocks have 
been cleared for some time and the limited output has 
been going into consumption as it became distributable. 
Makers manage to meet essential needs of home users, 
and to allocate moderate parcels to second hands for 
supply to home customers, but have little iron to spare 
for other purposes. Buyers are keen to negotiate 
and would readily place substantial orders for delivery 
over periods ahead at present fixed prices, but iron- 
masters are not disposed to discuss forward business, 
Makers are as disinclined as ever to release tonnage for 
shipment abroad. Recognised market values for Cleve- 
land iron are ruled by No. 3 quality at 75s., delivered here 
and to Falkirk, 77s. delivered to North-East Coast 
districts, and 78s. delivered to Glasgow. 








Hematite.—There is still little to report concerning 
the East Coast hematite-iron industry. As in the 
Cleveland-pig branch of trade, producers are coping with 
pressing needs of home customers but are unwilling 
to transfer tonnage to second hands for shipment to 
foreign destinations. Substantial sales made some time 
ago by merchants to Continental customers should, 
under contract conditions, long since have been completed, 
but circumstances prohibited delivery and second hands 
see little prospect of being in a position to discharge 
their export obligations. Home demand promises to 
augment. and still further increase of make is necessary to 
satisfy Autumn requirements. Quotations for East 
Coast hematite are governed by No. 1 description of 
iron at 85s. 6d. delivered to Northumberland, Durham 
and North Yorkshire, with the understanding that a 
rebate of 5s. is made to customers who do not place 
orders in other hematitite-producing centres. 


Foreign Ore.—New business in foreign ore is still 
suspended, but imports under old contracts continut 
to arrive with gratifying regularity. 


Blast-Furnace Coke.—-Production of Durham blast- 
furnace coke is ample but hardly excessive, and the 
demand promises to expand. A large proportion of the 
heavy output is absorbed by makers’ own furnaces, 
Quotations remain at the equivalent of good medium 
qualities at 24s. 6d., delivered to Tees-side works. 


Manufactured Iron and Steel._Semi-finished and 
| finished iron and steel firms are fully employed and 
experience difficulty in complying with some of the press- 
ing requirements of customers. Re-rollers continue 
to call for larger supplies of semi-finished steel. Sheet 
|makers have quite good order books, mostly on home 
account. Heavy tonnage of finished steel is going into 
use as it becomes distributable for constructional work, 
shipbuilding and railway repairs. Principal market 
quotations for home business are: Common iron bars, 
| 101. 10s.; best bars, 11l.; double best bars, 111. 10s. ; 
| packing (parallel), 91. 7s.; packing (tapered), 101. 10s. ; 
| steel billets (soft), 61. 2s. 6d.; steel billets (hard), 
| 71. 7s. 6d. ; steel bars, 91. 7s. ; iron and steel rivets, 121. ; 
| steel boiler plates, 91. 17s. 6d. ; steel ship plates, 91. 7s. 6d. ; 
steel angles, 91. ; steel joists, 91. 7s. 6d. ; heavy sections ol 
| steel rails, 81. 10s. for parcels of 500 tons and over and 9. 
for smaller lots, and fish plates, 12/. 10s. Black sheets 
| (No. 24 gauge) are 121. for delivery to home customers 
and 101. f.o.b. for shipment abroad; and galvanised 
| corrugated sheets (No. 24 gauge) are 141. for delivery to 
| home customers and 111. 15s. f.o.b. for shipment overseas. 





Scrap.—Business in scrap is still quiet, users having 
large supplies and being well bought. Up to 60s. has 
been paid for heavy steel and merchants are not pressing 
sales, but consumers are disinclined to pay above 57s. 6d. 
Light cast-iron is quoted 54s. to 55s. ; and heavy cast-iron, 
62s. 6d. to 65s.; while machinery metal is put at 65s. 
to 67s. 6d. There are buyers of turnings at 45s. 


Imports of Iron and Steel.—The monthly returns of the 
Tees Conservancy Commission give the imports of iron 
and steel to Middlesbrough and sub-ports from overseas 
and coastwise during August at 3,180 tons, of which 240 
tons were pig-iron, 2,511 tons crude sheet bars, billets, 
blooms and slabs, and 429 tons plates, bars, angler, 
rails, sheets and joists. In the previous month unload 
ings totalled 7,230 tons, of which 251 tons were pig-iron, 
6,037 tons crude sheet bars, &c., and 942 tons of plates, 





bars, angles, &c., and aggregate imports in August 
last year amounted to only 1,920 tons, of which 505 tons 
were pig-iron, 1,002 tons crude sheet bars, &c., and 413 
tons plates, bars, angles, &c, 
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THE SCIENTIST AND THE 
COMMUNITY. 


On the whole, the British Association, which was 
founded just over one hundred years ago to promote 
general interest in science and its applications, has 
been successful in its task. It has contributed to 
the advance of knowledge and has formed a plat- 
form from which the extraordinary progress that 
has taken place during that period can be surveyed, 
both by those immediately concerned and by the 
general public. Since, as a Victorian humorist has 
said, “‘ nothing succeeds like excess,” it might there- 
fore be supposed that a certain trace of satisfaction, 
if not of complacency, would be found in the addresses 
of its recent presidents. Actually, however, the spirit 
of these addresses has been one of uncertainty 
They have been imbued, 
not with the warm glow of optimism, but with the 
frost of pessimism ; and have pleaded in turn that 
attention should be more closely directed, not to 
invention and research, but to ethical values, 
spiritual betterment, the right use of leisure, moral 
advance, and mental development. For only by so 
doing, they have argued, can the forward move- 
ment in science be co-ordinated with the change in 
man himself and that harmony, which is real pro- 
gress, be at last achieved. 

Sir Josiah Stamp, whose presidential address en- 
titled ““The Impact of Science upon Society ” 
was delivered at Blackpool last Wednesday, is 
of the same school. While admitting that scien- 
tific advance has brought about many beneficial 


eine by anindivenieiie: For the transition has 
been sudden instead of smooth. In other words, 
the accelerating force has been applied with an 
abruptness, which is one of the characteristics of 
bad driving. The result is that science, instead of 
acting as a lubricant in easing the movement of the 
world’s industrial machine, is like varying harvests, 
changing fashions, differences in the rate of growth of 
population, variations in gold supplies, and the credit 
policies based on them, together with psychological 
errors, caused by undue optimism or pessimism, 
yet another cause of that friction, which prevents 
efficient operation. All these factors cause rapid 
change and instability, the lessening of whose 
impact on society as a whole is a problem which 
requires the closest study. The position is made 
more difficult by the fact that that increase in 
population, which is the best national shock- 
absorber, is no longer taking place in most western 
countries. The result is that not only is the total 
demand for goods tending to become static, but the 
number of new industrial entrants is decreasing. 
Moreover, society is not doing anything to regulate 
the rate of change to an optimum point in the 
balance between net gain and loss, though it is, 
perhaps unknowingly, willing to bear the cost of a 
change, if by so doing new and better products 
become available for its use. 

This too rapid and uncontrolled introduction of 
new products is not, however, the only economic 
difficulty. Science could easily bring about a more 
rapid advance in many fields were human mentality 
better adjusted to endure them. As it is, the potential 
does not become the actual until there is a profit 
to be gained from it. Progress is also prevented by 
the influence of out-of-date systems and by govern- 
ment interference with markets under the spell of 
antiquated doctrines. Admitting that some delay 
is essential, since otherwise every day would be 
moving day, and muddle, steps must be taken 
to see that both centre and wings of the advancing 
forces are moving at the right speed and that none 
is delaying or otherwise interfering with the others, 

Though, as Sir Josiah points out, science is not the 
only disturbing factor which must be considered in 
deciding how stability is to be obtained, it plays an 
important part. How that part may be harnessed 
and made more valuable must be, therefore, 
our particular concern. It could easily be shown 
that during the century that the British Associa- 
tion has been established, science has dug out a vast 
number of new truths and has greatly added to the 
sum of human knowledge. These functions, useful 
as they undoubtedly have been, would have been 
still more useful and, what is perhaps more import- 
ant from our present point of view, more emollient 
in their action had individual scientists worked less 
in an ethical vacuum. It is rare indeed for the 














worker who digs out a new truth at the face to be 
responsible for bringing it to the surface for public 
use and still more rare for him to distribute the new 
apparatus necessary for its profitable exploitation. 
The time factor is, of course, one reason for this, 
since the formative process we have sketched 
necessarily stretches over many years. Another 
reason, especially at the present time, is that the 
idea is handled and re-handled by a whole series of 
specialists, mainly, if not solely, concerned with their 
own immediate labours, and neither interested, nor 
aware, what the social consequences of that which 
they are doing may be. 

When, therefore, the scientist complains that the 
attitude of the community to his work is hostile or 
indifferent it may be replied, with some force, that 
the public has an equal grievance against the scien- 
tist. The impact of science on society may be, and 
often is, cruel. It is made the more cruel because 
neither the statesman nor the administrator knows, 
and generally care little for, what the scientist is 
about ; and therefore does little to prepare for the 
changes which scientific advance will bring about. 
With the intensification of scientific effort and the 
greater sub-division of industry, the possible dis- 
location due to this cause becomes more frequent ; 
and the need for counteracting it of greater public 
importance. Among the subjects that have to be 
considered in this connection, Sir Josiah gives the 
patent laws, obsolescence, accountancy, and costing 
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changes, it has also, he says, not been unaccom- 





regulation, taxing and rating, trade union regulations, 

















284 


price control, technical education, pension rights | 


and housing facilities. This is a formidable list 
with many of which the scientist will probably 
claim, with a clear conscience, that he has nothing 
to do. On the other hand, the politician will 
equally hold that not all of them are his concern. 
Lf, therefore, this neutral field is to be covered, each 
must extend his studies in the appropriate direc 


tion, so that they may meet at some mid-way point. | 


Such an extension would be weleome to some pure 
scientists who would not be averse to the opportunity 
of adding the réle of social reformer to their 
other labours. For this would assist them to 


wet rid of that inferiority complex which is evidenced | 


in the complaint that their work is receiving insuffi- 
cient recognition. Others would regard such a step 
with distaste. We are disposed to agree with 
them at a time when concentration rather than 
diffusion of effort is desirable. The idea of the 
politician or administrator turned scientist is 
equally unattractive, and would be even less 
productive of useful results. What is required is a 
new type of specialist who will do for genetics, 
psychology, education and sociology what is being 
more and more done for physics and chemistry under 
the stimulus of industry. Unless this is done, as 
Sir Josiah points out, more problems are being 
produced for society than are being solved. To 
secure an optimum balance, additional financial 
resources should therefore, in his view, be applied 
more to the biological and human sciences than to 
the physical. If there are no additional resources, 
those available should be more evenly distributed. 

That some change of this sort is required may be 
emphasised by the simple statement that the 
expenditure on the natural sciences is at present 
eight to ten times as great as on the social sciences. 
With this point of view, there will, we think be 
yeneral agreement among engineers, provided the 
freedom which new resources can bring is used in 
the right way. The course of physical research, 
at least in its more industrial aspects, is to some 
extent determined by commercial policy. This, 
though it may not be without its drawbacks, has 
the advantage that the temptation to wander from 
the broad highway is counteracted by external 
influences. From what we have seen of the work that 
is being done in those other fields to which Sir Josiah 
would give greater encouragement, the corrective 
force acting is not so strong and the result is that 
money is being spent on researches of very doubtful 
utility This tendency is, perhaps, more notice 
able in the spheres of biology and psychology than 
in economics, where, as in physics and chemistry, 
industrial pressure plays a useful part On the 
other hand, economics is a subject which everyone 
teels they should easily understand, the result being 
the engendering of a state of economic-consciousness 
and attempts to make this science do more than it 
was ever designed to perform. 

The main lesson to be learned from this address, 
and this we may add can only be extracted after 
careful study, is that a new world is being formed 
around us, largely due to the efforts of scientists. 
Human beings must, therefore, find ways and means 
of adapting themselves to the changed conditions. 
tow this is to be effected is not altogether clear. 
and Sir Josiah gives little indication of what his 
solution of the problem would be. For one thing, 
however, we are grateful. He does not suggest 
that the time has come when a brake should be 
put on the scientific machine. For what is wanted is 
more, not less, science, especially greater knowledge 
of the science of man. This will enable the duality 
which now puts science and man’s other activities 
in contrasted categories to be resolved and real 
progress to be attained through the advent of that 
holism about which General Smuts spoke some 
years ago. How this can best be done is a matter 
to which the British Association is, we are glad to 
see, giving closer attention. While in recent years 
it has frequently been tempted away from its 
original object by the attraction of specialisation, it 
is now considering how best to meet the demand for 
a Systematic explanation of the effect of scientific 
investigation on the life of the community. If it 
achieves its aim, valuable as its work has been to 
scientists in the past, it should be of still greater 
value to the public in the future. 
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STREET LIGHTING PROBLEMS. 

THE most significant, but not unexpected, 
feature of the main road traffic census for 1935, 
to which we make reference on the next page, 
is the large increases in all classes of mechanically- 
propelled vehicles and pedal cyclists. There is 
reason to suppose that if a similar census was taken 
to-day corresponding further increases would 
fall to be recorded. The natural deduction is that 
’’ on our roads is steadily rising and that 
the problem of how they are to be adapted to meet 
the resulting conditions is becoming one of greater 
and greater urgency. One facet of this problem, 
as pointed out by the President (Mr. E. C. Lennox) 
f the Association of Public Lighting Engineers 
during the Conference, which is being held at 
Cheltenham this week, concerns the artificial lighting 
of streets and roads during the hours of darkness. 
For though the proportion of night to day traffic 
throughout the year does not exceed 33 per cent., 
it has largely increased during the past seven years, 
and this increase naturally brings with it a higher 
accident risk. That this risk can be reduced by 


that have been collected. In this connection the 
President makes the useful suggestion that the site 
of all accidents occurring during the hours of 
darkness should be inspected by an expert and his 
views on the visibility forwarded to the police. 

That the part that could be played by better 
iighting in reducing accidents during the hours of 
darkness is realised in official circles is shown by the 
Minister of Transport appointing a Departmental 
Committee two years ago to consider this question. 
This Committee has already issued an Interim Report 
in which insistence was laid on the need for greater 
uniformity in the lighting of main traffic routes and 
for changes in the present system of administration 
m the score of greater efficiency. As Alderman E. 
Wilford pointed out at the Conference, if these 
suggestions are carried out it will mean that for the 
first time street lighting will be regarded as a neces- 
sary public service. Lighting will become compulsory 
rather than permissive and that patchiness, which 
may be worse than no lighting at all, will give place 
to uniformity not only in urban areas but throughout 
the whole of our main traffic routes. The main 
obstacle to this much-to-be-desired development is 
money, and it is here that Alderman Wilford and 
others of our progressive local governors, who hold 
opinions analagous to his own, can play a useful 
educational part. For, technically speaking, as the 
other papers presented show, everything can be 
provided that is needed. 

In this connection, however, a word of warning is 
needed, perhaps to the public, and certainly to 
members of the Association. The two great prota- 
vonists of improved street lighting are the electricity 
ynd gas undertakings ; and too often in the past 
the decision to use one or other of these agents has 
depended on factors which are neither technical 
nor purely financial. The result has been that the 
system that has been adopted is not that best 
suited for the purpose, and its administration has 
been subordinated to the claims of one or other of 
From the point of view of securing 
the better lighting that is required, there is, there- 
Alderman Wilford’s 
contention that the Lighting Department under a 
competent engineer should be separate both from the 
electricity and gas departments. Street lighting is 
now too important for it to be treated in a casual 
fashion, quite apart from the fact that specialisation 
will mean greater efficiency and economy. 

The position of the Association is, however, not 
without its difficulties. Its membership includes 
not only public lighting engineers possessed of the 


these agents. 


fore, much to be said for 


necessary judicial aloofness, but those who, though 
desirous enough of improving present conditions, are 
equally if not more desirous of bringing about that 
improvement in their own particular way. For 
instance, Mr. W. J. Jones in his paper on “ Electric 
Street Lighting Progress *’ does rather more than 
hint that an improved standard of street lighting 
in only be obtained by electrical means and empha 
ises this by pointing out that with the completion 
£ the grid electricity will soon be universally 
available. Electric street lighting, in his view, is 
therefore a certainty within a reasonable period 


(ganda of this kind. 
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Now without discussing whether or not this true, 


it may be argued that the solution of the very 
difficult problems with which the street lighting 
engineer has to deal before such a mixed body as 
the Association will not be made easier by propa- 
In saying this we do not wish 
to detract from the value of the work that the other 
association with which Mr. Jones is connected 
has done, nor to deny the fact that both in the 
village and in the large town electricity is in a 
stronger position than gas. This is perhaps best 
indicated by giving a few figures. The efficiency 
of the incandescent electric lamp has increased 
from 250 candle-hours per kilowatt-hour in 1905 to 
5,000 candle-hours per kilowatt-hour at the present 
time, and even higher efficiency should be obtain- 
able from the super high-pressure mercury lamp. 
In the field of the discharge lamp the progress within 
the last few years has been astounding, and indeed 
in it research has provided the electrical industry 
with a weapon of which it has not been slow to 
take advantage. Since 1933, in fact, no fewer 
than 15,000 of these lamps have been installed 


improving the street lighting is clear from statistics | °" the roads of Great Britain by 180 public lighting 


authorities and there is a greater mileage lighted by 
this means in Great Britain than in any other 
country in the rest of the world. These lamps 
give from 25 lumens to 64 lumens per watt, their 
average life is longer than that of the incandescent 
lamp and they are less affected by voltage fluctua- 
tions. At present the “colour bar” is some dis- 
advantage, but this isin process of correction and 
further developments are expected. 

Against this rapid progress Messrs. W. J. G. 
Davey and A. R. MeGibbon, who read a paper on 
‘* Modern Gas Street Installations,”’ have little note- 
worthy to set. The gas industry has, as yet, no 
reply to the discharge lamp, and its work is rather 
to consolidate the ground it has already gained. 
The authors show that this problem is being tackled 
in a satisfactory way, especially by the design of 
suitable lanterns, both for ordinary mantles and those 
of the Supervia type. These lanterns can _ be 
erected with or without directional fittings or 
pecial fittings, such as the London and Maxill 
lamps, may be used. Perhaps, however. the most 
useful feature of Messrs. Davey and McGibbon’s 
paper is their recognition of the fact that street 
lighting should be considered from the point of 
view of the installation as a whole rather than 
from that of the parts that make it up. The end 
in view, in the words of the Departmental Com- 
mittee’s report, should be to provide a standard of 
lighting such that drivers can proceed along traftic 
rqutes with safety at a speed of 30 m.p.h. without 
headlights. This predicates a mean test point 
illumination of at least 0-05 foot-candles with a 
mounting height of 25 ft. and a spacing-height ratio 
of six. The positioning of the lamps should be 
studied with a view to securing the best visibility 
rather than uniform spacing, but the distance 
between them should not exceed 150 ft. 

In this connection, Messrs. F. C. Smith, K. F. 
Sawyer and D. G. Winslow make a useful contribu- 
tion on the subject of “ Kerbline Visibility.” While 


| they point out a standard such as that just suggested 


provides sufficient visibility in the traffic lane, 
experience shows that more attention is required to 
visibility along the kerb, so that the driver can set 
it clearly for a distance of some 200 ft. ahead. 
From the point of view of the pedestrian, it is desir- 
able that there should be some contrast between the 
brightness of the footpath and the roadway, though 
this contrast need not be very great. These two 
requirements are not incompatible, and can be met 
by ensuring that the horizontal face of the kerb is 
as bright as possible and the brightness of the 
vertical face is reduced to a minimum. These con- 
ditions seem to be best met by the use of kerb 
mounting, though the spacing of the lamps also 
has an effect upon the contrast. Where large units, 
spaced at considerable distances apart, are used, It 
becomes almost impossible to avoid a high brightness 
of the vertical face opposite the lamp, unless the 
road width is considerable. Between this point and 
the point under the next lamp, the vertical face 
gradually becomes darker, until the point is reached 
where both faces are equally bright and the kerb line 


| is poorly defined. The length of this badly -defined 
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patch increases as the spacing between the lamps 
is increased, until it may occupy a considerable 
length of the span. On the other hand, where 
the same illumination level is produced by smaller 
units at shorter spacings, the defect is considerably 
reduced or is entirely absent. It would, therefore 
appear desirable to ensure adequate kerbline visi- 
bility by specifying a desirable brightness contrast 
between the faces and to promote it by restricting 
the lamp positions to kerb mounting as far as 
possible. This will, of course, alter the brightness 
distribution on the road surface and may result in 
the formation of a dark lane near the centre. It is 
felt, however, that this disadvantage would be more 
than compensated for by the increase in kerb 
visibility and the absence of the dark lane between 
the kerb and the traffic lane, which is so often 
associated with overhung and centrally-suspended 
units. 








ROAD TRAFFIC CENSUS, 1935. 

THE general impression that motor traffic con- 
tinues to increase rapidly is confirmed by the 
results of a census, which was taken on the Class I 
roads of Great Britain in August of last year. As 
there is no reason to believe that a falling off has 
occurred in the intervening period, it is obvious 
that these figures must form an important factor 
in determining the road policy of the immediate 
future. For that reason, it is regrettable that they 
were not published sooner, nor is the delay easily 
explained. 

The report* which, with the results of the census, 
was issued last week by H.M. Stationery Office, 
points out that the mileage of Class I roads in 
1935 was 26,779, a figure which does not differ 
materially from those of 1931 and 1928, when 
censuses were also taken. The number of observa- 
tion points was 5,566, compared with 5,112 in 1931 
and 4,837 in 1928, so that a more accurate cross- 
section of the problem should have been obtainable. 
Generally speaking, the traffic was recorded during 
the week beginning August 12, 1935, the recording 
period being from 6 a.m. until 10 p.m., though at 
559 points the census was continuous throughout 
the twenty-four hours. About 100,000,000 vehicles 
or persons were counted, in accordance with princi- 
ples which are by now familiar, the only difference 
from 1931 being that some alterations were made 
in the empirical weights assigned to certain classes 
of vehicles, and that the scope of the enumeration 
at certain points was extended to include pedes- 
trians. For instance, the assumed average weight 
assigned to motor cars was reduced from 1-4 tons 
to 1-25 tons, and that for six-wheel tractor and 
trailer combinations from 13 tons to 10 tons.: On 
the other hand, the weight assigned to four-wheeled 
double-deck motor omnibuses was increased from 
7 tons to 8 tons. These alterations were made 
in consequence of the changes that have taken 
place in the general character of the vehicles in use. 

The number of motor vehicles licensed during the 
quarter ending September 30, 1935, was 2,581,027, 
compared with 2,213,722 at the end of the corres- 
ponding period in 1931, an increase of 16-59 per 
cent. The percentage increase in the number of 
vehicles passing the 4,830 comparable census points 
was, however, much higher. The number of 
passenger vehicles increased from 5,354,190 to 
7,152,818, an increase of 33-59 per cent., though it 
is interesting to note that the tonnage did not rise 
by more than 22 per cent., an indication of the 
prevalence of the small car. The corresponding 
figures for goods vehicles were 1,163,915 and 
1,684,323, an increase of no less than 44-71 per cent. 


At the same time, the tonnage increased by 46-02 | 
It therefore appears evident that in spite | 


per cent, 
of the recovery of some traftic by the railways, road 
transport has benefited by improved times. It is 
also clear that so-called restrictive legislation is not 
having a deleterious effect on development. Better 
trade must clearly have been an important factor. 
Some of this increase is also to be ascribed to the 
decrease in horse-drawn vehicles. These fell from 
117,813 in 1931 to 86,212, a decrease of 26-82 per 
cent., the deerease in tonnage being 30-4 per cent, 





toad Traffic Census, 1935. London: H.M. Stationery 
Office. [Price. 28. net.] 
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Perhaps the most significant feature which 
emerges from the census is the increase in the use 
of pedal cycles, though this was not altogether 
unexpected in some quarters. Actually the numbers 
rose from 1,594,867 in 1931, to 3,109,723 in 1935, 
an increase in four years of no less than 95 per cent. | 
In the northern area the increase was 119-3 per 
cent., in Wales and Monmouth 114-54 per cent., and 
in London just over 100 per cent. At one point in 
Preston the increase was 301-28 per cent., while 
only in Clackmannan and Sutherland were there 
decreases. There are probably many reasons for 
this development. Once again better trade has no 
doubt played a part. Improvements in design have 
made dismounting and mounting easier and give a 
greater sense of security in traffic, even though, as 
we pointed out last week, cycling falls to be classed 
among the more dangerous occupations. The 
establishment of housing estates has undoubtedly 
been another factor in bringing about the increase, 
as has the better quality of the road surfaces. As 
there seems no doubt that, in the year that has 
elapsed since this census was taken, there has been 
a still further increase, the Minister of Transport 
and the road authorities are faced with yet another 
problem, which has more than one facet. It seems 
obvious that at such points as Magdalen Bridge, 
Oxford, where on a day out of term 18,429 cyclists 
passed in 16 hours, i.e., a rate of nearly 20 per minute, 
the various questions that arise are not going to be 
settled by the provision of more or less exiguous 
tracks alongside the ordinary roadway. 

Regarded as a whole, the census provides a 
good deal of valuable material for the use of our 
road makers and repairers. In _ particular, it 
demands close study from the Ministry of Transport 
at a time when they are about to become responsible 
for the maintenance and construction of all main 
roads outside the county boroughs. It shows that in 
spite of all that has been done, our highways are 
becoming progressively less adequate to carry the 
traffic and that what is required is a national policy 
which shall be based not only on the experience, | 


gained from past mistakes, but on an atti 
| 





anticipation of the future. 








NOTES. 


AUTOMOBILE RESEARCH. 


THE work of the Research and Standardisation | 
Committee of The Institution of Automobile | 
Engineers has been referred to from time to time in | 
our columns, and it may be recalled that a new | 
laboratory was opened on the Great West-road in | 
March last. A description of the laboratory was | 
given in ENGINEERING, vol. cxli, page 357 (1936). | 
In the fifth annual report of the Committee, which 
has just been issued, brief particulars are given of 
the researches now in progress in the laboratory, 
and also of extra-mural researches being carried out 
by the National Physical Laboratory and other | 
bodies. In general, the work now being conducted | 
in the laboratory constitutes a continuation of 
earlier researches. The research on cylinder wear | 
for example, described at some length in ENGINEER- | 
ING, vol. exxxviii, pages 103 and 182 (1934) is being 
extended by a study of the effect of contamination 
and previous mileage of the lubricant and other 
factors not previously considered. Other researches 
which are being continued are those relating to 
valve-seat wear, brake squeak, and big-end bearings. 
As regards new work which has been initiated in the 
year under review, a study of the various factors 
affecting gear durability has been undertaken, and 





work has also been begun in connection with the 
study of some of the factors affecting ease of starting 
in cold weather. For the former research, a machine 
has been presented to the Institution by the Delft 
laboratory of the Royal Dutch Shell group, and 
arrangements have been made for the supply of a 
wide range of gear steels on which comparative 
tests can be made. As regards the cold starting of 
petrol engines, work on a single-cylinder unit has 
been carried out in a refrigerator, and measurements 
made of the influence of such factors as piston 
clearance. The extra-mural researches include a 
continuation of the experiments conducted in the 
laboratories of Messrs. Ricardo and Company, 








Limited, on lubricating-oil consumption, work at the 
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National Physical Laboratory on the fatigue of 
cast crankshaft materials, and investigations on 
road impact carried out at the Road Research 
Station. Some account of the latter investigations 
was given in ENGINEERING, vol. cxli, page 434 
1936). 


CoKkE-OvEN PLANT AND MEMORIAL COTTAGES AT 
WORKINGTON, 


The inauguration of the coke-oven and by-product 
plant built at the Workington Iron and Steel 
Works of Messrs. The United Steel Companies, 
Limited, by Messrs. The Woodall-Duckham Vertical 
Retort and Oven Construction Company (1920), 
Limited, London, and described and illustrated on 
page 246 ante, took place on September 3. On the 
same day eight cottages, built at Moss Bay, Working- 
ton, to commemorate the Silver Jubilee year of His 
late Majesty, King George V, and intended for 
retired employees, were officially opened. Speaking 
at the luncheon which followed, Sir Walter Benton 
Jones, Bart., chairman of Messrs. The United Steel 
Companies, referred to the many-sided activities 
of that company in Cumberland, but added that, in 
spite of greatly increased production, there was still 
unemployment at Workington. He therefore asked 
the people of the town to endeavour to get other 
industries established in the district. Sites on which 
factories could be erected were available at Working- 
ton Dock, which had been inaugurated by H.M. The 
King, when Prince of Wales, in 1926, and was the 
largest dock on the west coast between Barrow 
and the Clyde. Another speaker, Captain R. S. 
Hilton, managing director of Messrs. The United 
Steel Companies, referred to difficulties which had 
been encountered in connection with the foundations 
of the new coke-oven plant owing to the fact that 
this had been erected on what must have been the 
delta of the River Derwent. In places it had been 
necessary to go down to a depth of 70 ft. in order 
to find solid ground. Captain Hilton also announced 
that the aggregate service, with the Company, of 
seven of the men who were to be tenants of the 
Silver Jubilee Memorial Cottages was nearly 350 
years. Mr. F. B. Richards, chairman of Messrs, 


| The Woodall—Duckham Company, in a final speech, 


stated that his only regret was to see the flame 
issuing from the gas bleeder of the coke-oven plant, 
and he hoped that means would speedily be found 
to utilise this surplus gas. It may be of interest 
to note, in conclusion, that the new coke-oven and 
by-product plant took eighteen months to build. 
Construction was commenced in January, 1935, and 


the first charge was pushed on July 14, 1936. 


Tue Cost or SEwaGe Disposat. 


Instead of publishing the summary of the returns 
regarding the cost of sewage disposal, in the annual 
report of the Ministry of Health, these have been 
issued for the first time recently in a separate 
document. The returns for 1934-35 cover 97 
authorities, among which are 6 united sewage 
districts, 45 county boroughs, 21 boroughs, 20 urban 
districts and 5 rural districts. The net unit costs 
per head of population served and per million 
gallons vary very widely and the report points out 
that a number of possible causes may contribute to 
this. Among these will naturally be the age and 
efficiency of the works and the system in use ; 
other causes may be the entry of sub-soil water and 
the difficulty of keeping really accurate records. 
Among the noticeable figures it may be remarked 
that for West Bromwich the total cost per head of 
population served worked out at 4-4d., a figure 
identical with Merthyr Tydfil. Together with 
Northampton (8-7d.) and Preston (9-5d.) these are 
the only county boroughs in the return with costs 
below 10d. per head. On the other hand, Bradford 
and Dewsbury show unit costs of 139-3d. in the 
case of the former, and 194-9d, and 237-4d. for two 
works of the latter, though it should in fairness be 
stated that for two other works at Dewsbury, the 
costs work out at 28d. and 38-9d.; presumably 
the high figures in these cases are due to the propor- 
tion of trade wastes. Even manufacturing towns 
vary greatly. For Darlington the figure is 14-9d, 
per head; others run up to over 60d. and 70d., 
while at Oxford the cost is 33-:3d. and Worcester, 
583d. Among the non-county boroughs there is 
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similar disparity. Typical low figures are, Cambridge 
(17-1d.) and Watford (16-2d.), while at the other| be applicable to a general water survey. More 
end of the range are Bishop’s Castle (76-3d.) and particularly it has been Captain McClean’s aim to 
Winchester (83-0d.). The joint boards are/obtain records of water levels so comprehensive 
represented by the Upper Stour Valley Main| and so accurate as to enable full information as to 
Sewage Board, the figure for which is 6-3d. per head, | flow and storage to be deduced. Actually, records 
while for the Wandle Valley the figure is 76-9d. per| of this kind have been published for the Rivers 
head. Other figures in this group range between | Garry, Moriston, and Aberdeenshire Dee, and others 
30d, and just on 40d. per head. In connection with | for the first two of these rivers and for the Ness 
the figure for the Wandle Board it may be noted | are expected to be ready shortly. Further details 
that at Kingston-upon-Thames, the costs are|of this useful work are given in a pamphlet on 
53-3d., and at Wimbledon 58-3d, Generally speak- |“ River Flow Records,” which is published at Captain 
ing, the costs per million gallons do not show such} McClean’s office, Parliament Mansions, Victoria- 
wide divergence and a large number of instances of | street, S.W.1, at the price of 6d. 
less than 10d. occur. Merthyr Tydfil again seems to | 
lead, with 1-8d., while the upper limit is set by | 
Kingsclere and Whitchurch with 49-1d. | The first session of the British Foundry School, 
Birmingham, which originated from proposals put 
A Raw Mareriat Survey. | forward to the Board of Education in 1933, when 
|Sir Harold Hartley, C.B.E., F.R.S., was President 
of the British Cast Iron Research Association, 
terminated on July 31, 1936. As already stated in 
our columns, the School, which is housed in the 
Central Technical College, Birmingham, is intended 
for the training in foundry science of comparatively 
mature students who have already entered the 
founding industry and have shown by their energy 
and ability that they are marked out for further 
the use of large quantities of alcohol, acetone, acetic progress. The cost of working of the School is met 
acid and butyl alcohol as well as other solvents, | P@™tly by subscriptions from the industry and from 
and their related chemical compounds. All these technical institutions, and partly from & generous 
compounds are made in the area : Alcohol and acetic grant provided by the Board of Education, which, 
acid by the Hull Distillery Company, Limited ; however, is governed by the industrial subscriptions. 
dissolved acetylene by the British Oxygen Company, he first annual report of the School, which has just 
Limited; petroleum and coal-tar distillates by been published, shows that 13 students, having an 
Messrs. Major and Company, Limited and Mesera. average age of 25, were enrolled for the first session, 
EK. Hardman, Son and Company, Limited; and |“ hich opened on October 15, 1935, and It 1s grati- 
ammonia by the British Gas Light Company, fying to find that they all succeeded m obtaining 
Limited. The raw materials required in the manu- the Diploma of the School. The course, which is 
facture of artificial silks, plastics based on cellulose |<! OM® year's duration, a an arduous one, and hen 
compounds, paints and enamels, photographic and quires the students full attention. It covers a period 
other films, synthetic resins and pharmaceutical | of about 40 weeks, of upwards of 39 hours per week, 
and medicinal products are therefore easily available. Students are also required to do a considerable 
The survey deals with these materials in great detail |®™ount of work in their own time. Lectures and 
and provides much useful information in a form in| !#boratory work is provided for m metallurgy, 
which it can be easily applied by those interested. founding, physics, chemistry and engineering, and 
Though strictly speaking the subject is not of an|® special feature of the course is the conduct, by 
engineering nature. and the ground covered is the students, of a series of practical studies falling 
deliberately limited. there seems no reason why | into two categories, namely, moulding and casting 
the scope should not be extended, so that other | Studies, and foundry projects. These studies are 
industries, including that in which we are most | ¢@ttied on throughout the year, and two-thirds of 
interested, might be brought in. This. of course, | the time devoted to the diploma examination is 
applies not only to Hull, but to other cities on the | expended in dealing with two tasks of this character. 
look out for new industries: for, as the return to | Numerous visits are also paid to foundries in various 
which we called attention last week shows. factory | P@tts of the country. The new session opens on 
owners in selecting sites are influenced by other | September 22, and forms of application for admis- 
matters than mere “ amenities.’ Yet such “ ameni-| 80m may be obtained from the secretary of the 
ties’ appear to bulk rather largely among the | School. The governing body deserve hearty con- 


| 
activities of Development Committees. 


British FounpRY. SCHOOL. 


Six years ago Mr, A. R. Tankard, the city analyst 
of Hull, compiled a list of imports and raw materials 
which would assist the Development Committee 
of the city in the work of attracting new industries 
to the neighbourhood. This survey has now been 
extended on lines suggested by Professor F. G. 
Tryhorn, to show how advantageously Hull and its 
immediate neighbourhhod are placed for the manu- 
facture of many articles whose production requires 





| gratulation on the very real progress made by the 
| School during the first year of its existence, and we 
associate ourselves with them in the hope that the 
ENGINEERING of July 3 last contained a note work accomplished will justify the continuance and, 


(page 16 ante) on the report of a Committee which | nace the extension of the industrial 
had been appointed jointly by the Minister of Health | — 

and the Secretary of State for Scotland to advise on | 
the measures which should be taken for conducting | 
an inland water survey of Great Britain. The body, | 
in pursuance of its terms of reference, endeavoured | 
to ascertain where flow measurements were already | 
being made, and with this object in view, addressed 
a questionnaire to all local authorities, water under- Propellers and Paddle Wheels.—Certain aspects of 
takings, catchment boards, fishery boards, electri-| the experiments on manceuvring, notably the 
city undertakings, navigation authorities and | improvement observed in propulsive efficiency to be 
others known to be using water for industrial} achieved by fitting a fin in front of the rudder, 
purposes, Either, however, it did not cast its| have a direct and important bearing on the general 
net wide enough or the meshes were too large,| study of propeller design and characteristics which 
with the result that no mention has been made | forms one of the major subjects for research in the 
of the very useful work in this field being done in| Froude Laboratory. Since its installation some 
Scotland by Captain W. N. McClean, and which has| three years ago, the propeller tunnel has been 
been brought forward at several meetings of the | available for this class of work, and experiments 
British Association. Captain McClean has been/ made, by its use, on stationary screws rotating in a 
conducting surveys of certain Scottish rivers for! moving stream of water, have revealed that model 
the last seven years and has from time to time | screws 8 in. in diameter exhibit materially different 
produced data of just the kind that the Committee |thrust and torque characteristics according to 
has in view. His researches, which, it may be| whether the speed of the water stream in the 
noted, have been conducted without external tunnel is high (6 ft. to 8 ft. per second) or low, in 
financial assistance, have as their object the per-| the region of 4 ft. per second. New and stronger 
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information regarding the water of a river system | screw under test has accordingly been installed ; 
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to be obtained. It is hoped that the results will| but since the limiting capacity of convenient 


apparatus is reached at the highest attainable 
water speeds, a study of the scale-effect noted above 
has been undertaken with a view to determining 
the minimum speed and screw diameter at which 
satisfactory results can be obtained without the 
capacity of the present gear being exceeded. In 
other respects the propeller tunnel is most satis- 
factory. Recently, for example, the water speed 
was explored by Pitot-tube measurements over a 
section of the tunnel about 18 in. in front of the 
working position of the test propeller. It was 
found that the flow over the central portion of this 
section, at water speeds ranging from 5 ft. per 
second to 10 ft. per second, was uniform within 
+1 per cent. 

In the laboratory tanks propeller research is in 
active progress, involving open-water tests of 
screws alone, followed by tests of self-propelling 
ship models fitted with single and twin screws. 
Recent work on these lines has covered a series of 
13 propellers, all of the same outline and type of 
blade section, but ranging over four diameters and 
four pitch ratios. This investigation of open-water 
characteristics is a necessary preliminary to two 
researches of considerable magnitude, concerned 
respectively with single and twin screws, which are 
now being pursued. 

As regards single-screw vessels, extensive work 
has been carried out in past years to determine 
methodically the effects of blade outline, shape of 
blade section, rake and skew on the performance of 
a 24-ft. model hull. Hitherto the pitch ratio of 
the screws so tested has been maintained at approxi- 
mately unity. A new series of tests, on the same 
self-propelled model hull, has now been started to 
examine the effects of variation in pitch ratio. Two 
types of screw, having the same diameters, are 
under examination. One has an approximately 
elliptical blade outline with circular back sections, 
while the other has aerofoil sections with a skewed 
tongue outline. In the course of previous work 
these two types, embodied in screws of unity pitch 
ratio, have shown an appreciable difference in 
efficiency under the condition at which the model 
hull begins to be self-propelled. The screws now 
under test, therefore, range in pitch ratio from 
1-2 down to 0-6. Particular attention is being 
directed to ascertain whether the differences in 
efficiency, observed for screws of unity pitch ratio, 
occur for other pitch ratios, and hence to determine, 
|in general, how far conclusions regarding the effects 
of blade outline, shape, rake and skew, drawn from 
experiments at one pitch ratio, can be considered 
applicable at widely differing pitch ratios. 

One of the major differences between the design 
of single and twin, or multiple, screwed ships lies 
in the greater freedom of choice, available to the 
designer in the latter cases, as regards the fore-and- 
|aft, the lateral, and the vertical situation of the 
screws relative to the hull. A study of the effects 
of these variables is accordingly being conducted by 








support | tank tests on an internally propelled model, 21 ft. 


| long, representing a 600 ft. liner with raised counter, 
|having a prismatic coefficient of 0-68 and an 
| average speed of 21 knots. The tests are made at 
|two draughts, simulating the ship in the light and 
loaded conditions, and at two speeds corresponding 
to the upper and lower practical limits for a vessel 
of this type. The first portion of the experimental 
work, concerned with the lateral position of the 
propeller centre lines, has been carried out by 
varying the diameter of the screws to suit the 
variations in lateral distance from the hull. These 
results have now been completed and the remainder 
of the work is in progress. 

One other research on twin-screw propulsion, 
which has recently been made upon the effects of 
rate of propeller revolution, has led to an interesting 
conclusion. It appears that, for any given propeller 
diameter of a twin-screw ship there is a certain 
speed of revolution at which maximum propulsive 
efficiency is obtained. At higher revolutions the 
efficiency decreases. In the case of a 400-ft. twin- 





screw ship, steaming at 15 knots, and yielding 
maximum propulsive efficiency at 100 r.p.m., the 


|efficiency would be about 12 per cent. lower at 
fection of a procedure which shall enable complete | apparatus for measuring the torque of the model | 180 r.p.m., and 20 per cent. lower at 260 r.p.m. 





In addition to these directly applicable researches. 
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the laboratory is concerned with the fundamental 
hydrodynamics of propeller action. Progress in 
applying modern propeller theory to the performance 
of marine screws is, unfortunately, hampered at 
present by a scarcity of data as to the lift, drag, 
centre of pressure and other characteristic variables 
in relation to angle of incidence, for blade sections 
in common use, and more particularly for blades 
having camber ratios near the upper and lower 
practical limits. Apparatus for testing such sections 
is therefore being constructed to accommodate 
blades as large in plan dimensions as 3 ft. by about 
6 in. They will be tested in the new tank, where 
speeds up to 30 ft. per second can be achieved on 
the towing carriage. 

The causes and prevention of vibration in ships 
are associated with propulsive mechanism and are 
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new wind tunnels are accordingly being designed 
to enable more particular consideration to be given 
to these factors than is possible with the equipment 
at present available, and the opportunities for 
conducting fundamental research will be corres- 
pondingly enlarged. 

One of the new tunnels is primarily intended for 
testing and developing novel designs of aircraft, 
and is to accommodate relatively large-scale models 
of such a size as can be fitted with self-propelling 
gear driving a number of screws, The working 
section of this tunnel will therefore be of rectangular 
form, about 13 ft. wide by 9 ft. high, with the corners 
cut off or rounded. The tunnel will be of the return- 
flow type, but having an enclosed jet at atmospheric 
pressure in the working section, where a maximum 
air speed of 280 ft. per second will be attained. A 





being studied along those lines by the laboratory 
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staff in a research which has recently been started | 
on the general problem. Attention has so far been | 
confined to determining how closely the critical 
frequencies of a ship’s hull, under varied conditions | 
of loading, can be calculated. For this purpose a | 
recording vibrograph, modified to record vibratory | 
movement, engine revolutions and time intervals, | 
on one chart, has been employed during the past 
year on three passenger ships. The critical fre- 
quencies, 80 measured, are at present being compared 
with those computed for the conditions under which 
the records were taken. 

A matter of interest, which may be briefly 
mentioned in conclusion, is the increasing number 
of inquiries for experimental data on paddle wheels 
which are nowadays being made by certain ship- 
building firms and naval architects. The available 
information is meagre and not always suited to 
present-day design proposals. To meet this demand 
a research is to be undertaken to determine the 
nature and influence of the factors which control 
the efficiency of paddle wheels. Apparatus for the 
necessary experiments has been designed and will 
shortly be ready for use. The problem is an attrac- 
tive one, merely from the features in which it 
differs from the normal work of the Froude Labora- 
tory, and the progress of its investigation will 
undoubtedly be followed by many more than those 
to whom the results will prove commercially 
valuable. 


AERODYNAMICS DEPARTMENT. 


Apparatus and Equipment. Wind Tunnels and 
Balances.—The aerodynamical work at the National 
Physical Laboratory, which is carried out under the 
supervision of the Aeronautical Research Committee 
on behalf of the Air Ministry, is directly affected 
by the recent rapid expansion of aeronautical 
activity throughout the country. The demand for 
aerodynamic investigations and development tests 
on new designs of aircraft has increased to such an 
extent of late, with every prospect of being main- 
tained at an even higher level for some time in the 
future, that two additional wind tunnels are to be 
provided, All the existing equipment is in use up 
to its utmost capacity, and attention is being given, 
in the design of balances and kindred apparatus, 
to obtaining accurate data by as simple and rapid 
means as possible. During the past year or two 
€xperimental research on the small scale has 
brought into prominence a number of effects 


novel feature is a straight “settling chamber ” 
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has been a small tunnel, of 1-ft. square working 
section, amounting to little more than a model 
tunnel, with which experiments have been made to 
determine the basic features underlying the design 
of non-turbulent apparatus. From such prelimi- 
nary research certain definite conclusions were 
drawn, notably that regarding the value of a large 
contraction of the air stream in reducing the lateral 
excursions of the moving particles constituting 
turbulence ; but beyond that stage the small 
size of the 1-ft. tunnel set a limit to further progress, 
especially in connection with model testing. The 
proposed new non-turbulent tunnel will accordingly 
be 7 ft. in diameter and have a contraction ratio of 
8:1 in the convergence upstream of the working 
section. A maximum speed of 100 ft. per second 
is aimed at, and as the outcome of all the precautions 





to be adopted, it is expected that the turbulent 
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about 40 ft. long upstream of the convergent portion 
adjoining the working section. As is the usual 
practice in enclosed circuits, the air will be guided 
round the corners of the tunnel by vanes of aerofoil 
section arranged in cascade. At the corner pre- 
ceding the working section an unusually close spacing 
is being given to the guide vanes, and this feature, 
in combination with the settling chamber and a 
big contraction of the jet, is expected to yield an 
air stream in which turbulence is reduced to a far 
greater extent than is obtained in any of the existing 
permanent tunnels. The projected speed of nearly 
200 m.p.h., which will permit Reynolds numbers 
approaching 3 million to be achieved on complete 
models of aeroplanes, has been found after examina- 
tion to represent the highest value which can be 
economically attained in a wind tunnel where models 
of the order of one-tenth to one-sixth full size are 
tested in an air stream at atmospheric pressure, 
i.e., Without recourse to the principle of compressed 
air utilised in the variable-density tunnel. The 
enclosure of the working section, while convenient 
in many respects, presents some difficulty in the 
arranging and support of models, and for this reason 
the walls in this region are to be of light construction 
so as to be readily cut to suit the suspension adopted, 
replaced and, if desired, removed altogether. 
In view of the many novel features which it is 
proposed to incorporate, the construction and 
operation of this tunnel will be noteworthy achieve- 
ments to be studied with close interest. 

The second of the new wind tunnels has been 
designed pre-eminently for the systematic investi- 
gation of the nature and effects of turbulent flow 
which, as research is demonstrating with increasing 
clarity, is an essential step towards further advances 
in aerodynamic theory. To this end the first 
requisite is obviously an air stream initially as 
free from turbulence as possible into which various 
degrees of turbulence can be introduced under 
controlled conditions by artificial means. Secon- 
dary requirements are a working section of adequate 
area to accommodate detailed models of complete 
aircraft, and of sufficient length to permit the study 
of problems involving the dissipation of vortices 
and the decay of turbulent flow. Hitherto the 





associated, respectively, with high air speeds and 
With atmospheric turbulence. The two proposed 





only apparatus available for work of this character 
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velocity components will be reduced to the order 
of one thousandth of the tunnel speed, the resulting 
air current behaving for all practical purposes as 
though it were perfectly free from turbulence. 
This objective realised, provision is being made for 
the introduction and control of artificial turbulence 
by means of screens or grids placed in various 
positions along the tunnel circuit. So susceptible 
to disturbance is a non-turbulent air stream, and 
so delicate the experiments to be conducted, that 
it is considered essential for the tunnel to be housed 
in a separate building so as to preclude the possi- 
bility of interference with the flow by mechanical 
vibrations transmitted from neighbouring plant. 
Apart from these projected items of major 
equipment, a number of smaller pieces of apparatus 
have recently been designed and put into service. 
One of these, a contrivance for supporting models 
in the compressed-air tunnel, is shown diagram- 
matically by Fig. 8.* It may be recalled that the 
working section of the compressed-air tunnel is 
an open jet of circular section around which is an 
octagonal framework situated in a dead-air space 
and screened from the moving air in either the jet 
or the return flow. ‘This oscillating balance frame, 
having restricted freedom of movement in all 
degrees, is carried by the aerodynamic balances 
and to it are connected the models under test. 
Relatively simple models, such as square-ended 
aerofoils, are satisfactorily connected to the frame 
by end spindles parallel to the span. For complex 
models, such as those of complete aircraft, suspension 
by means of thin exposed wires is the usual, and 
successful, procedure adopted in tunnels operating 
with air at atmospheric pressure. But when 
this method was used in the compressed-air tunnel 
serious disadvantages ensued on account of the 
large aerodynamic forces imposed by the density 
of the air at pressures up to 25 atmospheres. The 
suspension wires, for instance, had to be so thick 
that the correction for their drag amounted to 
two or three times the minimum drag of the model 
itself, though it may be remarked that despite 
this undesirably large correction, the results for 








* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 





illustrations from the Report accompanying this review. 
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lift and drag have proved to be extremely exact. 
Even so, however, it was impossible to ensure 
that the model was fixed relatively to the balance 


to obviate errors i 


frame with sufficient rigidity ’ 
the measurement of pitching moment. 

In the new form of suspension these difficulties 
have been overcome by substituting mu h stronger 
than wires, and shielding 
them from the action of the Fig. 
that the assembly consists essentially of two steel 
Vees in vertical planes parallel to the wind direction, 
member of each Vee being prolonged beyond 
the apex in the form of a short length of stream 
lined to the ends of the model is 
pin-jointed at suitable points along the span. The 
the oscillating 


and more rigid supports 


wind. 8 shows 


one 


section, whic h 


connected at the 
viven lateral rigidity by side 


Vees are top to 
balance frame 
stays sec ured to the frame near the apices of the 
Vees. A further support, pin-jointed to a central 
point on the 
serves for the measurement of pitching moment 
and allows the model to be adjusted in respect of 
Except for short lengths near 
the model 


and are 


model some distance downstream, 


angle of incidence. 
their ends, all the rods 
suspension are enclosed within a tubular framework, 
whose members are of streamline section so as to 
minimise turbulence imparted to the air-stream and 
interference with the model under test. This guard 
framework, rigidly connected to the “earth” of 
the tunnel structure, shields the supports from the 
wind, the space inside the tubes being enough to 
allow the certain freedom of movement 
without contact. The shielding extends to within 
+ in. of the model, experiments having demonstrated 
that at this distance the interference effect of the 
yuards is not marked. Systematic tests with the 
same models, conducted by the old and new methods 
of suspension, have shown that the drag correction 
is now no more than a smal! fraction of the minimum 
the model, and that improved 
is now obtainable in the measurement 


constituting 


rods a 


drag of greatly 
consistency 
of pitching moment. 

One other recent addition to the auxiliary appara- 


tus of the compressed air tunnel is a mercury gauge | 


for accurately measuring the pressure of the air 
in circulation, over the range from one to four atmos- 
pheres. In the course of experiments covering the 
Reynolds numbers it 


low air 


whole available range of 


becomes necessary to measure 
with much greater accuracy than can be achieved 
with the Bourdon gauge initially installed. A 
U-tube has therefore been fitted in addition, reading 
up to 14 ft. head of mercury, and provided with a 
stop cock to isolate the gauge when the air pressure 
exceeds 5-5 atmospheres, the Bourdon gauge being 
sufficiently accurate for pressures beyond this up 


pressures 


to the maximum of 25 atmospheres. 

The distant-reading electrical balances specially 
invented for use in the tunnel, 
where manual operation is impossible on account 
of the high air pressures, have proved so completely 


compressed -air 


successful in service and exhibited so many othe 
advantages as regards accuracy, ease of operation 


and general convenience, over the more normal type | 


of deadweight loading balance, that the same prin- 
ciple is now being adopted in balances under con- 
struction for the new atmosphe ric pressure tunnels 
the fact that in these cases the necessity 
for distant operation is no paramount. 
it may be worth recalling that the principle of 
electric operation consists in counterbalancing the 
aerodynamic forces transmitted to one side of the 
balance arm by the mutual attraction between 
coils, carrying electric current, fixed to the other 
side of the balance arm and to earth, respectively. 
Che current passing through the measured 
with an ammeter, serves after calibration to measure 
the force to be determined In the case of the two 
open-jet tunnels, installed in the Aerodynamics 
Department about two years ago, the return-flow 
passages are in the same vertical plane as the jet 
and the consequent restriction of head room above 
the jet provides an additional incentive to utilise 
distant reading electrical balances. 


despite 
lonyer 


ct ils, 


The principle has also, however, been considered 
worth while incorporating in a pair of small balances 
intended for general use, in addition to the per- 
manent balances provided for each wind tunnel. 
of these, measuring about 2 ft. long overall, 
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|is shown in Fig. 9, page 287. 
left is an adjustable counterpoise carried on a 

| threaded prolongation of the balance arm. 


The | the other contracting party will vary accordingly. 
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At the extreme | scheduled time, or he may be considerably in arrear, 


and the consequent detriment to the interests of 


left-hand end of the frame carries the arm on &/ The law, in order to do justice between the parties 


| fulcrum consisting of crossed steel strips. 


passes over a pulley between the counterpoise 
and the fulcrum and is held, and can be adjusted, 
by a windlass, the knurled head of which can be seen 
vertically above the fulcrum. The balance arm 
of light, lattice construction carries the central 
electrical coil, the two outer coils being mounted 
on the supporting frame. A clamp enables the 
balance arm to be fixed in its null position, and an 
| oil-filled dashpot with adjustable apertures in the 
| piston serves to damp rapid fluctuations of force. 
Finally, at the extreme right, is a magnetic stabiliser 
consisting of a small circular armature, like an 
inverted mushroom, fixed to the end of the balance 
arm, and moving with a small air gap between 
the poles of an electro-magnet. In the null position 
of the balance the armature is centrally disposed 
with respect to the poles, and any movement above 
or below this position gives rise to a magnetic 
restoring force, the magnitude of which may be 
varied to suit the type of measurement in progress 
by altering the current supply to the electro-magnet. 


(T'o be continued.) 











TIME THE ESSENCE OF THE 
CONTRACT. 


By W. SuMMERFIELD, Barrister-at-Law. 


contract * is of wide applicability. In engineering 
and building contracts it is extremely important in 
many cases; for example, when it becomes neces- 
sary to determine whether a penalty clause should 
be enforced and, if so, whether as a penalty in the 
|sum (or at the rate) specified in the contract, or 
whether merely as a maximum possible sum to be 
awarded by way of damages to cover loss actually 
sustained by the employer, as and when proved. 
| But there is another aspect of this legal maxim 
|which is of great importance in engineering and 
| building contracts, more especially as from this 
jangle this class of contracts differs from many 
| other types, for example, ordinary contracts for the 
sale of goods. 

The broad principles of contract law apply to all 
manner of contracts, but special principles fall to 
be applied in particular types of contracts. For 
instance, each profession, craft and trade has its 
|}own customs, many of which have become incor- 
| porated into the general body of English law, and 
are enforced by the Courts just as if they were 
rules of general law. Furthermore, within a 
particular profession or industry, contracts are 
| distinguishable by their nature and purposes, and 
| the distinctions observable in fact find their reflec- 
| tion in law. Thus, an engineering contract may 
relate to the supply of machinery, or to installation 
of machinery, or to both, or it may be entered into 
|to secure constructional work. The latter type, 
| again, may be indistinguishable in legal implication 
| from an ordinary building contract, or it may form 
|part of such a contract; the functions of the 
engineer may be those of a contractor, or of a sub- 
contractor, or those of a technical supervisor, 
analogous to the functions of an architect. Each 
of those functions, constituted by a contract with 
an employer or a purchaser, will fall to be governed 
by distinct and special rules of contract law, and 
| such rules will, by their application to the particular 
facts and circumstances of particular contracts, 
involve differing interpretations of the maxim 
“ time is the essence of the contract.” 

The primary meaning of this maxim, which is 
frequently quoted somewhat glibly and without any 
true conception of its real meaning and full implica- 
tions, is that the completion of a contract by a 
specified date may be all important as to date ; 
that is to say, that a contract may be completed 
with all due regard to specifications, plans and 
drawings and yet, by reason of delayed completion, 
prove valueless to the employer or purchaser. It is 
| obvious that “ delay’ is a comparative term, for 
a contractor may be only slightly behind his 








The wire | to the contract, must hold the scales fairly, and in 
(not shown) transmitting the aerodynamic load | those scales it must assess and weigh, with such 


scientific accuracy as a court may upon evidence, 
the amount of detriment actually incurred in the 
circumstances. Further, although an unsatisfied 
employer may allege that delay on the part of the 
contractor has rendered the work valueless to him, 
and on that ground may seek to avoid payment, the 
court may find that in spite of the fact that the 
employer has received less value than he was 
entitled to have under his contract, the result is not 
valueless, and some payment is due from him 
There are cases where delay may be compensated 
by payment of damages or an allowance off the 
contract price, and others where no such compensa- 
tion can make good the contractor’s default. The 
solution of the problem in each case must depend 
upon all its facts and circumstances, and it is 
determined by application of legal principles and 
not by any mathematical formula. The degree or 
extent of delay is a factor to be considered, certainly, 
but it is only one of many factors; delay of one 
day, or even of one hour, may in some cases prove 
fatal to the contractor’s right to recover any portion 


}at all of the sum provided for under the contract, 


| 
| 
| 
| 





' 





| whereas in other cases delay of weeks, or even of 


months, may justify diminution, but not extinction, 
of the contract price. 

In approaching the consideration of any engineer- 
ing dispute where the maxim under consideration 


Tue statement that “ Time is the essence of the | is invoked in support of the contentions of the one 


party or the other, we must first of all ask whether 
the contract which has given rise to the difference 
was designed to secure, in effect, delivery of goods 
or of works. In the former case the maxim is 
much more likely to be of direct applicability than 
in the latter. 

In Munro v. Butt (1858), Munro had contracted 
with Butt to complete certain works on two pre- 
mises belonging to the latter, at a specified price, 
the whole of the works to be completed on a specified 
date. When that date arrived, Munro had so far 
completed the works contracted for that Butt was 
able to to resume possession of his premises, and 
to that extent he had the advantage of Munro's 
efforts. Munro had not, however, completed the 
whole of the works, and Butt declined to pay him 
any portion at all of the specified price. Munro 
brought his action claiming the payment of the 
contract price or, alternatively, a reasonable sum 
to be fixed by measurement and assessment of value. 
He failed under both headings ; it might be thought 
(and, indeed, it was argued on behalf of Munro) 
that it was very hard upon the contractor if the 
law did not aid him to recover at least the value of 
the works which he had actually completed, and 
the Chief Justice (Lord Campbell) dealt with this 
apparently reasonable point of view in his judgment. 
“The argument of hardship,” he said, “in a 
particular case is always a dangerous one to listen 
to; but in truth there is neither hardship nor 
injustice in the rule with its qualification ; it holds 
men to their contracts; it admits, from circum- 
stances, the substitution of new contracts.’’ Further, 
he proceeded, if the decision were against the 
employer there might result even greater hard- 
ship ; nor was there real substance in the argument 
that Butt should pay something because he had 
resumed possession of his premises and was to 
some extent thereby placed in a position to enjoy 
the fruits of Munro’s part performance of his 
contract, for there is a vast difference between 
a contract for the supply of goods and a contract 
for works. If an employer requires an engineer tv 
supply him with machinery, and machinery is 
supplied according to specification, albeit after the 
specified date, the employer can use the machinery 
to the full, and loss, if any, resulting as a direct and 
natural consequence from delayed delivery can be 
compensated by a cash payment from the engineer 
or a cash deduction from the agreed price. But il 
an employer contracts for works to be completed 
and they are not completed by the due date, he has 
no alternative but to resume possession of his 
premises ; “ the contractor leaves an unfinished or 
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ill-constructed building on his land; he cannot, 
without expensive, it may be tedious, litigation, 
compel him to complete it according to the terms 
of his contract ; what has been done may show his 
inability to complete it properly ; the building may 
be imperfect, or inconvenient, or the repairs very 
unsound ; yet it may be essential to the owner to 
occupy the premises, if it be only to pull down and 
replace all that has been done before.” 

A contractor who agrees to supply machinery, or 


part of a machine, may take risks wholly dispro- | 


portionate to any possible profit which may accrue 
to him from the contract if he binds himself to 
delivery by a specified date, without qualification. 
It is most important, therefore, to limit by agree- 
ment the possible penalties which may be incurred 
through late delivery. The legal rules which have 
been devised to secure justice to all parties to such 
a contract are laid down in one of the best known 
of all leading cases in contract law, viz., Hadley v. 
Baxendale (1854), and may be thus stated :— 

(1) Where one party to a contract is in default, 
and that default is of such a nature that it is possible 
to make good, by a cash payment, the loss suffered 
by the other party to it because of the default, the 
damages must be assessed to cover all the loss which 
flows from the breach of the contract in the ordinary, 
natural course of events—but no other, or greater, 
loss > rs 

(2) If the circumstances are such that the parties 
must reasonably be supposed or presumed to have 
had a particular flow of loss in mind as being 
likely to ensue upon a breach, and to have contracted 
with that risk in contemplation, that flow of loss, 
however great, is the proper measure of damages. 

(3) Still more clearly will such be the proper 
measure if the parties expressly provided for it in 
their contract. 

Messrs. Hadley occupied the City Steam-Mills, 
Gloucester, where they carried on business as 
millers. They worked the mills with a steam-engine, 
the crankshaft of which broke. They therefore 
required a new crankshaft, and contracted with 
Messrs. Joyce at Greenwich for ‘a new shaft, and 
despatched the broken shaft to that firm, accord- 
ingly, so that the new shaft might be made to fit 
the unbroken parts of their engine. Meanwhile, 
of course, the engine was stopped. The defendants. 
Baxendale, were common carriers and 
idertook to deliver the broken shaft to Messrs. 
Joyce, for Messrs. Hadley, on the second day after 
they themselves received it from Messrs. Hadley ; 
but, in fact, it was not delivered until the seventh 
day after receipt by the defendants—so the claim in 
this action was put; alternatively, the plaintiffs 
pleaded that it was the duty of the defendants to 
deliver the shaft to the repairers within a ‘“ reason- 
able time,’ and that delivery on the seventh day 
constituted an unreasonable delay. The result was 
delay in the completion of the repairs, and the mill 
was, consequently, standing idle for several days ; 
ind they claimed 3001. damages to cover their loss 
of working during that period of avoidable delay. 
The defendants paid 25/. into court, saying that 
that was sufficient compensation. The jury assessed 
the damages at 50/. The real importance of the 
ase is that the court laid down in the course of it 
the principles above enunciated, and those principles 
would have applied—even more clearly—if the 
ause of the delay in the receipt by the employers 
ff their new shaft had been on the part of the 
engineers themselves, and not of the carriers. 
A small spare part of one machine, while missing, 
may easily hold up many other machines as well, 
aad no repairer or supplier would undertake a 
contract to repair or supply if the law automatically 
saddled him with the burden of the loss of profits 
resulting, indirectly as well as directly, from delay. 
In other words, damages claimed will not be allowed 
by the court if they are “too remote.’ The loss 
suffered must be shown to be directly linked with 
the cause of the delay. This principle may be 
demonstrated from another type of contract to 
which it also applies, for ‘‘ remoteness of damage ” 
sa rule obtaining in numerous varieties of contract. 
Suppose E, a London engineer, has been invited 
‘© meet a board of directors in Birmingham to 
discuss the possibility of their fixing up a contract 


Messrs. 
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specified hour; E books a hired car to take him 
to the railway station ; the chauffeur arrives late, 
and E misses his train, and is unable to meet the 
board, with the result that the contract goes to a 
rival firm. If E sought to claim damages from the 
owners of the car for their default and assessed his 
damages at the loss of the profit which he had 
anticipated making out of the contract which he 
had hoped to arrange that day in Birmingham, it 
would be held that he was claiming damages that 
were “too remote.’ But if E had warned the 
| owners of the car that if they sent it late and he 
| missed his train in consequence he would expect 
| them to compensate him in the sum of such profit 
|as he would have made, and the owners still accepted 
; the contract to convey him to the station, they 
| might well be bound so to compensate him. Hence, 
most forms of contract nowadays contain terms 
and conditions limiting the liabilities of contractors 
in respect of delays, whether in the course of manu- 
facture or of transport. 

Those terms and conditions bind the other 
contracting party, whether he has read them or not, 
providing that he has had reasonable opportunity of 
reading them, as has been laid down in Henderson v. 
Stevenson (1875); Parker v. South Hastern Railway 
Company (1877) ; and Flood v. Anchor Line (1918). 

Where a contract is for the supply of machinery, 
plant or tools, the very smallest delay may be 
fatal to the contract. For example, if A orders an 
engine from B, “delivery on the 20th instant,” 
and B delivers on the 22nd instant, it will be idle 
for B to offer to make A an allowance for two 
days’ delay, if A shows that he missed the boat 
for South Africa on the 21st instant, and he was 
thereby so seriously delayed in implementing his 
contract with C, in South Africa, who had specified 
a precise date for delivery to him, that C cancelled 
his contract to purchase. 

Not merely is “ time the essence of the contract ” 
in the normal commercial transaction [Brooke Tool 
Manufacturing Co. v. Hydraulic Gears Co. (1920))}, 
but it has been held in numerous cases that date of 
| delivery or shipment as specified in a contract 
| becomes part of the “ description of the goods ”’ ; 
|so that if there is late delivery or shipment, the 
| result in law is that the goods delivered do not 
| correspond with their description, and such failure 
| of correspondence may vitiate the whole contract, 
| so as to entitle the consignee or purchaser to repu- 
| diate it. For example, failure to deliver a parcel 
| of laths to time mentioned may be just as bad as 


| delivering a parcel not of the specification mentioned 


| in the contract. 
} 














PORTABLE ARC-WELDING SET. 


A SMALL portable arc-welding set which should prove 
useful for repairs, in situ, as well as for numerous work- 
shop operations, has recently been produced by Messrs. 
W. T. Driver, 10, Store-street, London, W.C.1. The 
transformer, resistance, &c., are contained in a neat 
metal cabinet, fitted with castors and lifting handles, 
and provided with a bakelite control panel. The 
external dimensions of the cabinet are 11 in. by 11 in. 
by 12} in., and the set includes ample length heavily 
insulated leads and flexible cords and plug. The set 
operates on the common 50-cycle alternating-current 
either of 110 volts or 220 volts, and has four tappings 
for each voltage, a simple variable resistance per- 
mitting it to be used for any welding heat within its 
capacity. The maximum output in terms of the 
working current at the electrodes is 90 amperes at 30 
volts. This is equivalent to the melting of 300 in. of 
welding rod, 4 in. in diameter, per hour. Taking the 
cost of current at 14d. per kWh, it is stated that the 
operating costs for current run from 24d. to 4$d. per 
hour, according to the work done. A safety fuse 
protects the set from overloads. 

The electrodes may be standard coated, shielded or 
bare rods, provided 4 in. in diameter is not exceeded, 


set is not recommended for use in cutting, except 
perhaps occasionally, but it can be used for brazing. 
In isolated situations where suitable current supply is 
not available, an alternating-current generator of from 
3kW to 5 kW output may be used, The weight of the 
set is 110 Ib., and as it has no internal moving parts, 
safe transport is ensured, while it is claimed that a very 
long working life may be looked for. The set is 
moderately priced, and we understand that a somewhat 
more costly machine for heavier duties, and a cheaper 
set for spot welding, are in course of development by 





with him, and the meeting has been fixed for a 


the same firm. 


while carbon rods can be used for special work. The | 
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ENGINEERING TRAINING AND 
EDUCATION. 


Municipal College of Technology, Manchester.—The 
prospectus of the University day courses in the Muni- 
cipal College of Technology, Manchester, for the 
session 1936-37, has just been issued. The College 
offers systematic training in the principles of science and 
art as applied to mechanical, electrical and municipal 
engineering, the building industry, the. chemical in- 
dustries, the textile industries, mining, and photo- 
graphy and the printing crafts, The courses lead to 
the degrees of Bachelor and Master of Technical Science 
and Doctor of Philosophy, to the Certificate in Tech- 
nology in a number of subjects, and to the Diploma 
in Chemical Engineering. Full information regarding 
the courses is given, including time tables, syllabuses of 
classes, and ordinances and regulations, A history 
of the College, and particulars on such matters as 
scholarships tenable by students, halls of residence, 
and post-graduate and research facilities and lists of 
associates and graduates of the College are also in- 
cluded, Copies of the prospectus are obtainable on 
application to the Principal. The forthcoming session 
will open on Thursday, October 8. 

Sir John Cass Technical Institute-—We have re- 
ceived a copy of the Calendar for the session 1936-37 
of the Sir John Cass Technical Institute, Jewry-street, 
Aldgate, London, E.C.3. Evening courses of instruction 
are provided in mathematics; physics; inorganic, 
physical, organic and applied chemistry; fuel tech- 
nology ; petroleum technology ; chemical engineering ; 
metallurgy ; geology, and a number of other subjects. 
The courses in science and technology are designed to 
meet the requirements of those engaged in the chemical, 
fuel, gas, petroleum, electrical, metallurgical, and 
engineering industries. In addition, they serve as a 
preparation for the degree examinations of the Univer- 
sity of London, the Institute of Chemistry, the Institute 
of Physics, and other professional bodies. A day 
Nautical School is also provided, the courses of which 
are intended to meet the requirements of sea-going 
apprentices and navigating officers who desire to obtain 
training in the principles underlying their vocational 
work, and to prepare for the Board of Trade Examina- 
tions, The first term of the session begins on Monday, 
September 21. 

Chelsea School of Metallurgy.—A prospectus and a 
number of leaflets giving particulars of the courses in 
metallurgy and assaying at the School of Metallurgy, 
Chelsea Polytechnic, Manresa-road, London, 8.W.3, 
have recently been issued. The School provides full- 
time courses leading to the B.Sc. degree and the Poly- 
technic diploma, part-time courses in the principles 
of assaying, heat treatment and other subjects, and 
junior and senior evening courses of study, Among the 
latter is a two-year course in engineering metallurgy 
arranged primarily for those studying for the examina- 
tions of the engineering institutions and other profes- 
sional associations. Full syllabuses and particulars of 
fees, scholarships, &c., are contained in the prospectus, 
copies of which may be obtained from the Principal. 
The autumn term begins on Monday, September 21, 

Northampton Polytechnic.—Two prospectuses have 
just reached us from the Northampton Polytechnic, 
St. John-street, London, E.C.1. The first relates to the 
Northampton Engineering College, and the second to 
evening courses in engineering. The College provides 
full-time diploma courses in mechanical, civil, aero- 
nautical and electrical engineering, and in electrical 
communication. The courses normally extend over 
four years and during this period students spend two 
periods, each approximately of five months’ duration, 
in the works of industrial engineering firms. The 
courses also prepare students for the London B.Sc. 
(Eng.) degree examinations and for the examinations of 
the leading professional institutions. The 1936-37 
session commences on Monday, September 28. The 
evening courses in engineering, which commence on 
Monday, September 21, lead to the award of National 
Certificates in Engineering and also to the London B.Sc. 
(Eng.) degree and other examinations. Full particulars 
regarding the courses, time tables, examination regula- 
tions, fees, &c., are contained in the two prospectuses, 
copies of which may: be obtained from the Principal. 

University College, London.—The prospectus of the 
Faculty of Engineering of University College, Gower- 
street, London, W.C.1, is now available. It contains 
detailed particulars of the degree and diploma courses 
in engineering, and of the special and post-graduate and 
research courses arranged in surveying, municipal 
engineering and hygiene, applied mathematics, chemical 
engineering and other technical subjects. Time-tables 
and data on scholarships, exhibitions and prizes, 
College societies and students’ associations, the Univer- 
sity contingent of the Officers’ Training Corps, and other 
matters of interest to intending students, are included. 
Copies of the prospectus may be obtained on application 
to the secretary of the College. The first term of the 





1936-37 session begins on Monday, October 5. 
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LABOUR NOTES. 


Apvpressine the Trades Union Congress, which was 
opened at Plymouth on Monday, Mr. Alan H. Findlay, 
the president, said that British Trade Unionists 
welcomed the suggestion of closer connection with the 
Russian unions. All were against Fascism, Com- 
munists as well as most Liberals, not only because 
it threatened the peace of the world, but also because 
it forced a general reversion to armaments and defensive 
military alliances. To combat the menace, however, 
they could surely engage in a common effort without 
any of them forgoing the principles for which they 
stood. Each party could fight the menace on its own 
platform. He could not see any hope in an association 
of discordant elements hypercritical of each other on 
many matters of policy. Experience had convinced 
him that the attitude of the other bodies which were 
now pressing for the formation of a “ United Front ” 
had hindered the attainment of the objects which were 
his ideal. Their attacks on the Trade Union Movement 
had created suspicion and distrust and weakened the 
unity of the British Movement. He could not see 
that such attacks did any good. In his opinion, indeed, 
no good could possibly come of weakening confidence in 
the sincerity and determination of the only party which 
seemed to him to be in earnest in trying to bring about 
a scientific re-organisation of Society on the basis of the 
conception, “* From each, according to his ability ; to 
each according to his need.” 


Conditions of life among the wage earners, Mr. 
Findlay said, were such that they felt themselves 
cheated of the benefits obtainable from the progress of 
human knowledge and the achievements of science 
and invention. Instead of enriching human life and 
widening the boundaries of human freedom, every 
development in industrial organisation, in technique 
and mechanical equipment, had intensified the workers’ 
servitude, Hours of labour, which could have been 
materially reduced if the technological changes pro- 
moted by science and invention were not turned simply 
to the profit of those who controlled industry, remained 
practically unaltered. On these matters employers 
generally had shown themselves thoroughly reactionary. 
The attitude was adopted towards industrial 
research. The value of research was estimated not 
in terms of social welfare but by the financial savings 
it might effect. Practically the whole of the industrial 
research work now being carried on (with one or two 
industries, such as the woollen industry, excepted) was 
conducted on funds provided by the Government. 
Meanwhile, such dreadful disasters as the latest 
colliery explosion at Barnsley and the earlier one at 
Gresford emphasised the necessity for systematic and 
scientific investigation of the problem of safety and real 
welfare work in industry. As trade unionists, they 
welcomed every tendency towards the humanisation of 
industry. 


same 


\ resolution was submitted calling upon trade 
unionists to boycott wherever possible the goods and 
services of employers who attempted to prevent their 
employees joining trade unions. An amendment was 
proposed and carried instructing trade unionists “ to 
abstain from attending any social function or gathering 
arranged by, or under the patronage of, such offending 
type of employer.” 


It is provisionally estimated by the Ministry of 
Labour that at August 24 the number of insured 
persons between the ages of 16 and 64 in employment in 
Great Britain, exclusive of agricultural workers, was 
approximately 10,961,000. This was 66,000 more than 
a month before, and 500,000 more than a year before. 
These estimates are provisional, and subject to revision 
when statistics as to the total number of insured 
persons become available on the basis of the information 
derived from the annual exchange of unemployment 
books beginning in July. There was a substantial 
increase in employment, between July 20 and August 24, 
in the coal-mining industry, and there was also some 
improvement in boot and shoe manufacture and in the 
building, public-works contracting, and general engin- 
eering industries. On the other hand, there was a 
decline in employment in the tailoring and distributive 
trades. 


On August 24, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,297,596 wholly unemployed, 244,874 
temporarily stopped, and 71,470 normally in casual 
employment, making a total of 1,613,940. This was 
38,132 less than the number on the registers at July 20, 
and 334,024 less than a year before. The total com- 
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Of the persons on the registers on August 24, 1936, 
about 45 per cent. were applicants for insurance 
benefit and about 39 per cent. for unemployment 
allowances, while about 16 per cent. were uninsured or 
were for other reasons not entitled to apply for benefit 
or unemployment allowances. 


The August issue of the Monthly Review, published 
by the U.S.8.R. Trade Delegation in Great Britain, 
contains an account of a meeting of the Council of the 
People’s Commissariat for Heavy Industry, held in 
Moscow at the end of June, for the purpose of reviewing 
“the present state and possible future development 
of the Stakhanov movement.’ Among the leaders 
present were Stakhanovite workers, directors of enter- 
prises, scientists and engineers. Every contributor 
to the discussion on coal, it is stated, was obliged to 
give a reason for the decline in production, with the 
result that certain weaknesses were revealed and the 
necessary steps taken to remove their causes. Work, 
it was apparent, was not sufficiently well organised 
to enable the skill and enthusiasm of the industry's 
many Stakhanovites to be used to the fullest advantage, 
and to remedy that, the Council decided that greater 
attention must be paid to preparatory work, that the 
operations of groups of workers should be planned in 
advance and the importance of the leaders of such 
groups emphasised, that a piecework wage system 
should be adopted, and that the earnings of foremen 
should be increased. 


The discussion on the oil industry took the line that 
despite record drilling of new wells, ‘“ backward 
technique and inefficient organisation obtained in the 
process of exploitation.” An assistant commissar 
emphasised the fact that the country’s possession of 
tremendous oil resources made more essential than 
ever the speedy introduction of modern technique and 
organisation. In addition to recent important technical 
achievements, the metallurgical industries, ferrous 
and non-ferrous, undertook to increase the daily out- 
put of steel to between 55,000 and 60,000 tons this year, 
by improving the work of the open-hearth furnaces. 
The machine-building industry, it was recognised, 
had an outstanding achievement to its credit, viz., 
its success in the industrial development of Soviet 
aviation. 

Summing up the discussion, Mr. Orzhonikidze, the 
People’s Commissar, said that heavy industry would 
fulfil its Five Year Plan in four years. He dealt at 
length with the effect and significance of the Stakhanov 
movement and the extent to which its constructive 
criticism as well as its physical achievements were 
enabling industry to progress. Mr. Rukhimovitch, 
an assistant commissar, drew the Council’s attention 
to the position at which heavy industry stood at the 
end of the first half of 1936. Output was up by 37-4 
per cent. compared with the corresponding figure 
for 1935, which itself was 24-8 per cent. better than 
that for the first six months of 1934. Notwithstanding 
these successes, however, there was still, he said, much 
to be learned before it could safely be assumed that 
they were masters of technique. 


In the course of an analysis of the Stakhanov move- 
ment, Mr. Pyatakov, another assistant commissar, 
suggested that it had put heavy industry on to the 
path leading to the highest level of Socialist product- 
ivity. As yet the industry was only at the beginning of 
progress in that direction. Engineers and industrial 
managers had to find their proper place in the move- 
ment before they could hope to lead it, for at the 
moment individual workers were showing a capacity 
in advance of the technical ideas of Soviet engineers. 
Engineers, therefore, had the task ahead of them of 
outstripping and giving a lead to the Stakhanovites. 


As was expected, the council of the American Federa- 
tion of Labour has expelled from membership the ten 
unions which have refused to dissociate themselves 
from the Committee of Industrial Organisation. The 
issue on which the American movement is thus divided 
is not strictly speaking a new one, as there have always 
been organised workers who believed in industrial 
unionism and others who adhered strongly to the 
principle of craft unionism. The Committee of In- 
dustrial Organisation has, for its main object, the 
inclusion of all the workers, skilled, semi-skilled and 
unskilled, in any particular industry in a single union, 


prised 1,255,006 men, 58,325 boys, 246,307 women, | while the American Federation of Labour stands for a 


and 54,302 girls. The total number of unemployed 
207 


boys and girls on the registers increased by 19,227 


The “ Company 


separate organisation for each craft. 
of these two 


Union,” for which, of course, neither 


between July 20 and August 24, largely owing to the | bodies has any affection, is broadly speaking, based 
registration of juveniles who left school at the end of | on the principle of one inclusive organisation for each 


the summer term, 


plant. It is early yet to draw definite conclusions as to 
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the probable effect of the split on the American labour 
movement, but there does not appear to be much doubt 
that it will seriously weaken it. The industrial union. 
ism which the ten expelled unions favour is not, it may 
be added, the kind of industial unionism which has given 
rise to the threatened trouble in South Wales. Practic- 
ally the only difference between the unionism of the 
Miners’ Industrial Union and that of the South Wales 
Miners’ Federation is that that of the former is non. 
political. 

The National Council of Aircraft Shop Stewards 
which last week took a ballot for or against pressure of 
a demand for higher time wages and piecework rates js 
an unofficial body. In a circular which it has issued, the 
executive council of the Amalgamated Engineering 
Union says :—** The executive council desires to make 
it perfectly clear to A.E.U. shop stewards that this 
ballot has no official connection with the union and 
cannot be recognised.”” Other unions with members 
employed in aircraft factories are understood to have 
taken similar steps to remind workers of their collective 
responsibility under the wages agreement recently 
concluded with the Engineering and Allied Employers’ 
National Federation. 


The forty-hours’ week legislation passed in France 
is applied by means of Decrees, and employers’ and 
workmen’s organisations have to give their views on 
the subject within a month of the date fixed for the 
issue of a Decree. Special agreements may be con- 
cluded in advance of the issue of Decrees fixing hours 
at not more than 40 in the week. This permission has 
been utilised in the Paris aircraft industry, in which 
employers’ and workers’ organisations have concluded 
an agreement which applies, as from July 27, the 
statutory working week of 40 hours in workshops 
engaged solely in the manufacture of batteries and 
aircraft engines. This step, which was taken on the 
proposal of the Air Minister, in order to compensate 
so far as possible for dismissals in the different factories 
of the Paris district, applies only to the contracting 
parties and is independent of any decisions of a general 
kind which may be reached in the application of the 
new legislation. 


Following on a conference between the Under- 
Secretary of State for the Navy and representatives of 
the Federation of Workers employed by the State, the 
French naval authorities decided that the Act relating 
to the forty-hour week should be applicable from 
August 3 to the arsenals at Lorient. The week will 
consist of five days from Monday to Friday inclusive. 
At the same date, wages were raised by 20 per cent. 


The Melbourne Trades Hall Council has adopted a 
resolution declaring that all technical education in 
Victoria, including the supply of books, tools, instru- 
ments and materials, should be provided free of cost 
by the State and instructing the executive to urge the 
Government to give immediate effect to that policy 
and to provide the facilities necessary to enable the 
Apprenticeship Commission to proclaim all skilled 
occupations trades for which apprenticeship must be 
served. The representative of the Electrical Trades 
Union pointed out that equipment was provided in 
South Australia. Pt 

An Order issued by the People’s Commissariat for 
Heavy Industries in the Soviet Union instructs the 
staff department to decide, not later than six months 
before the conclusion of his studies, the post which 
each young specialist is to fill, in order that the candi- 
date may know in what undertaking he is to work, 
what the nature of his work will be, &c. Directors of 
technical colleges are to hand to each candidate with 
his certificate, a travelling order showing his future 
place of employment and the date by which he must 
report there. —— 

Nominations by the Commissariat must be unre- 
servedly accepted by the heads of the general services 
and the managers of undertakings. The latter are 
required to put the young specialists on work directly 
connected with production and suited to their special 
qualifications and to place them on the list of lower 
technical staff or in posts requiring special tec hnical 
training. They must provide for the promotion of 
young specialists and the improvement of their quali- 
fications and living conditions, including proper acco™- 
modation, for themselves and their families. Young 
engineers and technicians who have completed their 
studies in a higher technical establishment or a secon 
dary technical school must fill the post indicated by 
the Commissariat for at least three years, and the 
manager of the undertaking may not release or transier 
them to another undertaking before the expiry of that 
period without the permission of the Commissariat. 
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| Trough Losses —In a conveyor handling angular 

| material free from relative internal motion, the motion | 
; , : NI , 

| will be axial, of magnitude a ft. per minute, and the | 


POWER ABSORPTION IN SCREW 
CONVEYORS. 


By J. H. Owen. 


In the layout of plant for the bulk handling of | 
materials the screw or worm conveyor is frequently 
most suitable, offering the advantages of mixing, N ' se } 
cooling, or freedom from dust. The basic form of this| Under the action of the inclined flight plates the 
conveyor is a shaft around which is built a series of | material is carried sideways and upwards until its 
] When the shaft | Weight component acting down the curved surface 

|of the trough just balances the side thrust of the | 
from the feed to the delivery point. | flights ; thereafter it moves axially only. , ° 

A method of estimating the power required by the | Referring to Figs. 1 and 2, ae is the section of a 
screw type of conveyor is based on the power absorbed | sloping bed which, as regards the equilibrium of forces, 
in sliding the required quantity—say Q tons per hour— may be used to replace the curved surface of the 
through a horizontal distance L ft. This simple |tTough. When the weight W moves along the bed 
consideration gives :— | without rising or falling, its component down the slope | 


is WsinB, and its component normal to the slope 


amount of material in the trough at any instant will be 
di 





Ib., which for convenience is symbolished by W. 





helical plates in the form of a screw. 
is rotated in a trough, the screw conveys the material 








2,240 Q {fuQL |, a at 2. ae : 
Power absorbed = f u (= ——} + 33,000 = ~~—— | WeosB. The frictional force resisting sliding is 
60 “a | « W cos B when the coefficient of friction is u, and the 
. 8), 5) power absorbed is 
ae | y 
vQL | : ‘a Nl + 33.001 
" =f a4 (1b) | P, = uWcos B 2 * 33,000 
depending on whether the material slides over a bed = QL 2 
composed of some of the material itself (coefficient of % 008 © 306 . - (3a) 


Fig.1. SECTION PERPENDICULA Fig.2. PLAN ON ae(Fig.1,) 


LINE OF CONVEYANCE. 
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, } 
friction = u), or over a relatively smooth bed, such as , Li | 
astecl plate (coefficient of friction = v). The term f | og ~ et a6: en rr 


0 
“ENGINEERING” 


is a factor introduced to cover all losses other than | (ss60.e,) P 
the mere sliding of the material over its bed, i.e., along | 
the trough. lor 
An equation of this form is often used because of its | QL 
simplicity, but evidently it does not give any indica- | P,= Ci ta - . . . - (36) 


tion of the effect of altering the lead or diameter of | “ 
the flights upon the power absorbed. | Flight Losses —Referring again to Figs. 1 and - 
~ ee . 7 _ 2 » be utter | : . uW cos Bsin 
Another factor of importance is the capacity | he frictional drag f on the flight is R 














loading factor,” say p. If the conveyor be worked | ~ cos (A + A) 
eyes, Se keg pers a meee | NI ; 

b fall,” thom ad, Wat Hm aaa ar and this force is moved — ft. per minute. 

- “ _ _ ; { « <= s/ ol 7 . . . . 
n other words, p is the fraction of the area 4 (35) | Hence the power absorbed in flight friction is 
where D = outside diameter of the helical flight | . IN 
: : : ros Bsin A WNi1 
plates (inches) which is usefully filled with material, | P, = a Pp 33,000 
The expression giving the capacity is —" ° . 
pWiNp ois uvoeB QL (4a) 
82.000 , ; - (2) sin A (cos A-v sin A) 884 , 

where | or 

Q = capacity tons per hour QL 

p = capacity loading factor (usually 0-1 to 0-45) P, =C,. 384 (4b) 

D = diameter (inches) over flights . 

1 = lead (inches) of helical flights Journal-Bearing, &c., Losses.—In order to support 


p lensity of material, lb. per cubic foot. bearings are prov ided. Their duty, however, goes 
Thus, whilst p is primarily a capacity factor, it is | farther than supporting the shaft, &c.; for, the 
shown later that theoretically it influences the power | powers of equation (3) and (4) being introduced by way 
absorbed per ton of material conveyed. | of the shaft, and the forces of material on flight being 
The power losses may be divided into four parts ;— | essentially unbalanced, the balancing force must be 
. exerted by the hangers. Thus, if the powers P, + P, 


| 
N = revolutions per minute \the rotating shaft and flights, intermediate or hanger 


(1) Losses due to conveyance along the (horizontal) | 
trough. 

(2) Losses due to sliding the flights through the | 
material. 

(3) Losses in intermediate journal bearings. 

(4) Losses in thrust bearing. 


and a theoretical analysis of each is now given. 


1 
correspond to a torque F iy’ then 


p — (Cr+ Ca) Q L 33,000 12 
884 x 2aNr 


and the loss in the journal bearings is, ignoring the 





angular separation of F with the (vertical) shaft, &c., 
weight. 

Nd 
1 


— + 33,000 


P; =j(F +wL)r 





; mNwL , (Cy, +C,)QL 
= jd (Seen : ioe ys ——'} 
396,000 2r 884 
.,(/m#NwL , Pi +P 2 
ja(EMek, Mth) ay 
396,000 2r 
where 
j coefficient of friction in the journal bearings 
d = diameter (inches) of journal bearings 
w = weight in pounds per foot run, of the rotating 


parts. 

Thrust-Bearing Loss.—The thrust bearing is called 
upon to counter the force wW cos B set up by the 
resistance of the material to sliding over its bed and 
so the power absorbed is 


P,=t@w | Nu W cos B + 33,000 


12 
7 tr AC, QL - twa J . (6) 
884 / l 
where 
t = coefficient of friction in the thrust bearing 


A = mean diameter of thrust bearing (inches). 
Determination of B, r, &c.—In order to determine 










“= 


j thes Ye / 


the theoretical values of the constants in the preceding 
sections, the following considerations are introduced. 
At any radius 2, Fig. 3, the lead angle a will be given 


and if 8 W is the quantity of material 





by tan a = -—, 
-7wr 
conveyed by the flight surface lying between x and 
x + 82, then its weight component of force will be 
5 Wsin f acting tangentially to the circle of radius 


z+ = The term £f represents the slope of the 
equivalent plane for the element under consideration. 
Referring to Fig. 4, the sideways force exerted by the 
flight element is vu 8 W cos 8 tana + A where tan A = v, 
and this side force exerted by the flight must balance 
and be balanced by the weight component 5 W sin8. 
That is, 
dW sin 8B = udW cos Btana + A 
and 
tanB =wutana +A ; 2 (8) 
which expresses 8 in terms of the known quantities 
u, a and A. 

Since the weight component acts tangentially to a 
circle having its centre on the axis of rotation, its 
moment about the centre must equal the element of 
torque absorbed in conveyance, and so we may write 

aa 
33,000 ~ 

By adding trigonometrically the coefficients of 

equations (3) and (4), 
sin B QL sin BWNI 
Py + Bg sree, 8 eee 
tan A 884 tan A 396,000 


3 . 8W sin B = P, + Py 


Using these expressions, and writing tan A = — 


enables the required form of the coefficient to be 
written in terms of an integral of known quantities, 
Viz. : 
r W sin B = = zsin B dW 
The weight W of material in the trough depends on 
its sectional area, which also may be expressed as 
the integral of an arc c of width 6 x, that is, 8 W = kedz 


and W = kjed « = k (sectional area of material) = 


wT 
: )2. 
kp 4 I 
Hence, D 
r sin Bp ~D =[ipczin Bae é . (8) 


4 
where £ and ¢ are each functions of z, 
tan B ul+2uvunre 
sin B = —— == 
(1+ tan?pyt [(292—Lv) + (ul + 2uvmway yh 
D 


b 
c = 22 cos! ——’ 








this being the ordinary formula for the are of a segment 


las MPS in Fig. 3. 
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A precise solution of the integral in (8) was not 
obtained, and so the following procedure was adopted:— 


\3 
Dividing each side of equation (8) by (2) gives 


rl 
Rsin Bpa 2|. X sin Ca (9) 
t 


in which 


X cos-! 


un enX 


sin B - 
[(7 X 


where » has been written for 


vny (un mur xy)! 
l lead of helix 


D diameter of helix 


A series of calculations and graphical integrations | 


was made over the following ranges : 
n 4,1, 2 
v ( tan-' A) 0, 0-3, 0-6, 0-9 
u 0-3, 0-6, 0-9 
b 0-2, 0-4, 0-6 


to obtain approximate solutions of the right-hand side 
of equation (9). On dividing the solutions by p 7 and 
reading from the curves of X sin 8 an approximate 
value of R was obtained. The calculations indicated 
that R is dependent only on } (or p); the mean values 
obtained are indicated by crosses in Fig. 5, and through 
them a faired curve has been drawn. 

In equations (8) and (9) the limits were taken in 
terms of 6 and D because p is unsuited, whilst the 
relation connecting 6 and p is 

area of segment 


) -- 
area of circle 


b /1 — # — sin db 

7 
by means of which the scale of p has been added to 
Fig. 5. 

The advantage of equation (9) over (8) is that as 
X varies from 0 to 1, it embraces all conveyors by the | 
principle of similarity, the “‘ model” diameter being | 
2 units. In any example, given p, | and D, the value | 
of R may be read from Fig. 5. Since R is the resultant | 
or equivalent radius of action in the model, the angle 
A (i.¢., the resultant lead angle for the particular p 
value) is given by 


tan A (10) | 


where 


and 


tan B utan (A A). (11) 


Use of the Equations.—The data respecting any 
proposed installation are usually sufficient to calculate 
p by means of equation (2), and also to calculate n. 
Fig. 5 may then be used to read off R; equation (10) 
to give A, and equation (11) for B. In finding the 
trough and flight losses, equations (3) and (4) may be 
used in the forms given, or a reduction in arithmetic | 
sin B 


effected by calculating C, = u cos B; C, + C ae | 
id tan A | 


2 
and so obtaining C, by difference. 

The equations for the bearing losses offer no special | 
difficulties ; the term 
RD 
Diameter of model cony —y 2 
Conclusions.—Tae trough and flight losses taken 


3 ‘ 
, and this, for 


Diameter of actual conveyor 


. R | 


together will depend on the coefficient : 
ni 
any given values of uv and v, decreases as p increases and | 
as nm increases, 
Due to interruptions in the flights at hanger bearings, 


| to be used repeatedly. 














whilst if the conveyor is inclined to the horizontal the 


power required to lift Q tons per hour through fh ft. 


will be 2", neglecting the alteration caused to the 


| force diagrams in Figs. 1 and 2. 


It is of interest to note from the formula given for 


sin 8, that when X = ~” the value of is 90 deg., 


Ww 
jand also a + A= 90 deg., so that any helical plate 
| provided between X = 0 and * will be useless as a 


conveying element, since it will act as a radial plate, 
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CONGRESS. 
(Continued from page 266.) 


Section F.—TREATMENT OF EFFLUENTS ; 
LUBRICATION. 


THE seven papers comprising Section F fell naturally 
| into two groups, one of which concerned the treatment 
|and disposal of effluents and waste materials resulting 
|from industrial processes, while the other dealt with 
processes for refining or analysing lubricating oils 
|derived from petroleum. Two of the effluent papers 
described in general terms the position regarding the 
treatment of liquid effluents in this country and in the 
United States of America. Both revealed a growing 
realisation of the need for preventing the pollution of 
| streams and rivers, and equally both papers indicated 
that, with a more scientific outlook upon the effluent 
| problem, the expense entailed was diminishing and 
| even in some instances treatment was becoming profit- 
jable. As an instance of this, in the British paper on 
|“* The Disposal of Industrial Effluents,” by Mr. H. T. 
Calvert, it was stated that although the days in which 
| it was possible for one industry to make fortunes out 
of the waste products of another were fast passing 
| away, many instances could be quoted, especially in 
the coal industry, as well as in the paper-making 
industry and the textile trades, in which waste products 
had been discharged down the drains and into the 
rivers equal in value to the dividend paid on the 
capital of the industry. 

In this paper it was shown that many of the appar- 
ently satisfactory Acts of Parliament did not have 
the effect which at one time seemed possible, largely 
because inserted provisions whittled away the initial 
benefits to those who were trying to cleanse the water- 
courses. It was not until the establishment of the 
beet-sugar industry in this country led to the gross 
pollution of streams, which had hitherto been relatively 
unpolluted, that the Government was moved to action ; 
this action resulted in the formation, in 1927, of the 


| Joint Advisory Committee on River Pollution and of 


the Water Pollution Research Board. The Board 
sought to encourage and co-ordinate research into 
problems of river pollution and was always willing to 
furnish scientific and technical information and to 
discuss problems in general terms with those desiring 
such information, the body being prepared to assist 
manufacturers in solving problems of this character. 
Before any system of disposal was adopted the manu- 
facturing process should be studied to ascertain whether 
the amount of waste for disposal could be diminished 
either in respect to its absolute quantity or to its 
polluting effect. In the beet-sugar industry, for 
example, it was found possible to keep the waste 
waters in three continuous circuits throughout the 
operations, one circuit dealing with condensing 
water, another with the wastes used for carrying and 
washing the beets, and a third with the wastes from 
the diffusers and presses, thereby enabling the waters 
It was also essential that the 
polluting character of the waste water should be 
assessed on the basis of its equivalent in population- 
value to domestic sewage, so that some idea of the cost 
of purification could be obtained. Other factors to 
be taken into consideration were the relative volumes 
of effluent and of the stream into which it was to be 
pumped ; the quality of the stream water and the use 


the material periodically falls to the bottom of the | to which it was put below the point of discharge ; the 
trough and must be lifted to its position of stability | area of land available for treatment works; and the 
after each bearing; further, instead of having only | fall between the place where the manufacturing waste 
axial motion the material usually has some circulatory | was produced and the stream. 
motion, and these two »henomena will probably cause | Where reasonably practicable, it was in the mutual 
a slight increase in the power consumption. |interest of the rivers and the manufacturers that 
In deciding the coefficients of friction j and t, account | industrial effluents should be admitted into the public 
should be taken of the effectiveness of the lubrication | sewers and treated along with the domestic sewage of 
and whether the material conveyed is likely to enter | the district. The possibility of doing this was regu- 
the bearings. An effect on the bearing power loss may | lated by the Public Health Act, 1875, and the Rivers 
be caused by the material forming a firm lining in the | Pollution Prevention Act, 1876. Unfortunately, in 
trough and actually relieving the journals of some of | effect, both of these Acts allowed the local authority 
the load. If all the load is carried by the journals the | to choose whether they would allow industrial waste 
friction loss is proportional to j d, but if a fraction k of | to enter the sewers or not. Certain local Acts of 
the load is supported by the flight edges the friction loss | Parliament had given, in the districts to which they 


becomes proportional to jd (1 — k) + ve Dk. 
There will, of course, be additional power absorbed 


im any speed-reduction gear external to the conveyor, | which involved the retention by the manufacturer of | yeast in large factories. 


| applied, the right to use the public sewers for the 
| disposal of industrial waste liquids, under safeguards 


any ingredient which would injure the sewers or upset 
| the working of the sewage-disposal system adopted at 
|the sewage works, and regulation of the flow so that 
the effluent should not reach the sewage works in 
large flushes; some payment was also customary. If 
| discharge into the sewers was impracticable, it was 
| recommended that land treatment should be adopted, 
| provided the land were available. The usual require- 
|ment was 1 acre for every 100 to 300 persons, or 
1 acre for each 2,500 to 7,500 gallons of sewage 
produced daily; the amount of land required for 
industrial sewage was estimated on this basis by a 
comparison of the strength of the trade waste with that 
of domestic sewage. 

The United States paper on “ The Treatment and 
Disposal of Industrial Wastes,” by Mr. W. L. Stevenson, 
quoted the second report of the Lake Michigan Water 
Commission to show that in 1911 the problems of 
stream pollution by industrial wastes and domestic 
sewage were outstripping the best efforts of those 
whose function it then was to balance the needs of 
industry against the requirement for preserving water- 
courses from pollution. No national or concerted steps 
were being taken in the United States to improve this 
condition ; the Water Planning Committee of the 
U.S. National Resources Board in 1934 reported that 
“the present difficulties arising from industrial waste 
would disappear in considerable measure if the same 
degree of research and development which has ener- 
gised industries were applied to these problems. The 
approach for relief has been directed towards correction 
and not prevention, and except in isolated cases con- 
structive research has not been the motive force in the 
search for relief. Industrial-waste research is often 
too costly for single units of industry to undertake.” 
Reference was also made in Mr. Stevenson’s paper to 
the “extremely serious national problem of gross 
pollution of surface waters,”’ the author considering 
that this required national action. Although the 
problem had not been tackled on a national scale, 
it was possible to include as an appendix to this 
paper, the methods available in 12 industries. The 
author stated that acid drainings from the oxidation 
of pyrites from abandoned coal mines had been mini- 
mised by preventing an ingress of moist air (and also 
surface water) into these mines by sealing them com- 
pletely. Phenol was recovered, or removed, from the 
waste ammoniacal liquor of coke ovens by the known 
benzole-extraction processes or the volatilisation process, 
which could also be applied to gasworks, and in addition 
oils carried with the liquors were precipitated. Corn 
products wastes resulting from the manufacture of a 
wide range of products such as starch, gluten, glucose, 
corn sugars and syrups, soap and cattle feed, were 
found to arise largely from the gluten and starch 
settlers, entrainment from vacuum pans, and the like. 
These had been reduced 22 per cent. in one factory by 
using this waste liquor for more than one purpose, 
with the result that the losses were reduced from 
2-5 per cent. to 3 per cent. of the corn treated to 
0-5 per cent. Cotton wastes arising from the caustic 
boil of kier liquors, from chlorine bleach, mercerising, 
dyeing and finishing, and the rinse waters used in 
each process, were proving difficult to treat, and no 
| general cure appeared to be known. Dairy wastes 
| were treated by chemical precipitation or filtration. 
The wastes from the distillation of grain spirits could 
be treated in an almost completely closed system in 
which the “thin slop,” derived from strained still 
wastes, was concentrated in multiple-effect evaporators 
to about 27 per cent. of solids and added to the dried 
mash, which was then dried in a rotary kiln to produce 
a high-protein stock-feed material. Leather tanning 
wastes were treated by sedimentation with removal 
of sludge and uniform discharge of effluent during 4 
24-hour day. The spent tanning liquors could be 
stored during periods of low stream flow to be dis- 
charged slowly during high-water periods. Petroleum 
refinery wastes were generally conditioned by the segre- 
gation and treatment of waste caustic solutions and 
the recovery of waste oils. The problems of pulp- 
mill wastes were largely concerned with sulphite 
liquors, and no practicable methods were known which 
applied to all mills in the industry. Vegetable canning 
wastes, which had a very high “ population sewage 
value,” could be treated by fine screens, followed by 
filtration on a trickling filter, or chemical precipitation 
treatment, since their impurities were for the most 
part small organic particles. Wool scouring waste 
resulting from the washing of wool seemed to be par- 
ticularly difficult to treat in the public sewage works. 
It could be treated with sulphuric acid, which precip!- 
tated the fatty acids, or the settled heated wastes 
centrifuged to recover 40 per cent. to 60 per cent. of 
the fats, which after some purification could be sold 

A special case of liquid effluent treatment was des- 
cribed in Mr. K. Erik Jensen’s paper on the “ Purifica- 
tion of Waste Water from Yeast Factories,” a problem 
| that was said to have become acute by reason of the 
increasing concentration of the manufacture of baker's 
In the factory at Slagelse, 
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Denmark, the purification system comprised very effec- 
tive anwrobic fermentation. of the waste waters by 
means of bacteria, carried out at a temperature of some 
35 deg. C., which was most effective for the bacterial 
action. The purification plant yielded as a by-product 
a gas consisting of 59 per cent. methane, 5 per cent. 
hydrogen and 35 per cent. carbon dioxide, and having 
a net calorific value of 5,000 cals. per cubic metre 
(corresponding to a gross cal. value of just over 600 
B.Th.U. per cubic foot) ; this was burnt under boilers. 
After fermentation the waste water flowed away 
through a series of sedimentation ponds, where further 
biological action occurred when the atmospheric 
temperature was suitable, and was subsequently treated 
on biological filters. 

* The Disposal of Gaseous Effluents ” was the self- 
explanatory title of a paper by the Chief Inspector of 
Alkali, &c,, Works, Mr. W. A, Damon, and his colla 
borator, Mr. Birkett Wylam. In this the authors re- 
marked that the greatest gaseous effluent of all was 
smoke, and although much had been done to prevent 
the emission of large volumes of industrial smoke, the 
domestic problem had scarcely been touched. The legal 
position in this country in regard to chemical works was 
laid down under the Alkali, &-., Works Regulation Act, 
1906, and of importance also were the Public Health 
(Smoke Abatement Act), 1926, which did not apply 
to Scotland, the Public Health Act, 1875, the Public 
Health (London) Act, 1891, and the Public Health 
(Scotland) Act, 1897. In addition, there was the 
liability of a manufacturer at common law not to 
commit a nuisance to the annoyance or injury of his 
neighbour. The best practicable means should be 
adopted to render gaseous effluents harmless and 
inoffensive, but the method of treatment must vary 
according to local circumstances. Special attention 
should be paid to the situation of the works, since 
more stringent precautions were necessary for works 
situated in a densely-populated district, or in the 
neighbourhood of valuable property than for works in 
an isolated position. Due regard should also be paid 
to the toxicity of the gases discharged, the maximum 
amounts inhalable for a period of one hour being, for 
example, 1 part per million of nitrobenzene, 2 parts to 
4 parts of phosphorus trichloride, 400 parts to 500 parts 
of carbon monoxide, and 5,000 parts to 6,000 parts of 
chloroform. The methods adopted for the prevention 
of fume and gas emission were divisible into two 
classes, either the gases could be maintained within 
the system where they formed an integral part of the 
reagents employed in the manufacturing process, or 
when produced as an unavoidable by-product, they 
could be absorbed or destroyed by chemical or other 
means. 

Among the various methods possible were adsorp- 
tion on active carbon, combustion methods, dilution 
at low level, and electrostatic precipitation for solids. 
The escape of sulphuric acid from the chamber 
process was due to accident or inadequate supervision, 
but a very interesting development was the construc- 
tion and operation of a water wash tower placed 
between two of the Gay Lussac towers of a Mills- 
Packard sulphuric acid plant. Water scrubbing at 
this point of the system effected economy in nitre 
consumption, and reduced the acidity of the escape to 
very low limits. Superphosphate works might evolve 
a variety of acid gases such as hydrochloric acid, 
hydrofluoric acid, silicon tetrafluoride, and sulphur 
dioxide ; provided the silicon tetrafluoride had been 
decomposed, there was no difficulty in removing this 
gas by proper washing towers. The efficient absorption 
of oxides of nitrogen presented some difficulty because 
the nitric oxide must be oxidised to nitrogen peroxide, 
a slow reaction when the nitric oxide was in dilute 
concentration. The oxidised gases might be absorbed 
in (a) water; (6) sulphuric acid; (c) concentrated 
solution of copperas. In benzole plants the uncon- 
densed vapours at the coil end were liable to contain 
carbon disulphide and hydrogen sulphide as well as a 
little hydrocarbon; this might be dealt with by 
connecting the condenser end to the suction side of the 
exhauster of the carbonising plant. It was advanta- 
geous to couple up the vents from all storage tanks into 
& tail gas system so as as to recover benzole, which 
evaporated continually. A loss of 50 galions in one 
day had been noted from a 6,000-gallon storage tank of 
high-grade benzole. Sulphuretted hydrogen might be 
dealt with (a) combustion, with subsequent absorp- 
tion of the sulphur dioxide produced, or its utilisation 
for the manufacture of sulphuric acid, sulphites or 
bisulphites ; (5) by absorption of the hydrogen sulphide 
in hydrated oxide of iron, with the production of spent 
oxide ; (c) by treatment in a Claus kiln with recovery 
of elemental sulphur. Sulphur dioxide was perhaps 
the most generally liberated gas, since it was contained 
in the waste gases from all fuel-burning plants. The 
evolution of sulphur dioxide from sulphur works 
Presented no great difficulty if there was an outlet 
for sulphates and bisulphites, but this outlet was not 
always available, and other methods were in use, such 
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or by scrap iron irrigated by a stream of water. 


The escape of smoke and gas at low level during the 
charging of coke ovens and other carbonising plants 
occasioned much complaint. At many installations, 
charging, accompanied by the evolution of a dense 
cloud of acrid smoke, occupied from 20 per cent. to 
35 per cent. of the total time. That this could be 
avoided had been demonstrated by a coke-oven battery 
near London which, to all intents and purposes, was 
smokeless. This installation was provided with double 
gas-collecting mains of generous proportions, and steam 
jets by which an auxiliary draught was applied to the 
oven under charge. The industrial use of chlorine 
should be so regulated that none escaped. In the 
manufacture of alkali hyprochlorite solutions, lime in 
not less than 5 per cent. excess should be used, the 
depth of absorbing liquor should be at least 6 ft., a 
mechanical stirrer should be provided, and the absorb- 
ing liquor maintained at a temperature not below 
70 deg. F. Under these conditions, there was little 
possibility of chlorine escaping from the vat. The 
pipe feeding chlorine into the vat was, however, prone 
to corrosion, and should be examined frequently and 
renewed before corrosion had become severe, Chlorine 
had a great affinity for certain metals, such as tin and 
antimony, and, to a less extent, iron ; a vessel packed 
with pieces of tin or antimony made an excellent 
“catch ” for residual chlorine. In the manufacture of 
rayon by the viscose process, in which sodium cellulose 
xanthate was decomposed with sulphuric acid, the 
products of decomposition included hydrogen sulphide 
and other obscure organic sulphides, which imparted 
to the gases a particularly disagreeable odour. Very 
many attempts had been made to deal with this 
but none as yet, with complete success. 

An economic solution was obviously difficult on 
account of the large volume of gas and the relatively 
low concentration of offensive constituents. Various 
expedients were now under trial. Much difficulty was 
experienced in dealing with evil-smelling gases dis- 
charged from petroleum refineries. Briefly, the methods 
suitable for petroleum refineries were as follows :— 
(a) All gas must be carefully collected and not allowed 
to escape to the atmosphere. Where compression was 
used, great attention should be paid to the glands of 
compressors and the other reciprocating machinery, 

ipe joints, &c. It was essential that arrangements 
made for the disposal of surplus gas ; this was best 
done by means of an automatically ignited flare where 
the gas could be burned. (5) All points likely to emit 
small quantities of gas, such as breathers of crude oil 
tanks and crude spirit storage tanks, should be provided 
with some system for removing the gas, or have the 
breathers connected to a deodorising plant. (c) Effluent 
should be properly collected and discharged by some 
such method as described above. In addition to this 
there were the many miscellaneous offensive trades 
which had been enumerated in the relevant Public 
Health Acts or had been declared offensive by orders 
made by local authorities. These were generally 
processes which used animal or fish offal in the produc- 
tion of some useful material, or recovered from it some 
useful ingredient. The condensed steam from the 
desiccation of fish and flesh contained a variety of 
substances such as water, ammonia, monoethy]l- 
amine, diethylamine, triethylamine, hydrogen sulphide, 
carbonic acid, oil and other organic matters non-volatile 
at 100 deg. C. In addition to these there was a sub- 
stance with a most offensive smell, but present in 
quantities so small as to render its identification 
impossible. The methods of deodorisation employed 
involved reduction of the volume to be treated to the 
smallest possible quantity. This air could then be 
treated by incineration, chlorination, or catalysed 
combustion. It had repeatedly happened in the past, 
and it would certainly happen in the future, that 
processes which had been adopted solely with a view 
to improving local conditions, had been developed so 
that they had become self-supporting, if not a source of 
actual profit. 

The papers dealing with lubricating oils also fell into 
two sections. Two papers discussed refining, of which 
that presented by Mr. R, K. Stratford was entitled 
“ Recent Developments which have Increased the 
Flexibility of the Phenol Process for the Treatment of 
Lubricating Oils,” and that under the joint authorship 
of Messrs. R. E. Wilson, P. C. Keith and R. E, Haylett 
gave very detailed information upon “The Use of 
Liquid Propane in Dewaxing, De-asphalting and 
Refining Heavy Oils.” In the other sub-section, 
“The Relation between the Properties of Lubricating 
Oil and its Chemical Structure” was made the basis 
of a new method of analysis by Messrs. H. I. Waterman 
and J. J. Leendertse. 

Mr. R. K. Stratford noted that the use of solvents 
for treating lubricating oils had increased during the 
last few years, and that there had been an extensive 
search for new solvents which could be handled in 
large quantities; the only solvents in use to-day, 
however, were furfural, ortho-dichlorethyl ether, SO,- 


as absorption by limestone over which water flowed, | benzole, nitrobenzene, phenol, and propane-cresol. 





There were two types of solvent in use for treating 
lubricating oils, viz., single solvents and solvent mix- 
tures. The single solvents usually removed the unstable 
constituents or those of low viscosity index, while the 
double solvents removed the high molecular weight 
and asphaltic constituents as well as the unstable low 
viscosity index materials. The phenol process consisted, 
in agitating lubricating oil with anhydrous liquid phenol, 
usually in the proportion of 1 to 2 volumes of phenol per 
1 volume of oil and at temperatures between 120 deg. F. 
and 200 deg. F. The phenol dissolved the unstable, 
acidic and so-called aromatic and naphthenic materials 
from the more paraffinic portions of the oil, By reason 
of the difference in their specific gravity the two 
layers separated out rapidly on mixing. The treated 
oil containing 10 per cent. to 15 per cent. of phenol rose 
to the top, and the phenolic layer with 20 per cent. to 
35 per cent. of phenol sank to the bottom; after 
treatment the phenol was removed from the oil and 
recovered by distillation. The improvements in the 
present operation of the process consisted in (1) more 
simple and efficent recovery of the phenol from phenolic 
water, by scrubbing the vapours from phenolic water 
with a small proportion of the hot oil going to the 
enol plant. (2) The elimination of emulsification 
ifficulties which had, on occasion, been serious enough 
to prevent the use of the process. This was achieved 
by observing that the emulsification was due to the 
entrainment of asphaltic material with the distillate 
during the preliminary distillation, and that further, 
these stable emulsions could be broken by adding certain 
organic acids to the mixture ; the difficulties were also 
overcome by washing the acid-treated and caustic- 
neutralised oil with water before phenol treating. 
(3) The’ corrosion of equipment that occurred in the 
are plant, due to excess water, sulphuretted 
ydrogen or organic acids, had been overcome by the 
use of cast-iron shells for exchangers and brass con- 
denser tubes; by using high-chrome steels for the 
recovery coil, which was kept at 650 deg. F. ; and in the 
recovery tower by adding hydrated lime to the extract, 
high in organic acids, charged to the recovery coil. 
An attempt made by coating the bubble plate with 
acid-resisting alloys was, however, unsuccessful because 
corrosion occurred between the alloy and the plate and 
the protective layer peeled off. (4) Large cumbersome 
treating apparatus had been eliminated by replacement 
with flexible centrifuges or simple counter-current 
towers. 

In the paper by Messrs. R. E. Wilson, P. C. Keith 
and R. E. Haylett, the authors stated that the most 
remarkable development in the refining of heavy oils 
for the production of lubricants had been the use of 
liquid propane as a solvent (more properly an “ anti- 
solvent ’’) for the removal of undesirable constituents 
from lubricating fractions. The purpose of lubrication 
refining was to remove five types of constituent, namely, 
paraffin wax, asphalt, heavy ends, naphthenic com- 

unds, and coloured bodies. Liquid propane had 
rn found to possess the remarkable property of 
throwing out of solution all five of these undesirable 
constituents. For asphalt, wax and heavy ends it 
was the most effective solvent known, and had the 
further advantage of separating each of these impurities 
from the other two, thus yielding them in the form 
of a by-product that required minimum subsequent 
treatment. Propane was, moreover, extremely cheap, 
non-toxic, non-corrosive and highly stable, and was 
particularly valuable in dewaxing use its “ thin- 
ning-down ” effect was greater than that of any other 
available liquid, whilst it could be used to produce the 
low temperatures required for dewaxing by allowing a 
part of the propane to evaporate, so that the solution 
was cooled down to the boiling-point of the solvent, 
— 44deg. F. It was not to be expected that any single 
solvent would precipitate so many different compo- 
nents of such diverse chemical and physical charac- 
teristics, and the peculiar properties of propane arose 
from the very rapid change which its physical and 
chemical properties underwent over the ordinary range 
of temperatures. The asphalt was first precipitated by 
mixing oil and propane at 120 deg. F. ; by allowing part 
of the propane to evaporate the solution was chill 
to — 40 deg. F. to precipitate the wax which was 
removed by pressure filters; the solution was then 
heated to 140 deg. F., and from there on in steps, 
when a series of cuts were thrown out of solution Me 
reason of the decreasing solvent powers of propane, 
the heaviest and most naphthenic compounds together 
with most of the coloured compounds being thrown 
out first. 

The paper by Messrs. H. I. Waterman and J, J. 
Leendertse described a new method of evaluating the 
chemical nature of lubricating oils based on the deter- 
mination of physical properties, the intention being to 

rmit systematic investigation of the relationship 

ween the chemical nature and the more important 
technical properties of the oil. The method, briefly, 
made it possible to determine how many carbon atoms 
in mineral oils were present in the form of aromatic 
rings, of naphthenic rings, and of paraffinic chains. 
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It was based upon the use of the molecular refraction size, but a number of problems still awaited investiga- 
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5 ——, 4 of saturated hydrocarbons. This was the | 
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Lorentz—Lorenz formula in which n was the refractive | 


the catalyst, to a reasonable length of time. 
In a contribution on “ High Pressure Chemical 


tion, especially regarding means of increasing the life of | 


index, m the molecular weight of the hydrocarbon, and 
d the density. It was possible to calculate the mole- 
cular refraction of a definite saturated hydrocarbon 
from the atomic refractions and the number of carbon 
and hydrogen atoms in the molecules. Therefore the 
value of the molecular refraction of a saturated hydro- 
carbon indicated also its ultimate composition, since 
a change in the C: H ratio involved also a change in 
the molecular refraction. This method dealt with 
mixtures of saturated hydrocarbons, but as most 
technical lubricating oils contained aromatic com- 
pounds, it was necessary to eliminate the influence of 
the unsaturation. The aromatic content could be 
ascertained by determination of the aniline point (the 
separating temperature of equal volumes of oil and 
aniline) before and after hydrogenation; the hydro- 
genation was usually effected by heating the oil at 
300 deg. C. in hydrogen under high pressure with 
nickel on kieselguhr as a catalyst. The composition 
of a Pennsylvanian lubricating oil was found by the 
authors, using this method, to be: 7 per cent. aromatic 
rings, 13 per cent. naphthenic rings, and 80 per cent. 
paraffinic side chains. 


Hion-Pressure Reactions anp HicuH 


Vacva. 


Srotron G. 


Vacuum pumps, which are of importance in par- 
ticular industrial operations formed the subject of 
one of several papers taken in Section G. This was 
entitled “* Physik der Hochvakuum Technik ” (Physics 


Industries in Japan,” by Mr. Yoshikiyo Oshima, 
recent developments were discussed with special 
reference to typical high-pressure industries in ogee 
viz., the production of ammonia and methanol. Two 
plants were erected in 1931, one using the coke water- 
gas process and the other coke-oven gas in conjunction 
with the Linde-Bronn system. The coal-hydrogen 
process had since been taken into consideration, and 
some of the undertakings which used electrolytic 
hydrogen were changing to the water-gas process, The 
relative economy of the electrolytic, compared with the 
coal or coke, process, could not be easily determined, as 
it depended chiefly upon local conditions, The present 
capacity for the home production of methanol in 
Japan amounted to 5,000 tons per annum, and the 
demand was estimated at 6,000 tons per annum. 

The manufacture of synthetic methanol, referred to 
in the foregoing paper, was also the subject of a second 
contribution dealing with its production by the utilisa- 
tion of highly active catalysts at low temperatures and 
pressures. This process, according to Mr. Takashi Eguchi, 
was receiving attention in Japan, the present position 
of the process being described in his paper entitled 
“The Synthesis of Methanol from Coal.” After 
emphasising the necessity of further fundamental 
studies of the nature of the catalyst and the effects 
of poisons in the methanol equilibrium reaction, con- 
sideration was given to the commercial possibilities of 
methanol production under low pressures and tempera- 
tures. Theoretical researches had confirmed the con- 





of High Vacuum Technology) and was by Professor 
W. Gaede, who said that pumps for vacuum work might 
be divided into three main classes according to the 
fundamental laws on which they were based; these 
were the piston, friction and diffusion types. The 
reciprocating pump was more applicable to large scale 
installations working to a vacuum of about 0-0004 in. 
The rotary oil pump was applied only to a small extent 
in the chemical industry, but widely applied in those 
industries involving applied physics. The water-jet 
ejector and the mercury vacuum pump were useful 
adjuncts as auxiliaries and of special service in high- 
vacuum degasification work. Pumps applying the 
friction principle were used where it is desirable that 
no vapour should be developed at high vacua. Dif- 
fusion pumps required an initial vacuum in the region 
of 0-0039 in. In considering the measurement of very 
low pressures in industry, thermal conduction gauges 
were used in measuring the total pressure of gases and 
vapours. High-vacuum technique had found an im- | 
portant field of application in the manufacture of 
radiological apparatus 

In a paper on “ Application of High Pressure in the 
Synthesis of Organic Compounds,” by Professor G. T. 
Morgan, an aceount was given of a series of researches 
on chemical reactions conducted at high pressures. 
Commencing with a study of the methanol condensa- 








clusions of Morgan and others that zinc formate might 
be formed temporarily on the zinc oxide catalyst by 
the combination of carbon monoxide, water and zinc 
oxide, but decomposed at 400 deg. C., finally to assume 
a state of continuous decomposition and regeneration. 
It seemed probable that refined methanol could be 
supplied at 101. (at par) per 1,000 kilogrammes of pure 
methanol if the plant were installed at a uitable place, 
100 tons of coal for gas generation and 45 tons of coal 
for steam-raising purposes, producing 16 tons of refined 
methanol. Tests had been carried out on the toxicity of 
the product obtained. 

At present there is marked tendency towards re- 
placing riveted and forged vessels by the fusion-welded 
type of pressure vessel, and this subject was considered 
in detail in “ The Construction of Welded Pressure 
Vessels for the Petroleum Industry,”’ by Mr. R. K. Hop- 
kins. The severe conditions to which vessels were sub- 
jected in the petroleum industry were discussed and 
methods of counteracting chemical corrosion were 
dealt with. Metal spraying and chromium plating had 
been experimented with for a number of years, but 
had only attained a limited degree of success; more 
satisfactory results had been obtained by using separate 
linings of chromium or chromium-nickel steel spot- 
welded to a base metal. One type of material which 
showed a great deal of promise for this service consisted 


tion and its modifications, this proceeded to an in-| of chrome steel on one side and regular carbon steel 
vestigation of the nature of the higher alcohols pro-| on the other, but it was limited to the smaller type of 
duced in the carbon monoxide and hydrogen experi- | pressure vessels, since it had not been possible to pro- 
ments, which suggested the possibility of synthesising | duce such plates of large area and heavy wall thickness. 
the higher from the lower aleohols by the use of a| There was need for a carbon-steel plate resistant to 
catalyst, capable of acting both as a dehydrogenating | corrosion on one side and capable of being produced at 
and condensing agent. Experiments had demon- | an economic price. 
strated the practicability of synthesising acetic acid} In a paper on “ Gaseous and Liquid-Phase Reactions 
from carbon monoxide and methanol, and from the | at High Pressures,’ by Professor W. A. Bone and 
experimental work it appeared that with varying} D. M. Newitt, a description was given of reactions 
degrees of success acids might be synthesised from a | carried out at pressures up to 15,000 atmospheres and 
large number of alcohols, ethyl alcohol showing less | which were of wide application and technical importance, 
tendency than its homologues to react with carbon | together with the procedure adopted in order to main- 
monoxide. A study had been made of the introduction | tain such pressures for long periods of time. The effect 
of the carboxyl group into aromatic compounds by | of pressure upon reactions in the gaseous and liquid 
direct condensation with carbon dioxide, and the | phases were considered ; it had been shown that in the 
amination of hydroxylic compounds by the use of | gaseous phase, even at 50 atmospheres to 100 atmos- 
ammonium chloride, the application of the latter! pheres, phenomena which were absent or negligible 
raising the complex problem of suitable metals to with- at atmospheric pressure might become prominent. 
stand corrosive action. The autoclave process of | With liquid-phase reactions, it was usually necessary 
reduction with compressed hydrogen in the presence of | to proceed to much higher pressures before corresponding 
a catalyst was useful in the case of highly oxidisable | effects were observed. A wide range of organic reactions 
and readily hydrolysable polyamines, such as those of | had been studied at pressures of 15,000 atmospheres 
the pyridine series, which were described for the first | and condensation, polymerisation and_ esterification 
time had been found to exhibit specific pressure effects 
“ The Development ot an Intermediate Scale Plant | within the region 5,000 atmospheres to 15,000 atmos- 
for High Pressure Hydrogenation of Tar and Tar Dis | pheres pressure. 
tillates,”’ a paper by Messrs. J. G. King and J. Fraser 
Shaw, contained a comprehensive account of the proce 
dure adopted and course of development of an interme- | — 
diate scale plant for the treatment of low-temperature | 
tar and its distillates at high pressures. Research work the Department of Overseas Trade, 35, Old Queen Street, 
indicated that compounds of molybdenum and tungsten | London, 8.W.1, from information received from the Com. 
were the most active catalysts for the treatment of tar. | mercial Secretary to H.M. Embassy at Warsaw, states 
The initial stage of development was to examine the | that the output of coal in Poland during the first six 
reactions involved, the second the design of a suitable | ™Onths of 1936 totalled 13,140,000 tons, as compared 
converter and examination of the course of the reac- | —— one — vs co. Seg tp eee age tard 
4 Z at) oe . ermore, exports of coa uring e 
ete a Fron te aaaBe: the converter and plant were | haif of 1936 amounted to 3,872,000 tons, against 4,311,000 
er ‘ ecven, re Anal plant | tons in the January-June period of 1935, a fall of 439,000 


(To be continued.) 








did not differ, other than in scale from one of commercial | tons in the current vear 
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THE IGNITION OF FIREDAMP 
BY COMPRESSION. 


ALTHOUGH compression-ignition is commonly asso. 
ciated in these days with its useful application in oi] 
engines, other instances of the phenomenon may not 
be under such control. A recent publication, issued by 
the Safety in Mines Research Board, deals, as its title 
The Ignition of Firedamp by Compression*, implies, 
with methods of determining the iguition-temperatures 
of various methane-air mixtures, describing and 
illustrating the apparatus used at Manchester University 
by the late Professor H. B, Dixon and Mr. J. Harwood, 
and summarising their results in connection with the 
investigation of explosions in mines. 

In this pamphlet the ignition-temperature is defined 
as the lowest temperature at which a mass of the 
mixture can self-heat by combination until it bursts 
into flame. Between the instant of ignition and the 
appearance of the flame there is a time-lag that varies 
in duration with the nature of the mixture. The 
methods of determining the ignition-temperatures 
described in the Paper are based on the adiabatic 
compression of the gases. The ignition-temperatures 
and the ignition-pressures can be calculated from 
formule derived from adiabatic compression, for the 
initial temperatures and the initial pressures are known, 
as are also the initial and final volumes. The only 
other necessary constant whose value must be known 
is the ratio of the specific heat at constant pressure to 
that at constant volume. 

The apparatus employed consisted essentially of a 
horizontal compression-cylinder surrounded by a 
water-jacket that enabled the initial temperature to be 
held at a constant value. The cylinder was provided 
with a needle valve through which any desired mixture 
of gases could be passed. Compression was effected in 
the following manner: a heavy weight was constrained 
to fall on to a sliding carriage attached to the elbow 
of toggle arms that, on being straightened out by the 
blow, drove the piston rapidly into the cylinder. 
A number of refinements were incorporated to ensure 
that compression was high enough to cause ignition 
and was rapid enough to eliminate for practical purposes 
loss of heat to the cylinder walls and so to conform with 
the laws of adiabatic compression, also that each 
experiment was conducted within predetermined limits. 
For example, at the beginning of each experiment, the 
sliding carriage was held up in its guides by a stop 
that was withdeawn automatically by the falling 
weight just before impact occurred. At the end of the 
stroke the travel of the piston would be naturally slower 
and slower due to the velocity ratios inherent in the 
toggle motion. This source of error was eliminated by 
arresting the movement of the piston before the 
completion of the toggle stroke, this being accomplished 
by inserting a buffer-cylinder between the piston and 
the toggle. The air in this buffer-cylinder was main- 
tained at a pressure higher than that in the compression- 
cylinder to ensure that the gas mixture under examina- 
tion would not do any work against the piston, thereby 
losing heat. Further, at the end of the toggle stroke, 
the movement of the toggle was stopped by a block of 
lead, and at that moment was locked automatically in 
position, again to ensure that the gas mixture would 
not lose heat by doing work against the piston. The 
limit of travel of the piston was controlled by a series 
of plates, each of known thickness, and in this way 
the compression ratio could be varied with precision. 

Through a window let in the walls, the contents of 
the cylinder could be inspected and a record made on a 
moving photographic film. To record the exact 
completion of the compression stroke, an electric spark 
was produced outside the cylinder. The time interval 
between the spark and the appearance of the flame 
gave a measure of the lag following the ignition of the 
mixture. The luminosity and the duration of the 
flame varied with the strength of the mixture and was 
found to be greatest with a methane content of about 
9} per cent. Though the flames produced by the various 
mixtures were visible, the light emitted when the 
temperature of the gases was near the limits of inflam 
mability was too feeble to affect the moving photo- 
graphic film. This circumstance made it difficult to 
assess a precise value for the duration of the lag, ! ut 
it was found to be least with mixtures containing from 
| 6 per cent. to 17 per cent. methane and was then about 
| 0-02 second to 0-05 second. 

The limits of inflammability of methane-air mixtures 
at atmospheric temperature and pressure have been 
found to lie between 5 per cent. and 14 per cent. methane. 
But under rapid compression these limits were 
| extended considerably, in fact from 2 per cent. to 75 pet 
cent. methane. The greatest pressure that could be 
| obtained with the apparatus described was 300 atmos- 
| pheres, and at this pressure an 80 per cent. methane 
mixture did not ignite. The mixture strength show ing 
| the least values, that is to say, the most easily ignited 
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by compression, contains about 7 per cent. or 7-5 per 
cent. methane, for which the figures on ignition are 
compression ratio 11-5, final pressure 28-3 atmos- 
pheres, ignition-temperature 450 deg. C. At this con- 
centration the value of the ratio of specific heats at 
constant pressure and constant volume is given as 
approximately 1-37. 

The products of combustion were analysed and it 
was found that they were almost exclusively carbon 
dioxide and water, with mixtures containing less than 
about 9-5 per cent. methane. With greater concentra- 
tions additional products appeared, such as carbon 
monoxide, hydrogen, methane, the proportions varying 
with the original concentration. Further, carbon 
deposits were noticed with mixtures having from 21 per 
cent. to 38 per cent. methane. 

It was also established that as the initial pressure of 
the mixture is increased the ignition-temperature 
decreases steadily. A trace of nitrogen peroxide, 
0-67 per cent., present in the mixture also depresses 
the ignition-temperature. To ignite the charges of 
methane and air it was not necessary for the cylinder 
to be completely closed, for ignition could still be 
effected provided that compression was sufficiently 
rapid. 

Another series of experiments showed that, when the 
burning mixture in the compression-cylinder was 
suddenly released through an orifice, the projected 
flame could ignite an inflammable atmosphere containing 
firedamp. The inference drawn is that where a mixture 
of firedamp and air is suddenly compressed in a cavity 
it might ignite, and, if it escapes the projected flame 
could ignite a surrounding mixture of firedamp and air. 
Rich mixtures in the cavity are the most likely to 
project incendive flames, and weak mixtures surround- 
ing the cavity are most readily ignited by such flames. 








AUTOMATIC LUBRICATOR FOR 
CHAIN CONVEYORS. 


A coop deal of attention has been paid of recent 
years to improved methods of lubricating chain con- 
veyors, the effectiveness of this service having been 
shown to have a marked influence on maintenance. 
In the accompanying Figs. 1 and 2, we illustrate a new 
mechanical lubricator for this purpose placed on the 
market by Messrs. C. C. Wakefield and Company, 
Limited, 30-32, Cheapside, London, E.C.2. 

This appliance consists of an oil reservoir supplied 
w th a filling strainer, and supported on the conveyor 
framework by two slotted brackets, to provide for 
adjustment in height. Inside the reservoir is a pump 
cylinder a fitted with a hollow spring-loaded plunger 6. 
The latter is worked up and down in the cylinder by 
the roller and lever c, pivotted underneath the reservoir 
and caused to rise and fall as the small roller on c moves 
over the rollers of the conveyor chain, indicated by d. 
The plunger is fitted with two pins working in slots in 
the spring housing under the reservoir and limiting its 
vertical movement. Near its bottom end the plunger 
is fitted with a delivery ball valve, opening on the up- 
ward stroke of the plunger. The suction valves are 
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housed in the side of the cylinder at e, the suction being 
fitted with a small strainer. These valves lift on the 
downward stroke of the plunger. If the supply of oil 
runs low and the pump draws air, it can be evacuated 
through the ball valve f and the cock g. 

The oil is delivered to the conveyor roller pins by 
two adjustable pipes A, fitted, it will be seen, with ball 
and sockets, so that in addition to radial setting they 
are capable of being fixed in a wide range of other 
positions to suit speed and other conditions. The 
lever c is provided with a tail which serves two purposes. 
It can be used for flushing the pump, when it is de- 
pressed and released vigorously; while in regular 
operation it works in conjunction with an adjustable 
stop i. This normally is set to give the pump the 
desired stroke, according to the amount of lubricant 
required, but it can also be screwed down far enough to 
lift the pump roller free of the conveyor chain, thus 
putting the lubricator if desired out of action. 

The capacity of the size shown is 3 pints, the oil 
reservoirs being 5 in. by 5} in. by 64 in. high. 








CATALOGUES. 


Machine Tools.—From Messrs. Soag Machine Tools, 
Limited, 7, Juxon-street, Lambeth, London, 8.E.11, we 
have received a copy of their latest stock-list, giving 
particulars of a selection of high-grade new and re- 
conditioned machine tools which this firm has ready for 
immediate delivery. 

Metal Rectifiers.—Constructional details of metal recti- 
fiers, developed to meet the special requirements of equip- 
ment to operate a projector ares, form the 
subject-matter of a pamphlet published by Messrs. West- 
inghouse Brake and Signal Company, Limited, 82, York- 
road, King’s Cross, London, N.1. 

Conductors.—Messrs. The Whitecross Company, 
Limited, Warrington, Lancashire, have sent in a neatly 
compiled booklet referring to conductors for overhead 
transmission of the copper, cadmium copper, bronze, 
aluminium, and composite types. The various charac- 
teristics, prices, &c., are set out in tables, sag charts 
being also given. 

Aluminium Paint.—From Messrs. Aluminium Union: 
Limited, Bush House, Aldwych, London, W.C.2, we have 
received a well-produced brochure concerning aluminium 
paint prepared with Alpaste, a new pigment in paste 
form, for which 10 per cent. to 20 per cent. greater cover- 
ing power is claimed, with higher opacity, and a better 
appearance than aluminium péint made with powder. 

Mercury Switches.—The principles on which the design 
and construction of mercury switches are based, and the 
advantages of this type of appliance, are informatively 
dealt. with in a pamphlet forwarded by Messrs. 1.A.C., 
Limited, 88, Chase-road, North Acton, London, N.W.10. 
Switches for ordinary use, and with time delay features, 

rotected or lined switches, and non-tilting switches are 
isted. 

Steam Turbines.—A pamphlet by Messrs. The Terry 
Steam Turbine Company, Hartford, Connecticut, U.8.A., 
is concerned with the Terry axial-flow impulse design 
steam turbine ; the six types shown are all single-pressure 
stage, multi-velocity machines. An unusually wide 
choice of vaives, nozzles, rotors, blading and other parts 


be met. 





enable an extensive variety of operating conditions to | 


Steam Purifiers.—A new pamphlet on steam purifiers 
| has been prepared by Messrs, Foster Wheeler, Limited, 
| Aldwych House, Aldwych, London, W.C.2, in which 
| the design, arrangement and operation of the Tracy 
| purifier are clearly set out. A list of users is given 
| representing over 2,000 of these purifiers fitted to the 
boilers of electric power stations, industrial plants and 
steamships. 

Flue Gas Analysis Equipment.—F lue-gas analysis forms 
the subject of a booklet issued by Messrs. Elliot Brothers 
(London), Limited, Century Works, Lewisham, London, 
8.E.18, the reasons being given for measuring the per- 
centage of CO,, and CO and H, in maintaining the most 
economical conditions of combustion, The principles 
of the Siemens CO,, and CO + H, meters, are described, 
and the advantages of indicators and recorders of special 
types for this work are set out. 

Heavy-Fuel Oil Burners.—Messrs. Nu-Way Heating 
Plants, Limited, Macdonald-street, Birmingham, 5, have 
forwarded a pamphlet detailing the chief characteristics, 
construction and applications of the Rotavac unit control 
burner for heavy-fuel oil, having automatic temperature 
or steam pressure control. This burner is suitable for 
numerous types of metallurgical furnaces, glass melting, 
enamelling, and varnish melting and other industrial 
purposes, boiler firing, central heating, &c. 

Acoustic and Automotive Products.—Acoustic-pad, a 
thermal insulator and noise absorbent for lining ducts 
in air-conditioning systems, forms part of the subject 
matter of leaflets received from Messrs. Burgess Products 
Company, Barwell, Leicestershire. These further give 
a good deal of informative matter on noise in general, 
its measurement through the decibel chart, acoustic 
communication telephone booths for noisy installations, 
automotive air cleaners and exhaust silencers, &c. 

Fans and Gas Accessories.—Messrs. Blackman Export 
Company, Limited, 23, Queen-square, London, W.C.1, 
have sent us an illustrated pamphlet describing centri- 
fugal fans for air, boiler draught, town’s gas, and other 
gases, covering types for all purposes, and sizes for all 
capacities and arranged for any method of driving. Gas 
injectors and burners, automatic gas mixture, tempera- 
ture and flue dan.per controls, flat irons, gas-fired stoves 
and hot water boilers, and soldering and brazing tools 
are dealt with in a further pamphlet. 

Electrical Switchgear.—Catalogue sections in loose-leaf 
form from Messrs. Ferguson, Pailin, Limited, Higher 
Openshaw, Manchester, 11, relate to an oi! circuit breaker 
of three tank construction with a top plate common 
to the three tanks, and normal ratings of 15 kV and 22 kV 
up to 1,200 amperes; a duplicate "bus bar metal-clad 
unit, normal rating up to 15,000 volts and 1,200 amperes, 
suitable for both generating and sub-station installation ; 
and a 22,000-volt single ‘bus bar draw-out metal-clad 
unit suitable for service up to 22 kV. 

Roller Bearings for Railway HEquipment.—Messrs. 
British Timken, Limited, Cheston-road, Aston, Birming- 
ham, 7, have produced a very attractive catalogue 
illustrating developments in the application of Timken 
roller bearings to railway rolling stock. The design, 
operation and. application of bearings and axleboxes 
are fully and informatively dealt with, dimensions, 
weights, capacities and spéed-factor tables being included. 
An interesting feature is a design section to enable 
designers and estimators to select axle boxes for pre- 
liminary schemes. 

Asbestos-Cement Piywood.—Claimed to combine the 
fireproof and insulating properties of asbestos and 
asbestos-cement with the workability and durability of 
wood, a structural material known as Xylotekt, consist- 
ing of plywood reinforced with asbestos-cement on the 
outside or between the plys, forms the subject of a 
brochure by Messrs. Plybestos, Limited, 100, Old Broad- 
street, London, E.C.2. The asbestos-cement is pressed 
into contact with the plywood core under extreme 
hydraulic pressure. Sizes available range from 8 ft. by 
4 ft. upwards and thicknesses from } in, to 1} in. 

Cycle Parks.—The problem of cycle rking has 
become one which municipal and educational authorities, 
commercial and business houses often have difficulty in 
solving. In the latest brochure, prepared by Messrs. 
Constructors, Limited, Nickel voor 8s, Tyburn-road, 
Erdington, Birmingham, over 30 different models of 
car parks are descri , many of them of great ingenuity 
and effecting a great saving in space. Of heavy gauge 
steel construction, these parks can be built up and 
extended as desired, while the method of storage avoids 
damage to property, persons and machines. 

X-Ray Equipment.—A convenient form of construction 
for X-ray units is to enclose both the tube and the trans- 
formers in one receptacle, thus obviating the need for 
high-tension conductors passing through air between the 
generator and the tube and ensuring safety from electrical 
dangers. Hitherto such units have only been suitable for 
a small output. Messrs. Cuthbert Andrews, 47, Red 


Lion-street, High Holborn, London, W.C.1, have pub- 
lished a phlet, describing the Rapidex totally- 
immersed X-ray unit, which enables routine radiograph 


to be carried out in a thoroughly practical manner, wit 
short exposures and good pictorial results. 

Petroleum Meters.—The use of a gauge stick for quan- 
tity measurement and for controlling operations in the 
handling and dispensing of petroleum and similar liquids 
leaves much to be desired. As an improvement on this 
method, the positive displacement meter has been 
adapted to this service. A meter of this kind in which 
the only moving rt is an oscillating metal piston 
moving continuously in one direction is described in 
Bulletin No. 562, published by Messrs. Neptune Meter 
Company, New York, U.S.A. Autostop meters to facilitate 
the delivery of a previously selected quantity are referred 
to. The British representatives are Messrs. F. H. 
| Williams, 81, Gracechurch-street, London, E.C.3. 
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PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 


SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. | ; : 
|on the valve seat and the end of the recess in the valve | wise and prevent its accidental removal. : 
The external surface of the valve seat adjacent | below each of these holes in the spindle there is a corre. 


The number of views given in the Specification Drawings is stated 


in each case ; where none is mentioned, the Specification is not | 


illustrated 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics 

Copies of Specifications may be obtained at the Patent Office Sales 
branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 14. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, yiven after the abstract, unless the 
Patent has been sealed, when the word “ Sealed " ix appended. 

Any person may, at any time within tivo months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts 


ELECTRICAL APPARATUS. 
434,613. Ferranti, Limited, of Hollinwood, 
D. Z. De Ferranti, of Hollinwood, F. H. Batt, of 


Hollinwood. Electricity Meter. (3 Figs.) April 5, 
1934.—The invention is an alternating-current electricity 


meter of the induction type in which the leakage flux | 


in the magnetic circuit of the voltage coil is employed 


to obtain quadrature between the voltage and current | 


fluxes. a is a laminated core in plan approximately 
of the shape of two E's with their centre limbs extending 
beyond the end limbs and mutually abutting and with 
two L-shaped arms, 6, 6 extending from the backs of 
each E. The core is mounted on pillars attached to a 
base plate. Surrounding the centre limb of the core 
a voltage coil e and series coils f are mounted on the 
L-shaped arms, these coils — connected together in 
series or parallel. Return paths for the magnetic circuits 
are provided by a claw-shaped member attached to the 
base plate having extremities h, h and j, j forming poles 
on each side of the core lying on the surface of a cylinder 
the axis of which is perpendicular to the base plate and 
passes through the centre of the core. Braking poles m 
are attached to the core adjacent to the poles j, 7, the 
sets of poles together forming gaps which accommodate 
the braking flux. The braking poles m and the L-shaped 
arms 6 lie on the surface of another cylinder concentric 
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with and within that already mentioned, the poles being 


symmetrically disposed about the centre limb of the core. 
Mounted in the annular gap between the two concentric 
eylinders is a rotor & rotating about pivots in bridge 
members. The core, one pair of L-shaped arms, the 
poles of the claw-shaped member adjacent to the arms, 
the base of the claw-shaped member, the poles of the 
latter member adjacent to the other pair of L-shaped 
arms and these L-shaped arms themselves form a mag- 
netic path in the vertical plane. The centre limb of the 
core, together with the side limbs and braking poles and 
the poles of the claw-shaped member adjacent to these 
poles, form two parallel branches of a magnetic path 
mainly in the horizontal plane. The pairs of L-shaped 
arms and the poles of the claw member adjacent to them 
form local magnetic circuits. The rotor & is a cylinder 
of aluminium mounted on a spindle, the longitudinal 
axis of which conteina the centre of the core. Fluxes 
are generated by the voltage coil ¢ in the three mag- 
netically paralle] paths indicated by chain-dotted lines. 
The flux in one path interacts with the flux in the two 
local magnetic circuits, to produce the normal driving 
torque of the meter. The flux in the other paths, in 
addition to enabling the driving flux to be brought 
parr 9 a into time quadrature with the voltage, 
also provides a braking torque. (Sealed). 


INTERNAL-COMBUSTION ENGINES. 


434,618. Pobjoy Airmotors, Limited, of Roch- | 


ester and D. R. Pobjoy of Rochester. Valve Seat. 
(2 Figs.) April 20, 1934.—-The invention is a valve seat 
of an internal-combustion engine. The cylinder head 
illustrated is of the norma! air-cooled type, being made 
in aluminium and formed with an inlet port and an 
exhaust port. The valve seats 3 are made from nickel- 
manganese-chromium steel and each is formed for a t 
of its length with an external screw-thread, which is 
screwed into the screw-threaded interior of the valve 
port. Each of the valve ports is also formed with a 
countersunk part 5 which extends from the inner end of 
the valve port for a short distance where it meets the 
screw-thread. Each valve seat is correspondingly 
formed with a relatively large shoulder, which is inclined 
with respect to the y of the valve seat and which is 
accurately machined on its inner surface so as to fit 
closely against the inclined walls of the recess 5. Be- 
tween each recess 5 and the screw-thread an annular 


E 
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groove is formed in the walls of the valve port, a 
ring of soft-aluminium wire 7 being inserted in the groove, 


so that when the valve seat is screwed into position in the | 


| valve port the ring acts as a packing-piece and is com- 


port. 
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to the inner end of the screw-thread is undercut slightly 
to form a small seating for the aluminium packing ring 7. 
For further security, the outer end 8 of each valve seat 
is spun or riveted over upon the adjacent wall of the 
valve port. Each valve seat proper is formed at the 
| junction of the outer wall of the shoulder on the valve 
seat and the bore of the latter and the body of each valve 
seat tapers in thickness from its inner end to its outer 
end 8. (Sealed). 





MINING, METALLURGY, &c. 


431,532. G.E. Bailey, of Hale, E. G. Brownlow, of 
Stretford, and Associated Electrical Industries, 
Limited, of Westminster. Metal Tubes. (6 Figs.) 
February 19, 1934.—The invention relates to the manu- 
facture of metal tubes in which a flat strip is converted 
to a tube by passage through dies and its object is 
the manufacture of tubes whereby deviation from 
straightness of the marginal edges of the tubularly 
formed strip is avoided. The machine has a pair of side 
frame members arranged to support the various rollers 
and dies required for the forming operation of the tube. 
The flat metal strip is fed into the machine from the 
| right-hand end om | is drawn through by traction at 
| the left-hand end. The metal strip is indicated at 2, 
and enters the machine by way of guides 3, whence it 
| passes between a pair of rollers 4 and further pairs of 
| rollers, which are arranged stepwise to shape the strip. 
| From the rollers the strip 2 passes to a forming die at 7. 
| From the die 7, the metal strip passes through a pair of 
rollers 9, to a second die 10. From the die 10, the metal 
strip passes to a pair of rollers 11 having a similar 
| function to the rollers 9,and thence through a number of 
| further sets of rolls by means of which the forming 
| operations on the strip are completed. The formed tube 
| leaving the machine is indicated at 16 and passes to an 





arrangement of dies 17 by means of which the marginal 
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edges of the tubes are brought together for welding. 
The closing dies are water-cooled. in Fig. 2, the shape 
of the partially formed tube at the various stages in its 
passage through the machine is indicated. The section A 
is the flat strip entering the guide 3. The section B is the 
shape of the strip after it has passed through the rollers 4 
which turn in the marginal edges of the strip to a small 
extent. On leaving the rolls, the strip then passes to 
the die 7, which consists of a block having formed in it a 
hole or cleft of approximately a segment of a circle 
larger than a semi-circle, and a flat plate by which the 
hole or cleft is closed. The die is tapered from the 
entrance to the exit, but its transverse section is such 
that at no part of its length does it touch the convex 
portion of the strip 2 at every point, but the deforming 
or folding pressure is applied approximately on lines 
located a short distance from the marginal edges of the 
strip, as indicated in the section E. The metal 
strip, which now approximates to a semi-circular 
shape, passes into the die 10, whereby pressure is applied 
at the sides of the partially formed tube to bring the 
edges of the latter nearer together. The section H 
indicates the shape of the strip after leaving the rolls 11. 
The gap between the edges of the tube on leaving the 
last pair of rollers is substantially straight and parallel 
| with the axis and the edges may thus readily be closed 
by the closing dies 17 and welded together. ( Sealed.) 


MISCELLANEOUS. 

415,215. Compressed Rubber Products, Limited, 
of Guildford, and A. J. Niblett, of Reading. Castor 
Bracket. (2 Figs.) May 2, 1933.—The invention is 
a bracket for stationary or swivelling castors for wheels 
for trucks, racks, and trolleys. The bracket consists 
of a baseplate of mild steel which has riveted to it 
two mild-steel cheeks 13 and 15; the baseplate is 
attached by means of four screws to the lower surface 
of a truck. Each cheek, as looked at in side elevation 





The broad base of the triangle is provided with an 
| outwardly-projecting flange 21, by which it is attached 
| to its baseplate. The apex end of the cheek is : 
vided with an outwardly-projecting lug 22, which is 
parallel with the flange 21. The cheeks are each provided 
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with ,a bore to receive a spindle 24 to support a 
wheel 25. Each end of the spindle 24 is provided 
with a diametrical hole just on the outer side of the 
adjacent cheek, so that a strong pin 27 through 


pressed between the inner surface of the inclined shoulder | the hole at each end will position the spindle length. 


Immediately 
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| sponding aperture in the adjacent lug 22. The pin 27 
is made long enough to pass through the aperture in the 
lug and is a split-pin; when in position, its split end is 
spread to prevent accidental withdrawal. The pins 27 
locate the spindle and at the same time act as a lock to 
control inward springing of the cheeks of the bracket ; 
they also couteel outward springing if there should be 
any tendency to such a movement. (Sealed) 


419,310. H. S. Hele-Shaw, F.R.S., of West- 
minster, and T. E. Beacham, of Westminster. 
Hydraulic Control Gear. (3 Figs.) May 13, 1933.- 
The apparatus is for throttle control on an aircraft and 
consists of a transmitter, a receiver, and a single line of 
small-bore copper piping connecting them. The trans- 
mitter is provided with an actuating lever for control 
by the pilot. The transmitter has a casing enclosing a 
vertical cylinder having a piston 5 and a gland for making 
the cylinder fiuid-tight. A connecting rod connects the 
piston 5 to a crank-arm fixed to a rock-shaft which is 
mounted in the casing and has fixed to it the actuat- 
ing lever. Also fixed on the shaft is a cam arm 15 having 
@ cam surface which makes contact with a circular 

oove in a roller carried by a pivot-pin 22 in a 

racket. The bracket is guided for up-and-down move- 
ment by being pivoted to a link 25 pivoted to the casing. 
The bracket is resiliently mounted on three compression 
springs resting on a support and guide 35 which is 
pivoted to the casing and to which the bracket is con- 
nected. The liquid which fills the cylinder is, during 
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action, kept always under compression by the springs. 
The shape of the cam surface is such that the leverage 
decreases as the springs are compressed so that the 
springs will exert practically uniform effect upon the 
piston throughout the working stroke. The receiver is 
practically identical with the transmitter, being provided 
with a cylinder of the same diameter as the cylinder of 
the transmitter. The movement of one piston exactly 
corresponds to the movement of the other without lost 
motion. Attached to the transmitter cylinder is 4 
liquid reservoir 51, the lower end of which communicates 
with the lower end of the cylinder. The communicating 
aperture is closed by a valve 53 on the lower end of & 
rod which passes through the top of the reservoir 51; 
@ compression spring 57 keeps the valve 53 closed and 
acts on the end of a rocker 61, which is pivoted to the 
casing and has a toe 65. This toe overlies a finger 67 
supported by the crank-arm. An ear on the rocker 61 





is of the shape of a triangle, but with its apex missing. | 
| can be moved still farther upwards to a small extent. 


prevents the rocker being rocked upwardly and the 
toe 65 downwardly so far as to clear the toe 65 from the 
com of the finger 67. After the piston of the receiver 
2as reached the bottom end of its stroke, the piston 4 


During this farther movement the finger 67 lifts the 
toe 65 and opens the valve 53. Consequently, if any 
liquid has escaped the loss will be made good from the 
reservoir. (Sealed.) 
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THE HYDRO - ELECTRIC SCHEME | so arranged that the tunnel will always be under a 
OF THE GALLOWAY WATER | head of water, even at the lowest stages of the reser- 


| |voir. A view of this tower is given in Fig. 32, 
| rowss Coan: : | annexed. The slope of the upper part of this basin is 
3 (Continued from page 243.) | 1:1, but it gradually merges into the horizontal floor 


CONTINUING our account of the second part of the | on curves of 5-ft. radius at the bottom, which is at 
Galloway water-power scheme, the water from Loch | 652-75 O.D. This will enable some 40-ft. depth of 
Doon flows into the tunnel leading to Drumjohn | storage to be utilised. The entrance to the 
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Fie. 32. Locu Doon Intake Tower. 








Fic. 33. Doon Intakr, Entrance 10 TUNNEL AND GaTE. 





through an intake, the construction of which will be ; tunnel is controlled by a roller gate with an opening 
clear from Figs. 17 to 26, on Plate XVIII, and of 9 ft. by 6 ft. 6 in., carried ina reinforced concrete 
Figs. 32 and 33 annexed. As will be seen from | shaft, as shown in Fig. 7. A view of this gate 
Figs. 17 and 18, the works consist essentially of an | with the entrance to the tunnel also appears in 
open channel 24 ft, wide, which has been cut in the | Fig. 33, above. In front of the gate is a screen 
rock, the banks of which have been protected with | made up of steel joists across which galvanised 
walls of boulders and large stones. This channel, | steel wire mesh is laid. This screen can be replaced 
which is 100 ft. long, terminates in a forebay, with a | by a bulkhead gate when it is necessary to carry 
crest at 665 O.D. Below this forebay is a concrete | out repairs on the roller-gate. Both the gates 
basin kk ading to the base of the intake tower which is | and the screen are raised and lowered by a travelling 
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gantry, these operations being carried out by hand. 


As the bulkhead gate is not of the balancing 
type, provision is made for admitting water behind 
it to relieve the load. Storage space is arranged 
at the top of the tower to take the bulkhead gate 
or the screen when not in use. 

Details of the construction of the shaft are 
given in Figs. 17 to 19, and in Figs. 2] and 24, 
Plate XVIII, from which it will be seen that itis a 
rectangular reinforced-concrete structure, 60 ft. in 
depth, with internal dimensions 11 ft. by 5 ft., and 
walls 18 in, thick, . It is built into the rocky side of 
the hill, which slopes up rapidly from the edge of the 
loch. The concrete used in the construction of the 
walls had proportions of 1:1:14, and was laid 
within timber shuttering which, where practicable, 
was arranged so that it could be lifted stage by stage 
as the work proceeded, Below ground level, the 
walls are thickened and are filled in solid against the 
excavated rock, which is strengthened by the 
injection of cement grout to ensure a water-tight 
connection, At the bottom the concrete is shaped 
to give an easy entrance to the gate. The top 
of the gate opening is 3 ft. 9 in. below the sill of 
the forebay, so that under all conditions the tunnel 
will be under pressure, and the gate is set on 
the upstream wall of the shaft, so that when it is 
shut and the tunnel is dewatered, the shaft will be 
dry and accessible. 

The base of the shaft is connected to the tunnel 
proper through a bell-mouth opening with vertical 
sides, the distance between which is 6 ft. 6 in. 
The top and bottom are curved and are struck 
on radii of 4 ft. 14 in. and 7 ft. 14 in., respectively. 
The lining is reinforced concrete, and the transition 
from the elongated mouth to the normal tunnel 
section takes place in a length of 10 ft. The con- 
crete at the shaft bottom is shaped to receive the 
gate grooves and to form abutments to take. the 
pressure from the roller trains. The faces of these 
abutments lead smoothly to the bell-mouth entrance 
to the tunnel. The gates and other equipment 
were supplied by Messrs. Glenfield and Kennedy, 
Limited. 

The tunnel itself is driven below Cullendoch 
Hill, as shown in Figs, 15 and 16, Plate XVIII, 
and falls 6 ft. in a length of 2,200 yards, a gradient 
of 1;1107. It is of horseshoe section, the upper 
portion having an internal radius of 4 ft. 14 in., 
and the invert is struck to a radius of 7 ft. 14 in. 
The first 400 ft. were in moraine material, part of 
which was so treacherous that a length of 200 ft. 
had to be driven under compressed air at a pressure 
of 14 lb. per square inch. This length is lined 
internally with reinforced concrete to a thickness of 
4 in. and externally with brickwork to a thickness of 
14 in. The work was carried out in short lengths, 
the brickwork being placed in position as the 
excavation proceeded, The remainder of the 
tunnel was driven in free air through Greywacke 
rock of the Silurian system, and was broken out 
to the full diameter, working uphill from the 
Drumjohn end, An average progress of over 
100 ft. per week was made, pneumatically-operated 
scrapers being used to load the spoil into small 
tunnel wagons. On the completion of the excava- 
tion, the rock surface was roughly dressed and a 
concrete lining with a minimum average thickness of 
7 in. applied, to give an internal diameter of 8 ft. 3 in. 
The concrete in the circular portion was placed 
in position by the use of travelling steel gantry 
shutters, lengths of 30 ft. being dealt with at a 
time. The side walls were placed in advance, using 
one form, and the roof followed, using another 
form. The invert was lined ‘by hand. The 
proportions of the concrete employed were 1 : 2: 4, 
ordinary Portland cement being employed through- 
out. This portion of the work was carried out by 
Messrs. Charles Brand and Son, Limited, 25, Charles- 
street, London, 8.W.1. 





At Drumjohn, a short length of the tunnel lining, 
where moraine or shallow rock was present, has a 
reinforced concrete lining to withstand the bursting 
pressure. Part of this lining was formed within the 

| brick lining, and in this portion the concrete was 
| applied through and over the steel reinforcement by 
la cement gun. It then joins a 320-ft. length of 
| riveted steel pipe, 8 ft. in diameter, which is laid on 
|a gradient of 1: 1,015 to the outlet at Carsphairn 
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Lane, and through the works described below to 
the mouth of the Deugh tunnel. 

As already mentioned, the Loch Doon tunnel is | 
designed to convey water from the Deugh and | 
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WATER-POWER SCHEME, 





Bow Burn to the Loch Doon storage reservoir. 
The further works on this portion of the scheme, | 
which are necessary in order that water may be 
passed into the Loch Doon tunnel, may now be 
dealt with. Bow Burn, which is a tributary of 
the Water of the Deugh, is dammed at the position 
indicated on the map in Fig. 1, on page 241 of our 
issue of September 4, and its flow is thus diverted 
through an aqueduct to the intake works shown in 
Fig. 15, where the Water of Deugh is also im- 
pounded. Roughly, half way between these two 
points is another intake, the position of which is also 
indicated on Fig. 15. This enables the water of a 
small and nameless burn to be taken into the system. 
The construction of the Bow Burn intake will be | 
clear from Figs. 27 to 30, Plate XVIII. It consists 
of a gravity dam, 145 ft. long and slightly curved 
in plan, the radius of the upstream face being 500 ft., | 
shown under construction in Figs. 34 and 35. As 
shown in Fig. 29, it is founded on the rock and the | 
work of building it was generally carried out in the 
way already described for the Doon Dam. The 
crest is formed into a curved spillway at 825 O.D., | 
the flood level being 3 ft. higher. The water 
will run down the downstream face, which is 
built on a batter of 1:3 with an ogee section | 
having a radius of 6 ft. As it was desirable that | 
the intake should be parallel to the flow of the 
stream, it was sited on the east bank, where a| 
settling tank, the details of which are given in 
Fig. 30, was built. The upstream side of this tank 
is provided with a weir whose sill is at 823 O.D., and 
above the sill is a coarse screen to trap debris and 
larger material. The floor of the tank is slightly 
inclined, and is formed of concrete founded on solid 
rock, while the inner wall, whose thickness is 
stepped in three stages, from 3 ft. 6 in. to 2 ft., is 
vertical on its water face. The top of this wall 
is at a level of 829 O.D. The tank is covered with 
timber which is laid on rolled steel joists, and arrange- 
ments are provided for cleaning the screens and for 
raising them when necessary. After passing through 
the screen and settling tank, the water is led into a 
culvert, which is formed in the body of the dam, 
as shown in Fig. 29, and also in Figs. 34 and 35, 
annexed. This culvert, the opening to which can 
be closed by a 6-ft. by 5-ft. 3-in. sluice, has a} 
level floor and is of arch section, the distance | 
between the vertical walls being 4 ft. The arch 
iteelf is struck to a radius of 2 ft., and, as will | 
be seen, the whole structure is reinforced. A 12-in. 
diameter scour pipe and valve are provided for 
cleaning the settling tank, discharging into the 
lower portion of the burn. The reservoir level 
can be lowered for scouring by a 3-ft. 6-in. by 3-ft. 
6-in. cast-iron sluice, which is built on a 6-in. fall 
through the dam structure. The invert level of 
this sluice is at 813 O.D., and it is worked by hand 
from a headstock situated on a gangway, which 
runs the length of the dam and is raised above 
spillway level on concrete piers having five 20-ft. 
and two 19-ft. openings. 

The western end of the culvert is connected to an 
open aqueduct, a typical section through which is 
given in Fig. 31, Plate XVIII. As will be seen, this 
has a bottom width of 3 ft. 6 in., with sides sloping at 
1 tol. Both bottom and sides are lined with mass 








Fie. 35. 


HAULAGE EQUIPMENT IN 
GRAVEL EXCAVATION. 


‘THE greater the volume of a commercial product 
in proportion to its market value, the more signi- 
ficant becomes the selection of haulage equipment 
jas a factor influencing the final production cost. 
The problem is complicated by the wide diversity 
of means now available for the conveyance of bulky 
commodities, operated by a variety of prime movers, 
the relative economic advantages of which are 
|seldom comparable on a basis of first cost and 
concrete to a thickness of 5 in. The maximum depth eee cost alone. A ag selection, becomes 
of water will be 3 ft. 6 in. The earthwork, where it | doubly amp ortant when, as in mining, quarrying, 
rises above the concrete lining, is dressed to slopes of and many industrial pepcemnes, the transport system 
14.to 1. Am access séedway is formed along the | runs loaded in one direction only, the containing 


downhill side of the acueduct. The water of the | “™!ts Teturning empty for the next load. 
nameless burn is diverted by a small dam through | 


In the excavation of gravel the considerations 
a screen into acatch-pit, and is conveyed thence by 


| ruling the selection are especially numerous, as the 
; a . 1 ‘~ s ~ » 4 y > . ; se 
an 18-in. concrete pipe into the aqueduct. The | ‘ hoice is — not only by the mechanical and 
aqueduct itself crosses the burn by a bridge. The | °Cmomic suitability of one type or another of 
total length of the aqueduct between the Bow Burn 








| haulage equipment, but also by the location of the 
and Water of Deugh intakes is 4,800 ft., and it is laid |gravel deposit, the amount of overburden to be 
on a ruling gradient of 1 in 400. 


| handled, and the nature of the excavating plant, 
(To be continued.) which may itself perform part of the work of | 


Bow Burn Dam Unpber Construction. 


locomotive are still strong where large outputs are 
to be dealt with. Where rail traction is employed 
there is still a choice to be made between the 
competing advantages of steam, internal combustion. 
and electric locomotives, but in this respect a lead 
will generally be given by the type of drive used 
for the excavating plant. 

The relative location of the excavators, the treat- 
ment plant, and the storage and distribution point 
also affects the selection of haulage equipment. In 
many cases the excavators themselves can deal 
with the transport of overburden by dumping it 
to the rear as they cut their way forward on the 
working face, and frequently they can also transfer 
the excavated gravel direct to the treatment plant. 
This applies particularly to the extraction of gravel 
from wet pits by means of centrifugal gravel pumps. 
Where the graded gravel is stored in bins immediately 
adjacent to or forming part of the treatment plant, 
the question of haulage is reduced to the absolute 
minimum, as discharge from the bins can then take 
place into the road or rail transport units, or barges, 
for delivery to the consumer. In a majority of 


| instances, however, it is necessary to provide an 


independent haulage system to remove overburden 








GexeratTion or Etecrraicrry 1x Great Britain 
During the first eight months of 1936 the electricity 
generated by authorised undertakers in Great Britain 
totalled 12,625 million units, as compared with 10,909 
million unite from January to August, 1935. 


haulage. The type of prime mover to be adopted is | to the waste dump and to deliver the gravel to the 
a question which has decreased in importance since | treatment plant, and often for distribution purposes 
| the general development of motor transport has | as well. 
| resulted in the evolution of motor vehicles capable | In a previous article (ENGINEERING, vol. cxxx1X, 
of withstanding the severe treatment inseparable page 446, 1935) it has been shown that a succession 


from this class of work, but the claims of the rail | of apparently trivial checks in the operation 0! 
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excavators may result, in the aggregate, in a very 
considerable reduction in the output theoretically 
obtainable. Some of these, such as interruptions in 
order to shift the digger to a new cutting position, 
are largely unavoidable, but time lost in waiting for 
hauling equipment is less excusable, and the first 
essential, therefore, is to ensure that sufficient 
equipment is provided to absorb the full output 
of the shovel or other excavating unit. The figures 
quoted in the article referred to above, indicate that 
this point is usually given due attention, but that 
the loss of time due to “improper operation of 
hauling equipment ” may be many times greater. 
The work on the Panama Canal first drew attention 
to the essential need of efficiency in train operation 
if shovels are to work to capacity. A margin of 
capacity should be provided, in excess of the rated 
output of the excavators, and adequate manceuvring 
space, whether road, rail, or water, over and above 
the minimum necessary to bring the units to the 
loading point and remove them when filled. It is 
difficult to arrive at any set proportion for the 
excess of capacity or of waiting space, but as the 
records quoted show a loss of 14 per cent. of the 
possible digging time due to this cause, as observed 
over a total of more than 100 contracts, a surplus of 
10 per cent. on a capacity basis would probably 
prove sufficient. It is hardly to be expected that 
the whole of the 14 per cent. loss could be recovered, 
however generous the provision of transport units. 
An extra reserve of units is required to allow for the 
temporary withdrawal of any needing repairs. 

A detailed examination of the subject has been 
made by the United States Bureau of Mines and 
the results reported by Mr. J. R. Thoenen, the senior 
mining engineer, in two Information Circulars 
recently published. Of these, Circular No. 6856 
deals with rail haulage by locomotives and trucks, 
hoists and rope conveyors, and remote-control 
systems. Circular No. 6875 covers motor haulage 
by road, conveyor belts, pumps and pipe lines, 
barges and tugs, and aerial ropeways. Stress is laid 
upon the impossibility of laying down any rigid 
lines of demarcation between the spheres of the 
different systems, more especially as the method of 
nining, which in turn is dependent upon the nature 
and location of the deposit, exercises so much 
influence on the final selection ; but an attempt is 
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| to work out cost estimates covering at least a year’s 
| working, for a number of alternative combinations 
| of type, unit capacity, and kind of prime mover for 
which no exact precedents exist, before any decision 
can be reached. 

The most popular form of haulage used in con- 
junction with mechanical excavators is some arrange- 
ment of wagon trains running on rails, Although 
flexibility in position is restricted to some extent 
by the presence of the rails, and considerable 
attention must be devoted to track maintenance if 
the plant is to be worked to a high capacity, there 
is a wide range of flexibility in capacity, and altera- 
tions can be made also in the motive power without 
involving radical changes in the rest of the plant 
and without interruption of the service. The most 
serious interruptions usually arise from derailments, 
and any time and trouble expended on track main- 
tenance is the soundest form of insurance against 
delays of this nature. Good track, of course, makes 
possible the use of larger wagons, longer trains, and 
heavier locomotives, when, although derailments 
may be fewer, re-railing will become more difficult 
when the need does occur. 

The length of haul has a considerable bearing upon 
the size of wagon. Except at the loading point, 
which may require to be shifted fairly frequently to 
suit the position of the excavators, a long length of 
track is usually semi-permanent in location and can 
be more solidly constructed than the track at the 
working face. Higher speeds are, therefore, possible, 
and large wagons can be employed with advantage, 
thus simplifying “ spotting” of the digger bucket 
and reducing spillage. The American survey con- 
templates the use of rail cars up to 50 tons capacity. 
With such large vehicles, however, the locomotive 
must assist the shovel by moving the train to suit 
the swing of the bucket arm, and if the shovel is 
of small size relatively to the wagon capacity, may 
have to shift the whole train once or twice for each 
wagon. This sets a limit to the practicable length 
of train, apart from restrictions due to the length 
of the branching terminal tracks if the layout does 
not permit of a complete loop, as it is easier to 
start a number of small wagons than the same load 
in a few large ones; but the greater proportion of 
load to tare weight afforded by large wagons shows 
to advantage on long hauls, 





made at a broad subdivision of types, based on the 
information on current practice. 

Where excavation is accomplished by power 
shovels or draglines, the preference in haulage 
equipment is for locomotives and railway trucks, 
motor lorries, wagons and hoists, or conveyor belts, 
in the order given. Cranes are served either by 
locomotives and wagons, or by motor lorries. 
Power scrapers and cableway excavators usually 
do their own hauling, but may also work in con- 
junction with each other, or with rail or road units. 
Hydraulic dredgers either do their own transporting 
by means of pumps and pipe lines, or deliver the 
spoil and gravel into barges, but may also be served 
by power scrapers or cableways. Clamshell, ladder 
and dipper dredges deliver into barges; and 
hydraulic giants into sluicés, or else the slurry 
washed down is picked up by pumps and delivered 
through pipe lines. Local conditions may call for 
quite special treatment, however, and the use of a 
system which could not be economically justified in 
the absence of those conditions. 

The character of the excavated material must also 
be taken into account, particularly if it contains 
heavy boulders, and if, in addition, shovels or 
draglines of high bucket capacity are being em- 
ployed. In such circumstances the use of road 
motor vehicles may be rendered impracticable owing 
to the risk of damage to the springs in loading, 
however suitable this form of transport might be 
©n other grounds. Boulders may also require the 
use of barges where pumps and pipe lines would 
have been preferred. Either barges or pumps 
might be suitable as transport where the gravel is 
found with a heavy admixture of clay, but in such 
& case the balance of advantage would probably rest 
with the pump, which would perform the secondary 
function of a first-stage separator, washing away a 

tge proportion of the clay before the gravel 
Teaches the treatment plant. Each case must be 


The standard of vehicle maintenance, especially 
in the condition of axle bearings, is an important 
factor in determining the power expended in hauling. 
Dynamometer-car experiments have shown that 
gravel-pit haulage on level track required drawbar 
pulls varying from 10 1b; to a maximum of 60 |b. 
per ton of gross train weight. The latter figure was 
quite exceptional, however, and in general 40 lb. 
per ton is not likely to be exceeded. Between 
speeds of 5 miles and 10 miles per hour little varia- 
tion was found in train resistance. Speeds higher 
than 10 miles per hour are not usual on short hauls, 
but if the haul is long it is advantageous to provide 
track and locomotive power capable of higher speeds, 
in order to reduce the time required for the round 
trip, as an alternative to additional equipment. 
The type of locomotive employed should possess 
ample reserve power, as power rather than speed 
is the primary qualification ; the cost of an excess 
of power may be easily exceeded by the loss caused 
by insufficient power under adverse conditions. 
Coal-fired steam locomotives have been generally 
favoured in the past, but are now being successfully 
challenged by the oil-engined type. Steam power 
is flexible, permits slow movement in starting 
combined with good acceleration, and is capable 
of considerable overload if necessary, but requires 
suitable arrangements to be made for the supply 
of fuel and water. Some loss of working time is 
almost unavoidable in refuelling and filling water 
tanks, and the time occupied in raising steam from 
cold is a factor of importance. The oil-engined 
locomotive is free from this short-coming, but is 
rather less flexible, being designed to give maximum 
power at a certain fixed engine speed. With suitable 
gear ratios, however, this disability is not serious. 
The overload capacity is sufficient for most require- 
ments, and as the fuel tanks usually contain enough 
for a normal working period, work need not be 
suspended for refuelling. 





considered on its merits, and it may be necessary | 


Electric haulage, whether by overhead trolley, 


usually favoured in gravel excavation. Third-rail 
systems involve additional expense in laying and 
shifting the track, and protection is a difficulty. 
The necessity for proper track bonding is another 
drawback, which applies also to the overhead trolley 
type. Storage battery locomotives are high in 
first cost, their speed is low, and considerable time 
is occupied in recharging. Capital outlay is also 
involved in providing equipment for recharging. 
Some electric locomotives are used, which take their 
current supply through armoured cables carried on 
reels and automatically rewound when reversing, 
but in practice the cable length is limited to about 
1,000 ft. and the mobility of the unit cannot com- 
pare, therefore, with that of the other types. 

Compressed air and fireless steam locomotives 
may be employed, but as gravel excavations are 
usually open cuts, there is seldom any occasion 
to use types which have been primarily developed 
for underground working. A remote-control system 
of electric working, described by Thoenen, is of 
interest, although the initial cost is evidently 
considerable and the expense of shifting the track 
renders it chiefly applicable to large open pits with 
a long working face in which the track can run 
parallel with the route of the digging unit. In 
this system large cars are used, each with its own 
driving motor. Current is supplied through a 
third rail, fitted in independent sections, only 
one of which is electrified at a time. Control is 
exercised from a central tower containing a switch- 
board by means of which a single operator can 
start, stop, and reverse the individual cars as 
required. The system, used successfully in rock 
quarrying, is expensive to install, but is said to be 
low in operating cost and to reduce to a minimum 
the time lost in waiting for empty cars. 

The gauges to be found in gravel working range 
from a minimum of 20 in. to the standard railway 
gauge of 4 ft. 84 in. Locomotive haulage is not 
usual with a gauge less than 24 in., and the tendency, 
if narrow gauges are used, is to lay either 3-ft. or 
3-ft. 6-in. track. Narrow gauge track has the 
advantage that it can be laid, and if necessary shifted, 
in complete lengths, without separate handling 
of the rails and sleepers. Standard gauge permits of 
larger locomotives and wagons, and therefore 
affords a lower haulage cost for labour and repairs on 
a ton-mile basis, but it calls for heavier rails, easier 
curves and generally better construction to suit 
the greater locomotive weights, and is not justified 
for pits with only a moderate tonnage output. 

Hoist and rope haulage may be divided into 
four types in general use, these being the engine 
plane, gravity plane, the tail-rope system and the 
endless rope. The last-named is not often employed 
for ground haulage in gravel pits, although its 
equivalent, the overhead ropeway, is sometimes 
favoured for small workings separated by broken 
ground from the treatment plant or distribution 
point. The tail-rope system, in which the main rope 
hauls the loaded trucks in one direction, while 
the tail rope pulls the empty trucks in the opposite 
direction on a parallel track, is also of limited 
applicability. It may be worked with two hauling 
drums, one at each end of the route, or by a double- 
drum hoist at one end, with the tail rope led through 
a sheave at the other end. 

The simplest form of engine plane consists of a 
single track, with the hoisting engine at the top 
of the incline, loads being raised or lowered as 
required by a single rope. Gravity lowering is 
usual, under the control of the hoist brake. If 
double track is provided, two ropes are used, either 
on the same drum or on separate drums, loaded 
trucks being pulled up one track while the empties 
descend the other. Where two drums are fitted, 
provision is made to lock them so that descending 
empty trains—or “ journeys,” as they are known in 
some mining districts—can assist the upward haul. 
If the upward and downward traffic is properly 
balanced, a single line with a half-way passing 
place can be used. Where the loaded traffic is 
down the incline, the hoisting engine can be dis- 
pensed with and a pure gravity plane used, the 
loaded cars drawing up the empties. Normally, 
inclined plane hoists are only used when the gradient 





is too steep for locomotive haulage, and as they 
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cannot be moved to follow the digging plant into 
the cut, must be associated with some other means | 
of haulage to maintain connection. The wire ropes 
used for hoisting usually have 6 strands, each of 
19 wires, and haulage ropes, 6 strands of 7 wires, | 
on @ hemp core. The rope should be of a size 
having a breaking strength 5 to 7 times the working 
stress, the latter ratio referring to haulage ropes 
liable to drag heavily. 

Convenience and flexibility in operation are 
qualities difficult to value in terms of money, but 
they are undoubtedly the chief reasons for the 
increasing use of road motor vehicles in gravel 
excavation. The first cost of the heavy types 
which alone are really suitable for the work, and 
their comparatively short life by contrast with the 
long service obtainable from railway rolling stock 
properly maintained, are adverse considerations of 
serious consequence in an operating balance sheet, 
and it is a common experience that both labour 
costs and the overall cost of haulage services are 
greater with motor lorry haulage than with rail 
or other systems; but the advantages, chiefly in 
flexibility, outweigh the increased expense. 

On temporary work the heavy lorry can go any- 
where that the exeavating shovel can cut its road, 
without further preparation of the surface, unless 
the ground is too soft to bear it. On more per- 
manent locations it is advisable to provide and 
maintain a good road surface as a means of reducing 
the time for a round trip and avoiding trouble with 
springs and axles, The lorry has more power per 
ton of load than the average rail unit, can accelerate 
more quickly, and therefore offers a shorter time 
cycle on short hauls, On long hauls this benefit is 
less pronounced, but as the lorry can negotiate much 
steeper gradients and sharper curves in manceuvring 
at the terminal points, the difference in intermediate 
speeds only operates against it when the haul 
extends to several miles, and then only in competi- 
tion with the speeds possible on well-ballasted 
permanent way, The road-transport unit has the 
further great advantage that it can, if required, 
deliver direct from the excavation to the customer. 
As a time-saving feature this is of prime importance, 
as it is the common experience that the theoretical 
maximum road speed has much less influence on 
the round-trip time, than the time spent at the 
beginning and end of the run in loading and unload- 
ing. 

To obtain proper service from a fleet of heavy 
lorries, however, certain requirements must be 





regarded as essential. The size of vehicle, and the 
type of body fitted, must be suited to the ruling 
conditions, For example, two vehicles of relatively 
small capacity require double the labour of one 
large unit of the same total load, but the smaller 
vehicles may travel safely on a road which, in bad 
weather, would not carry the larger lorry, and the 
lost time avoided by using smaller units may be 
more than sufficient to balance the greater labour 
charge. On the other hand, small lorries are not 
economical when used in conjunction with excava- 
tors of large bucket capacity, and in such a case it 
might be sounder economy to construct a better 
road. American practice employs single vehicles 
holding as much ag 15 tons, but British requirements 
are usually met by units of less capacity, 5 tons to 
7 tons being apparently most in favour. 

A lorry fleet, to be worked efficiently, requires 
not only careful and systematic maintenance, but 
also a high degree of organisation in its employment. 
Lost time, however incurred, is the chief obstacle 
in the way of low operating cost per ton-mile, 
and too much attention can scarcely be given to 
means for avoiding it. British practice favours 
rear-dumping, which in many cases involves 
turning and backing the lorry to the required spot. 
Side-dumping might be preferable in many cases, but 
only a study of the layout of the pit and the terminal 
point can decide such a question in a particular 





instance. 

Conveyor belts, like hoists and inclines, are usually | 
found in conjunction with some other method of 
handling, as their design requires a fairly permanent | 
supporting structure and they are not adapted to | 
keep up with a digger which is frequently changing | 
its position. Field conveyors must operate in 
straight lines, and flexibility, if required, must. be | 
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contrived by using sectionalised units. Troughed| Exhibition, which opened at Olympia on the 


belts are preferable to flat belts, having approxi- 
mately double the carrying capacity, but the degree 


| of troughing, and the number of plies of belt mate- 


rial, require modification to suit the character of the 
material handled. Five plies might suffice to 
convey sand, but a belt of the same width, intended 
for gravel, would need six plies, and for gravel 
containing heavy boulders, eight plies. The maxi- 
mum angle at which the conveyor will operate 
successfully depends upon the angle of repose 
of the material. Typical figures are 15 deg. for 
dry sand or dry screened gravel, 18 deg. for un- 
screened gravel, and 20 deg. for damp sand or moist 
unscreened gravel. Belt speeds range in ordinary 
practice, for abrasive materials, from 250 ft. per 
minute for a 12-in. belt, to 400 ft. per minute for 
belts 36 in. wide or more. The carrying capacit’y 
is subject to some variation with changing physical 
characteristics of the gravel; wet weather, for 
example, will cause it to heap higher on the belt at 
first, but an excessive moisture content may produce 
the opposite effect. 

In the formula quoted by Mr. Thoenen, carrying 
capacity in tons per hour (presumably short tons) 
is given by (K x W x 8 x M) + 200,000; where 
W is the width of the belt in inches, 8 is the speed 
in feet per minute, M is the weight of the load in 
Ib. per cubic foot, and K is a factor depending 
on belt width, and ranging from 3-2 for a 12-in. 
belt to 4-00 for one of 60 in. width. The power 
required depends upon the total weight moved, 
including that of the belt, the frictional resistance, 
and the height to which the load is raised. 

The other methods of conveyance discussed in 
the two Information Circulars referred to, namely, 
pumps and pipelines, barges and tugs, and aerial 
trams, have been considered to some extent in 
previous articles, and are relatively of less impor- 
tance than the three systems mentioned above. 
They are, in fact, methods to suit more or less 
special cases, whereas rail haulage, road transport, 
and conveyor belts may be regarded rather as the 
normal expedients. In all three of these systems, 
as in the powering of the excavators themselves, the 
indications are that the internal-combustion engine 
has already come to the front and is rapidly con- 
solidating its position—a further indication, if any 
be needed, that modern commercial production 
sets a high value on convenience and flexibility, and 
is prepared, if necessary, to accept an increase 
in operating cost rather than forego these advan- 
tages. 


THE BUILDING TRADES EXHIBI- 
TION AT OLYMPIA. 

ALTHOUGH great improvements have been effected 
in recent years in the design of public buildings and 
offices, it may be doubted whether any corresponding 
advance has been made in the construction of 
private dwellings. The very large number of houses 
which have been erected to overcome the housing 
shortage, for example, usually follow closely on the 
lines of earlier buildings of similar type, and it may 
be doubted whether many of them are one whit 
better in design or construction from any material 
standpoint than equivalent houses built before the 
war. No doubt this is largely due to the restrictions 
imposed on the architect by the materials at his 
disposal, but it may also be suggested that he 
tends to follow a rather conservative policy, The 
experience gained in timber, steel, concrete, and 
houses built with other unconventional materials 
during and after the war suggests that brick and 
stone still constitute the best materials for private 
dwellings, but the arrangement of such houses still 
calls for unfavourable comment in many cases, 
draughty and ill-lighted rooms being not at all 
uncommon, and space being frequently wasted in a 
manner which would not be tolerated in a factory. 
There appears to be a widespread conception that 
no two houses should be exactly alike even in a row 
of new villas, and it is very improbable in these 
circumstances that all the houses will be equally 
well arranged. Apart from the main structure, 
however, the newer dwellings offer decided advan- 
tages from the point of view of the fittings, and it is 
in this direction that the chief progress may be 
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16th inst., and closes on September 30. From 
however, the main 
interest of the exhibits lies in the machinery for 
preparing and handling building materials, and it is 
with this that we propose more prticularly to deal. 

Concrete mixers, pumps, and hoisting appliances 
form the exhibit of Messrs. Millars Machinery 
Company, Limited, of Pinners Hall, London, E.C.2, 
and Thorley Works, Bishop’s Stortford, Four 
mixers are shown, two being of the Millars-Jacger 
tilting-drum type, driven by Bamford hopper-cooled 
petrol engines and mounted on road wheels, and 
having capacities of 30 cub. yards to 35 cub. yards 
and 36 cub. yards to 45 cub. yards of mixed concrete, 
respectively, per 8 hours’ day. The larger machine 
is fitted with a power-operated loading gear. A 
rotary mixer with non-tilting drum is also shown, 
on a similar road mounting, and with power loading 
gear. It is driven by a 5-h.p. engine, and is rated 
at 10/7 cub. ft. capacity, giving an output between 
80 cub. yards and 100 cub, yards per day. The 
remaining mixer is an overdriven roller-pan type 
for handling compo, sand-lime, mortar, or black 
mortar, and has a pan 4 ft, 6 in, diameter, driven 
by a 5-h.p. hopper-cooled vertical engine. 

The hoisting apparatus shown comprises a 15-cwt. 
friction winch with a lifting speed of 100 ft. per 
minute, the power unit being a 7-h.p. engine of 
similar type to those used on the mixers, and a full- 
cirele ‘ Universal” hoist, of 16 cwt. maximum 
capacity at speeds up to 200 ft. per minute. This is 
provided with a detachable platform, for which can 
be substituted either a tipping skip ora bottom 
discharge hopper, and is suitable for use either inside 
or outside a building. 

Two types of pump are shown, one which the 
firm have manufactured for a number of vears, 
being a 4-in. diaphragm pump, worm-driven by 
a vertical Bamford petrol engine. The other, a 
small self-contained engine-driven unit on a two- 
wheeled truck, is a more recent addition to the 
range, and has been selected, therefore, for illustra- 
tion in Fig. 1 on page 301. The Millars-Mono 
pump, as it is called, has a 3-in. suction and 2-in. 
diameter delivery, and a capacity for heads up to 
40 ft. of 3,500 gallons per hour. | It is self-priming, 
and is stated to draw satisfactorily from a depth 
of 29 ft. The moving element of the pump is a 
rotor in the form of a succession of eccentric circles 
arranged as a single start scroll, rotating in a multiple 
start thread forming the stator, made of a special 
rubber composition. The rotor and stator are 
continuously in line contact at two points in their 
length, giving a high sealing effect and correspon- 
dingly good suction efficiency. The drive is direct 
from the engine crankshaft, the rotor shaft being 
carried in a double universal joint to allow for its 
eccentricity. The engine works on the two-stroke 
cycle and is of 3h.p. Lubrication is on the petroil 
system, and the cooling water is contained in 4 
tank mounted on the pump outlet flange and 
surrounding the delivery pipe, as shown in the 
figure. An indirect cooling effect is, therefore, 
obtained from the water passing through the pump. 
It is claimed for the, pump that it will handle 
sewage and other sludge, clay puddle, waterborne 
sand, &c., without undue wear, the flow being 
continuous and, owing to the design of the rotor, 
free from pulsation. 

Power-driven hand tools operated through flex- 
ible shafting are usually found employed withn 
buildings, where the necessary drive can be taken 
from shafting or from independent motors. In 
sub-sections of the building trade, such as the 
quantity production of joinery, where the work 
is carried out under cover, there is an obvious 
field for their use, and in fact, they are employed 
extensively for sanding, drilling, serew-driving and 
similar operations. On outside work, however, the 
supply of power may be a difficulty, and to meet 
such cases as the dressing and finishing of external 
wall surfaces, removing shuttering marks [rom 
concrete, and chasing grooves for electric conduit. 
a self-contained portable petrol engine-driven set 
has been developed by Messrs. The Flextol Engin- 
eering Company, Limited, of 149, Lupus-street, 
London, S.W.1, and is shown on their stand. 

The unit, illustrated in Fig. 2 opposite, consists 
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SELF-CONTAINED Mono Pump Unir; Messrs. Mittars Macuwinery Company, LIMITED. 
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t of a J.A.P. model 4, four-stroke engine, mounted | directly coupled. 
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}at 1,500 r.p.m., 1-15 brake horse-power at 1,800 
|T.p.m., and 1-28 brake horse-power at the full speed 
of 2,000 r.p.m. The speed is regulated by an 
| enclosed centrifugal governor actuating the throttle 
| valve, and can be adjusted within fine limits. The 
| design of the engine, which has a detachable head 
of aluminium alloy, follows the standard J.A.P. 
| practice, with enclosed camshaft and side-by-side 
valves, and splash lubrication from a sump holding 
a quart of oil. Cooling is by fan blades incorpo- 
rated in the outside flywheel, forcing air through a 
cowl surrounding the cylinder head. This system 
has many advantages over water-cooling for an 
application of such a nature, and is stated to be 
amply sufficient to permit of continuous running 
without overheating. The weight of the set is 
| 87 Ib., and it can be supplied with a connection 
| suitable for any existing Flextol tools, which can 
thus be used with the standard electric motor drive 
in the works, or taken out on site, as may be 
| required, 

As distributors and service agents for Black and 
| Decker electric tools, Messrs, E. R, Cole, Limited, 
G.W.R. Sidings, Wood Lane, London, W.12, are 
exhibiting a range of circular saws, sanders, 
polishers, hammers, grinders and drills suitable for 
|the particular requirements of the building and 
allied trades. A number of these portable tools 
have been described in connection with other 
| exhibitions, and it will suffice, therefore, to deal in 
| detail with one typical machine, the electric hammer 
| illustrated in the sectional drawings, Figs, 3 and 4, on 
|this page. This hammer, which has been com- 
pletely re-designed, is believed by Messrs. Cole to be 
| the only one of its type on the market, and is made 
| in two sizes, weighing respectively 8} lb. and 
| 16} Ib., but both striking the same number of 
| blows, viz., 2,800 per minute. A casing of alumi- 
nium alloy contains a universal motor, supplied for 
voltages of 110, 220, or 250, as required, mounted 
at right angles to the barrel and driving a reduction 
| gear, the driven member of which carries a crank- 
| pin. The barrel is provided with a steel liner, in 
which the piston assembly is reciprocated by the 
| crankpin and connecting rod. The piston is bored 
to form a guide for the hammer ram as shown, dual 
| cushioning being effected by means of a coil spring 
| between the ram and piston, and also by the air 
| trapped within the axial guide, so that the blows of 
[the hammer are not transmitted directly to the 
driving mechanism. The motor and gears run in ball 
| bearings, and a fan, mounted on the motor spindle, 
| circulates cooling air through the casing and out 
through holes in the bottom cover, which is also 
the housing for the commutator-end bearing. 
Control is by a trigger within the saw-type grip. 
| The three-core cable is led into the lower end of the 
handle. The arrangement of one of the brushes is 
shown in Fig. 4. The smaller hammer, which is 
143 in. in overall length, is supplied with a chuck 
and a §-in. star drill, and the larger hammer, 16 in. 
overall, with two chucks and a 1-in. drill, but it will 
take tools up to 1} in. and in a greater variety of 
types, including wood gouges and chisels, and seam- 
ing tools for removing mortar between bricks, to 
make openings in brick walls. 

In the last volume of ENGINEERING, in connection 
with the British Industries Fair, we described on 
page 174 the 2 cub. yards Muir-Hill dump wagon 
manufactured by Messrs. E. Boydell and Company, 
Limited, Elsinore-road, Old Trafford, Manchester, 
16. A new, but larger, machine of similar type, 
with a capacity of 3 cub. yards, is being shown in 
| the present exhibition by Messrs. Boydell. The 
general appearance can be seen by reference to 
Figs. 5 and 6 on page 302. The machine is equipped 
with a full-floating front axle and 11}-in. twin 
low-pressure tyres. The steering wheels on the 
rear axle, actuated by Marles-Weller steering gear, 
are fitted with 9-in. tyres. 

The 3-yard body is built of steel plate, electrically 
welded and reinforced where necessary with rolled 
| steel sections, and is of the gravity type, tipping 
|and returning to the loading position automatically. 
| It is controlled by chains, in which coil springs are 
| incorporated, as shown in Fig. 5, and by altering 




















The engine has a bore and|the point of attachment to the angle bars beneath 


on a multi-ply wood base and fitted with an ex-/stroke of 57 mm., corresponding to a capacity | the body, the tipping angle can be adjusted up to 


ts tended crankshaft to which the flexible shaft is|of 145 c.c., and delivers 0-96 brake horse-power | 90 deg. with the ground. In the travelling position, 
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instantaneously by a foot pedal. The driver sits at | EXHIBITS AT THE BUILDING TRADES EXHIBITION. 


the rear of the vehicle beside the four-cylinder engine, | 
which is attached by a three-point suspension to the 
steel channel frame. A choice of engines is avail- | 
able, to run on petrol or paraffin, as desired. Fuel 
is supplied by gravity from a tank holding 8 gallons, | 
placed over the engine and protected by a stce! hood. 
The overall dimensions are, width, 7 ft. 6 in. ; 
length, 10 ft. 6 in., and height, 5 ft. 11} in.; the | 
tare weight is approximately 3 tons 8 cwt. The 
track from centre to centre of the driving wheels is 
5 ft. 4} in., but this hardly indicates the stability | 
inherent in the design, as the twin tyres give a 
total width of ground contact each side of nearly 4 ft. 
The weight on the driving axle when loaded may | 
amount to 5 tons, so that the machine rapidly con- 
solidates its own road when travelling to and fro 
over bad ground. The whole of the load is taken on | 
the reinforced steel axle casing, on the end of which 
the cast wheel centre revolves on Timken taper 
roller bearings, the axle shafts being subjected to the 
driving torque only. The outer wheel can be} 
removed to give access to the inner wheel, without | 
disturbing the bearing assembly. The brake drums, 
are 16 in. in diameter, and are acted upon by the 
hand brake. A separate foot brake is provided, 
operating on the transmission shaft. The rear axle | 
has a centre-point mounting, to give ample flexi- 
bility on rough ground, and the wide steering lock 
enables the wagon to turn at a radius equal to its | 
length, 10 ft. 6 in. 

A very extensive display of electrically-driven 
woodworking machinery is presented on the stand 
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of Messrs. Wadkin and Company, of Green Lane | 
Works, Leicester, whose 19 exhibits include a variety 

of planing and moulding machines, saw benches, 

tenoning and mortising machines. A number of 

these are more or less standard products of the firm, 

already familiar to different branches of wood- 

working industry, and therefore need not be 

described in detail; but some particulars may be 

given of the straight-line edger, and the sectional 

feed panel planer, shown in Figs. 7 to 10, page 303, 

both of which are now shown for the first time, and 

also of the high-speed router, the head of which is 

shown in Fig. 11, page 304. 

The straight-line edger, or ripper, to which Figs. 

7 and 8 relate, is designed for the rapid production | 
of- large quantities of finished stock, all classes of | 
straight-line ripping, matching-up and jointing, and 
the cutting out of imperfections from crooked or un- | 
even material, the stock leaving the saw with a finish | 
suitable for making glued joints without further | 
machining. As can be seen from the illustrations, 

the design embodies an unusual principle, in that 

the saw is mounted to cut in its normal downward 

direction. This feature enables the saw and motor | 
to be built solidly into the main frame of the | 
machine, and also avoids the necessity for the | 
protecting front guard which, with an upward- 
cutting saw, is required to hold the timber on the | 
driving chain. 


Saw diameters from 10 in. to 18 in. in ieominb | 


: 
can be accommodated, and the machine will handle 


timber up to 4} in. thick, The table is 6 ft. 9 in. | 
long and has a full width of 4 ft. 54 in., the height | 
above floor level being 2 ft. 11 in. Independent 

motors are fitted to the saw spindle and the feed | 
chain, and are manufactured by Messrs. The British | 
Thomson-Houston Company, Limited. They can | 
be supplied either for direct current or for alternating 
current, two-phase or three-phase, 50 or 60 cycles | sleeve mounted in a yoke beneath the table and 
frequency. The saw motor develops 1] h.p. and | capable of rotation through a worm gear by the 
the feed motor 3 h.p., the latter being of the change- | large hand wheel shown, thus raising or lowering 
speed type with con‘rol gear giving speeds of 50 ft.,| the saw. Worm gearing is also employed to drive 
75 ft., 100 ft., or 150 ft. per minute. With a 50) the feed chain, the connection from the worm-gear 
cycles supply the saw, which is directly driven, | shaft to the chain shaft being by a silent roller chain. 
revolves at 2,900 r.p.m. The control gear is made |The feed chain consists of nickel cast-iron blocks 
by Messrs. Brookhirst Switchgear, Limited, and is so | grooved on the underside to fit the grooves in the 
arranged that the whole of the control operations | supporting track, which is automatically lubricated 
are performed at the feeding end of the machine! by a film of oil and can be adjusted vertically in 
by three push-buttons. Two buttons start the | relation to the table surface. The stock is held on 
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saw and the feed mechanism, respectively, and the | the feed chain by 16 overhead pressure rollers of 
third, of distinctive shape and coloured red to/| ground steel, hung in pairs and controlled by springs 
facilitate selection, stops both motors simulta- | and also vertically adjustable to suit the thickness 
neously. The rate of feed is set by a hand-operated | of the work by means of a conveniently placed | 
speed-selector switch. |hand wheel shown in both Figs. 7 and 8. A 

The saw spindle is carried in a circular eccentric | counterbalanced safety table is provided at the 
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delivery end of the feed chain to prevent short pieces 
of timber from wedging in the table opening where 
the chain turns downward. 

The 30-in. panel planing and thicknessing ™* 
chine, which is shown in Figs. 9 and 10, 1s a three- 
speed example, capable of working with timber 30 in. 
wide and from } in. to 9 in. thick, and can be sup 
plied for direct-current or alternating-current motor 
drive or, alternatively, with a ball-bearing counter 
shaft and fast and loose pulleys, for driving by 
belt. Fig. 9, opposite, shows the general arrange- 
ment of the machine, and Fig. 10 the construction 
of the cutter block, which has a 5-in. diameter 
cutting circle and runs at 4,000 T.p.m. The ma- 
chine consists of a heavy cast-iron frame provided 
with broad vertical slides to guide the movemem 
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of the cast-iron table, 3 ft. 9 in. long, which ! 





aogeew7pw eae s_ eae - —«— «= 





SEPT. 18, 1936.) 





393 





ENGINEERING. 


EXHIBITS AT THE BUILDING TRADES EXHIBITION. 



































Fig. 9. 





a t ; 


re i < Pa meet > wehncaéA ah Cig 
Wats a a 











™ i se ; 
(CURR, A iatreng $s Ribu TOBA rity oc ott > fae 
it SEAL ARNIS Pn ioe cok SAE elma ee on fh 


¥ ia : Mts Serigevs 









Ube. vai 


* 








Fig. 
Fies. 9 anp 10. 


raised and lowered by screws supported on ball- 
thrust washers, actuated through enclosed machine- 
cut spiral gears by means of the large hand wheel, 
sen in Fig. 9 to the left of the motor-control 
panel. An index scale indicates the thickness 
of timber being planed, and as an aid to accu- 
tate working a small vertical adjustment way be 
given to the two table rollers by the small hand 
wheel beneath the front of the table. 
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30-In. Pang PLANER; Messrs. WADKIN AND COMPANY. 


The cutter block, Fig. 10, is the makers’ standard 
safety type, of circular section, slotted to take four 
cutters, which are held in position by tapered clamps 
and tightened by bolts entirely contained within the 
slots. The assembly is statically and dynamically 
balanced in the test department before erection. 
Adjusting screws are provided for setting the 
cutters, and a setting device is permanently mounted 
on the machine for quickly adjusting the blades to 
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the exact cutting circle. Associated with it is a 
jointing device for trueing the cutters after setting, 
comprising a carborundum stone fixed in a holder 
which is traversed on a slide across the width of 
the machine close to the cutter. The stone has a 
fine screw adjustment and is moved across the 
revolving cutter block by the quick-pitch screw 
shown in the illustration, Fig. 9. When not in 
use it is swung back out of contact. Concentrically 
mounted with the cutter block is a frame carrying 
a chip-breaker in front of the cutters and a back- 
pressure bar behind the block, for the purpose of 
holding the timber close to the table during the 
planing operation. The chipbreaker is in sections, 
2 in. wide, of forged steel, each held down by two 
compression springs. The sectional construction 
is designed to prevent any local irregularity in the 
timber from lifting the entire chipbreaker, but a 
lever is provided to lift the complete breaker if 
required, for cleaning purposes. The back-pressure 
bar is controlled by one central spring, adjustable 
by the operator. 

Separate motors are fitted for driving the cutter 
block and for operating the feed mechanism, of 
124 h.p. and 2 h.p., respectively, and are mounted 
on an extension of the frame. The drive from the 
motors is by endless Vee-belts. For two-phase and 
three-phase alternating current the motors are of the 
enclosed ventilated, squirrel-cage type, supplied by 
Messrs. The English Electric Company, Limited. 
For single-phase supply one 15-h.p. slip-ring motor 
is fitted on a bedplate, with pedestal bearing and 
slide rails, driving by flat belt to the cutter block 
and feed mechanism, respectively. Where direct 
current is to be used British Thomson-Houston 
motors are provided, of similar rating to those for 
two-phase and three-phase supply. 

Four feed rolls are fitted, namely, a sectional 
serrated roll in front of the cutter block, a plain 
ground roll behind the block, and two plain rolls, as 
previously mentioned, in the table top. All are 
power-driven by noiseless bushed roller chains 
through an oil-bath gear-box giving speeds of 25 ft., 
37 ft., and 57 ft. per minute, controlled by a lever. 
The gears are of steel, machine cut, and provision is 
made for taking up any slackness in the driving 
chain. The feed may be started or stopped inde- 
pendently of the cutter block, and the rate may 
be varied while the machine is running. The front 
feed-roll sections are 2 in. wide, of forged steel, and 
each section is separately spring-controlled to 
accommodate -in. local variation in thickness of 
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the material. The edges are slightly rounded to 
avoid marking the corners of narrow work. 

The control gear, manufactured by Messrs. 
Brookhirst Switchgear, Limited, for all the types 
of motor drive, embodies the usual overload and 
no-volt releases and an electrical interlock, 
80 that the feed mechanism cannot be operated 
unless the cutter-block motor is running. In the 
event of the cutter contactor tripping out, the 
feed stops. The starting push-buttons for 
cutter and feed are shrouded to prevent accidental 
operation, but the stop button, coloured red, 
projects beyond its housing, for ready accessibility 


also 


also 





in emergencies, and stops both motors. The 
starter provided for single-phase working is of the 
hand-operated stator and rotor type. 

The notice of Messrs. Wadkin’s exhibit may be 
concluded with a reference to the high-speed electric 
router the head of which is shown in Fig. 11. In this 
machine the driving motor is mounted with its axis | 
vertical on the adjustable head, which can be raised 
and lowered on Vee-slides by means of a foot treadle. 
A pin projecting up through the work-table serves 
to guide the former on which the work is mounted. 
Spindle speeds of either 18,000 r.p.m. or 24,000 r.p.m. 
can be provided, a unit frequency changer being 
mounted within the frame of the machine to permit 
of these direct motor speeds on a 50-cycle alterna- | 
ting-current supply. To avoid possible vibration 
the frequency changer is not attached directly to 
the frame. A blower projects an air blast on the 
cutting point to remove chips, thus giving the 
operator an unrestricted view of the work. The 
rotor of the 1}-h.p. British ‘Thomson-Houston 
squirrel-cage driving motor is statically and dynami- | 
eally balanced, and is pressed on the precision-ground | 
nickel-steel spindle. Control is by Brookhirst con- | 
tactor gear, with push-buttons mounted conve- 
niently on the machine frame, immediately above | 

' 
| 





the table. 

The standard machine has a table 30 in. square 
with a ground and polished surface, capable of | 
9 in. of vertical movement; this, with the 4in. | 
travel of the spindle, gives a total height of 13 in. 
between the table and cutter. The cutter chuck will 
take shanks up to 4 in. diameter. The cutters are 
of 18 per cent. tungsten steel, tempered in pyrometer- 
controlled furnaces, and the larger sizes are balanced 
to ensure vibrationless running at the high speeds 


top. 


employed. The machine can be pro- 
vided with a compound table if desired 
and can then be used for panelling and 
recessing, &c., without the aid of formers. 

From a varied range of moulding, planing and 
sawing machines shown by Messrs. Thomas Robin- 
son and Son, Limited, Railway Works, Rochdale, 
we have selected for description the 30-in. motor- 
driven panel planer illustrated in Fig. 12, on this 
page, a heavy duty machine capable of working with 
timber up to 7 in. thick and designed more especi- 
ally to suit the needs of cabinet makers, shopfitters, 
railway carriage builders, and shipyard joiners. The 
frame is compact and noticeably free from corners 
and excrescences, and encloses all the working parts, 
except the driving motors, which are separately 
mounted. The table is supported on long wedge 
slides, and can be raised and lowered by hand or by 
power, safety stops cutting off the power drive when 


| the top and bottom positions are reached. The 


cutter spindle, carrying a circular-section block with 
four knives, is mounted on two extra heavy ball 
bearings at each end. The drive from the motor is 
by multiple-Vee belts to one end of the spindle, but if 
the machine is belt-driven from an overhead counter- 
shaft, the spindle is driven from both ends. A true- 
ing device is fitted in conjunction with the standard 


| form of cutterblock, but may be dispensed with if 


the square lipped and slotted type of bar is preferred. 
A portable motor-driven grinding apparatus can 
also be supplied, for grinding the blades in place. 
The feed gear consists of four rollers, of which the 
upper in-feed roller is of the flexible type, formed in 
sections 2 in. wide to pass pieces of varying thickness 
simultaneously, and is driven by spur gearing from 


| a layshaft. Parallel movement is obtained by mount- 


ing the roller in a swing frame carried on trunnions 
formed as extensions of the layshaft bearing bushes. 
The remaining feed rollers are situated, one behind 
and above the cutter spindle, and two in the table 





The latter rollers are provided with a small 
vertical adjustment. The drive to the feed rollers is 
taken through a three-speed oil-bath gearbox, the 
control lever for which is visible in the figure, be- 
neath the table. The speeds available are 30 ft., 
60 ft., and 90 ft. per minute, The front chipbreaker, 
like the in-feed roller, is necessarily made in sections, 
to accommodate the differing thicknesses of timber 
which may be passed through by the roller. The 
rear pressure bar, loaded by springs to give a uniform | 
pressure on the timber leaving the cutter, moves in 
grooves concentric with the cutting circle ; there is, | 


30-In. Moror-DrivEN PANEL PLANER; MeEssrs. THomas ROBINSON 
AND Son, Luowirep. 


therefore, no possibility of fouling the cutters. The 
drive to the machine, as indicated, is normally by 
electric motor, taking either direct-current or two- 
phase or three-phase alternating-current supply ; 
but if belt-driving is preferred, it is equipped with 
an overhead countershaft, mounted in ball bearings 
and fitted at option either with a loose pulley, a 
single driving pulley, or a flexible coupling for direct 
motor drive. 

Among the other machines on Messrs. Robinson's 
stand may be mentioned a 7-in. by 3-in. moulder 
with multiple-Vee belt drive to each spindle, thus 
obviating the need for a frequency changer ; anda 
canting-spindle dimension saw bench, having the 
motor mounted directly on the saw spindle, which 
can be canted to 45 deg., the table remaining hori- 
zontal. This machine will take a saw up to 18 in. 
diameter, and will cut up to 4} in deep. An electric 
tenoning machine is also shown, which will take 
timber 24 in. wide and 6 in. thick, cutting single 
tenons up to 6in. long. Each spindle has a built-in 
motor, with centralised push-button control. 

The exhibit of Messrs. The Liner Concrete 
Machinery Company, Limited, of Glasshouse 
Bridge, City-road, Newcastle-on-Tyne, 1, includes 
a full range of the firm’s tilting-drum type mixers, 
in addition to the Rolpanit roller-pan mixer and 
a selection of concrete vibrators, brick and tile 
machines, and moulds for flags, kerbs, fence posts, 
&c. Several of the machines are shown in operation, 
among them being the 10/7 size of Liner rotary- 
drum mixer (also made in a 14/10 size), in which 
an effort is made to reduce the noise normally 
associated with concrete mixers by mounting the 
drum on rubber-tyred rollers, which serve also te 
rotate it. Another feature of this machine is the 
provision for emptying the drum quickly, in the 
event of a stoppage, by means of the engine starting 
handle. The Liner-Junior mixer, a smaller, but 
similar machine, is represented by the 5/3} size. 
This type is also made with a capacity of 7/5 cu. ft. 
The Kelpie hopper mixer, of the same capacity, 8 
another type which is shown in motion, as also 
the Cumflow type, fitted with a removable pan and 
designed particularly for mixing concrete for various 
cast products. 

As typical of the firm’s productions, we have 
selected for illustration the new design of Clov« rleaf 
tilting-drum mixer, which is shown in Figs. 13 to 
15, on page 310. The specimen exhibited is the 
10/7 size, fitted with loading hopper, but 5/3} and 
7/5 sizes are also made, and can be supplied with 
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or without the loading hopper and friction hoist. 
Lister petrol-paraffin engines are fitted as standard, 
developing 3} h.p. (on petrol) in the two smaller 
sizes, or 64 h.p. (on paraffin) for the large machine ; 
or, alternatively, a 5-h.p. Diesel engine can be 
fitted to the 7/5 and 10/7 sizes. 

The drum has the bottom indented in the clover- 
leaf formation, from which the type name is derived, 
and has two internal mixer blades. It is mounted 
in a tilting frame, and the spindle, entirely outside 
the drum, revolves in two double-purpose ball 
bearings within a dust-proof housing carried in the 
centre of the frame. Similar ball bearings are 
fitted in the trunnions, and all are fitted with 
nipples for grease-gun lubrication. Dust is excluded 
by felt washers. The motor drives the drum di- 
rectly through a train of machine-cut gears, and 
a clutch gives the necessary connection for hoisting. 
A number of special features are embodied in the 
hoisting arrangements ; for example, the brake is 
always on, except when the clutch is in and the 
hopper in process of being raised, and it is auto- 
matically applied by a cut-out mechanism when 
the hopper reaches the top position. Hoisting is 
performed in the usual manner by two wire ropes, 
coiled on right and left-handed scroll drums on a 
shaft mounted above the superstructure. A large 
handwheel at the front end of the frame controls 
the tilting action by means of a pinion and seg- 
mental rack. A water tank, not shown in the 
drawings, can also be fitted on top of the super- 
structure, and in that case the lever control 
of the water supply is brought down to a point 
within reach by the operator at the handwheel, 
who is thus able to carry out the complete cycle 
without changing his position. The machines are 
portable, being mounted on four broad-tyred road 
wheels, and the weights range from 27 ewt. for the 
small size, to 29 cwt. and 32 cwt., respectively, for 
the two larger sizes. 

The tilting-drum type of concrete mixer is well 
represented in the exhibition, and although the 
general outlines of the different makes do not show 
very pronounced variations, improvements in detail 
ure constantly being made as the result of expe- 
rence. For example, in the 7/5 machine to be 
ven on the stand of Messrs. John Fowler and Com- 
any (Leeds), Limited, and illustrated in Fig. 16 

n page 310, separate frames are provided for the 
imm, with its tilting yoke, and the power-operated 
‘de-loading hopper, in order to avoid any tendency 
to buckle due to the pull of lifting ropes. Moreover, 
ifthe mixer is required to work at a level above that 
of the aggregates, an extension track can be fitted 
to enable the hopper to be filled at a maximum 
distance of 14 ft. below the level of the mixer. 

The drum in this machine consists of a cast-iron 
base, “‘ dimpled ” to prevent balling of the contents, 
ind having the bevel driving ring integral with it. 
The yoke is a malleable casting of hollow circular 
xetion. Chain drive is adopted, and provision is 
made for adjusting the tension of chains by sliding 
the 4-h.p. Petter hopper-cooled petrol engine, which 
is the standard driving unit, and also by an adjust- 
ible mounting for the countershaft assembly. Bush 
vller chains are used, both for the drive from engine 
‘0 countershaft and to the drum-driving shaft. 
Messrs. Fowler’s special differential lifting gear, 
which has been in use for a number of years on the 
im’s high efficiency type of mixer, previously de- 
«tibed in our columns, is fitted to the T.L. type 
der notice to ensure an equal pullon the two 

pper-lifting ropes. In this, as in other Fowler 
uxers, particular attention has been given to 

‘ke convenient grouping of controls, so that the 
itendant can carry out all the necessary opera- 
tons from a single point. The water content 
of the mix is maintained constant by an adjustable 
pre-set gear attached to the closed cylindrical 
tank, by which the required quantity can be 
accurately measured out for each batch. The 
machine is mounted on a rolled-steel frame form- 
ing the road carriage, fitted with four bushed 
wheels of pressed steel, the two rear wheels being 
°n a rigid axle and the front wheels on a swivelling 
‘xle fitted with draw gear. The wheelbase is 
6ft. 2 in. and the track 5 ft., the floor space occupied, 
including that for the hopper when lowered for 
loading, being an exact square of 8 ft. 3 in. side. 
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With the hopper raised the overall height is 8 ft. 6 in. 
Other exhibits on the stand include a 15-cwt. 
friction winch driven by a 9-h.p. engine, and a geared 
winch, of similar rating, fitted with a 6-h.p. engine. 
Each is normally supplied with 200 ft. of flexible 
steel-wire rope, but the drums are made large 
enough to accommodate 450 ft. of rope if required. 
A typical section of a Fowler mast hoist, with foot 
bearings and a twin platform, is mounted on the 
stand, and the other manufactures of the firm, for 
building and contracting purposes, are represented 
by a 3-in. diaphragm pump, with an engine of 
1} h.p., on a wheeled undercarriage, and a small 
self-priming centrifugal pump. 
(T'o be continued.) 








THE DEVELOPMENT AND TESTING 
OF LOCOMOTIVES.* 
By W. A. Stanter, M.I.Mech.E. 

UNTIL comparatively recently the facilities for 
testing locomotives in service hawe been of a very 
simple form, and it has been difficult to get reliable 
data on the working of the engine and the boiler, as 
well as the numerous accessories which are developed 
and offered for trial each year. It is, moreover, some- 
what difficult to arrange a series of tests on the running 
lines without causing inconvenience to the working of 
the line. Such work as is done is usually carried out 
on an ordinary booked train, but occasionally it is 
possible to arrange a special trial on a Sunday, when 
the line is less occupied with the regular train service. 
As a result of this, it has not been possible until within 
recent years for the locomotive engineer to set out a 
predetermined programme of trials which would have 
possibly in the infancy of locomotive design led to a 
much more rapid development, such as has been the 
case with the interna] combustion engine and which 
has resulted in the rapid development and its general 
application to motor cars and aeroplanes. 

Probably the first vehicle used for experimental 
work on the English railways was a broad gauge four- 
wheeled van, which, about 1879, was converted to 
natrow gauge, and fitted up as a measuring van on the 
Great Western Railway. It was fitted with a fifth 
wheel, which could be raised and lowered, with suitable 
mechanism and which worked a series of counters 
indicating the distance travelled in miles and fractions 
of a mile. The introduction of this car is generally 
attributed to Sir Daniel Gooch. The dynamometer 
spring and a recording mechanism with paper drive 
were added. 

In 1900 a new eight-wheeled car was built and fitted 
with the extra wheel and the mileage dials, and clock 
from the old car with the necessary mechanism to 
provide a recording apparatus. The extra wheel is 
fitted with a hardened tyre accurately ground to a 
diameter so that it makes exactly 440 revolutions per 
mile, and as it is only in use when a test is being made 
it maintains its accuracy for long periods. It drives 
through suitable mechanism, the mileage indications 
and the paper drums for the recording table. The 
paper travels at 1 ft. or 2 ft. per car mile depending on 
which gear is engaged. A new spring was fitted to 
which the drawbar at the live end of the car is con- 
nected. This spring consists of a number of plates 
about 7 ft. 6 in. long separated from each other. They 
are held in the centre with a buckle to which is attached 
the drawbar, and the ends are in bearers which bear 
against brackets on the underframe of the car. All 
contact points are carried on rollers so that friction is 
reduced to the smallest factor. 

The drawbar itself is also carried on rollers. An arm 
from the spring buckle extends to the recording table 
and carries a pen by which a curve can be drawn on 
the paper as it passes across the table. Another instru- 
ment fitted is an integrator which consists of a disc 
which is revolved by suitable gearing connected to the 
ninth wheel and makes a number of revolutions pro- 
portional to the speed of the train. A small vertical 
roller is in contact with this disc, and it can be moved 
across the disc by means of an arm connected to the 
spring buckle, and is so adjusted that when there is 
no pull on the drawbar, the roller is in the centre of 
the disc and does not revolve. With the slightest 
pull from the centre the roller revolves, and as it has 
an armature on its spindle with an electric contact, it 
can be used to operate a pen and an electric counter on 
the recording table, and since the revolutions of the 
disc are proportional to the distance run by the train 
and the distance of the roller from the centre of the 
disc depends on the drawbar pull, the revolutions of 
the roller will be a measure of the product of the 
distance run and the average drawbar pull, that is, 
of the work done. The gearing is so arranged that 
each revolution of the roller represents 330,000 ft.-lb. 





* Paper read before Section G of the British Association 
at Blackpool, on Friday, September 11, 1936. 
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of work so that by multiplying the record on the 
counter for one minute by 10 the mean drawbar 
horsepower at any minute can be directly obtained. 

The horsepower can also be obtained at any point 
on the record since it is equal to the pull in tons multi- 
plied by the speed in miles per hour and by 5-97, as 
per example :— 


1 Ton x 60 m.p.h. x 5:97 = 358-2 D.H.P. 
1 xX 60 x 528 x 224 p ar 
Ter 330 x 6uSC~™S - 358 - D.H.P. 

The table is equipped with pens operated electro- 
magnetically for the following records: (1) Datum 
line ; (2) drawbar pull direct through spring ; (3) work 
done from integrator; (4) speed from clock recording 
2 seconds marks ; (5) engine working from observer on 
footplate ; (6) point at which indicator cards are taken 
from staff at front of engine ; (7) location from observer 
of mile posts. 

Then when brake tests are being made: (8) Move- 
ment of brake handle on engine to apply brake ; 
(9) moment at which the brake is fully applied on any 
vehicle in train. 

This car has been the model for a number of other 
cars. Some of the cars are fitted with additional 
instruments, such as an ergometer which is a combina- 
tion of the inertia dynamometer (pendulum) and the 
integrating roller. The tangent of the angle which 
the pendulum makes with its central ition is pro- 
portional to the algebraic sum of the force of gravity 
(plus or minus) and the force producing change of 
velocity. The integrating roller multiplies this force 
by distance, and the result is shown on the paper as 
an inclined plane. The change in ordinate of this line 
represents the change in the algebraic sum of potential 
and kinetic energy per ton of the train. When coasting 
free the loss of energy recorded is due to train resistance, 
and is, therefore, a direct indication of it. 

A dynamometer car will be of little use unless some 
reliance can be placed on the records obtained, and it 
is necessary to provide means to check readily the 
aceuracy of the drawbar spring. On the 4 
Midland and Scottish Railway a simple weighing 
machine has been devised by which the spring can be 
calibrated in position. This arrangement is shown in 
Figs. 1 and 2, page 306. It consists of a frame which 
can be bolted to the headstock of the dynamometer car 
with its outer extremity carried on a trestle, the frame 
being packed up so as to be truly level. The frame 
carries bearings for accommodating the knife edges which 
form the fixed fulcrum a of the long lever c. This 
lever is also provided with another pair of knife edges 
b, which are connected through suitable links to the 
drawgear. On the top of the lever a portion is machined 
flat on which a spirit level is placed, and when level the 
knife edges a and + are in the same vertical plane. The 
ratio of the lever arm to the distance between the knife 
edges is exactly 40 to 1, so that 56 lb. placed on the 
scale pan produces a load of | ton on the drawbar. 

In order to eliminate the weight of the lever arm and 
seale pan, the further extremity is carried in a spring 
balance, suspended from a hook overhead ; this is so 
adjusted that when there is no pull on the drawbar the 
spring balance holds the lever truly horizontal. What- 
ever load is applied, provided that the lever is in the 
horizontal position, the upward force due to the spring 
balance will remain constant and equal to the down- 
ward force due to the weight of the lever and scale pan, 
hence no deduction need be made for the weight. An 
actual test shows that the drawgear can be main- 
tained within 1 per cent. of accuracy. The gear is 
always checked in this way before a test is to be made. 

In this country, before the amalgamation of the 
railways, the London and North Western, the Lanca- 
shire and Yorkshire, and the Great Northern Railways 
all built similar cars. On the Continent there are a 
number of cars which make similar records, but which 
have modification in detail. Some of the most com- 
plete are the cars attached to the Vitry testing station 
in France. These cars are fitted with Amsler tables 
and hydraulic cylinders for absorbing the drawbar 
reactions. Means are also provided so that an examina- 
tion of the flue gases can be made. An inspirator is 
fitted in the car so that the flue gases can be drawn 
through suitable piping back to the car, where an 
analysis can be made of the gases to determine the 
CO,, CO, &c. The car is also fitted with a water 
indicator shown diagrammatically in Fig. 3 for checking 
the amount of water fed into the boiler and also the 
quantity of water replaced in the tender, this per- 
mitting the evaporation of the boiler to be obtained. 
The coal is weighed on the tender, and at the end of 
a trip the amount left is weighed. 

The development of the dynamometer car has put 
into the hands of the locomotive engineer a means of 
investigating the engine performance while working 
trains. It will be realised that having available so 
quickly such particulars as the average and maximum 
drawbar pull, coal and water per ton mile, and per 
drawbar horse-power, is of great assistance with 


Abridged. | regard to such investigations. 
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The old method of quoting coal consumption for 
locomotive performance was on the basis of “ pounds 
of coal consumed per ton-mile,” and due to varying 
climatic conditions, loading, &c., it was necessary | 
for extensive tests to be carried out to obtain a repre- | 
sentative average figure. 

Since the advent of the dynamometer car, it is now 
possible to obtain quite accurate coal consumption 
figures, but on the basis of the actual work performed, 
i.e., “* pounds of coal per drawbar horse-power hour,” 
and due to the fact that this coal consumption is based 
on the actual output performance of the locomotive, 
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it is only necessary to make a comparatively few runs to | 
obtain the information required. 

With the high-pressure boilers now in service, a large | 
number of which are working at 225 lb. and others at 
250-lb. pressure, it is very necessary to have the most | 
efficient steam distribution to ensure economical | 
working, and by fitting the locomotive with suitable 
indicator gear, indicator cards can be obtained which 
provide a clear analysis of the steam distribution; and 
a very thorough investigation can be quickly carried 
out to determine whether the engine motion is actually 
functioning to give the most economical results. 

The method followed when indicating the steam 
distribution is to take out a train up to the maximum 
load suitable for the locomotive, the dynamometer car 
being marshalled between the engine and train, and 
the train worked at varying speeds, and at each speed 
varying cut-offs with full regulator opening. Under 
such conditions, a complete range of indicator cards 
is taken. These indicator cards provide a thorough 
check of the steam distribution for all positions of 
valve gear and speeds, and adjustments to the valve 
gear may be made if desirable. 

As a result of the data recorded from such trials, 
it is possible to collate information to bring out a 
number of comparisons such as the following : 

Mean Effective Pressure Curve.—The curve shown 
in Fig. 4 has been produced by analysing a number 
of the indicator diagram cards obtained on modern 
locomotives with modern Walschaert valve gear with 
long valve travel, and the mean effective pressures 
being expressed as » percentage of the boiler pressure 
and plotted on the o-dinates as against the revolutions 
per second @ the abscisse,. The resulting mean 
effective pressure curve was obtained by drawing a 
suitable line through the points as plotted. The 
curve K was deduced, and represents a varying factor 
which for other known variables given on the diagram 
can be used to obtain the indicated horse-power of the 
locomotive. From Fig. 4, it is a simple matter to 
obtain the indicated horse-power of the engine for any 
known running speed in revolutions per second, as, for 
instance, for a mean effective pressure of 30 per cent. 
of the boiler working pressure, which from the chart, 
corresponds to a speed of 3-5 revolutions per second, 
the value of K in this instance being 0-0039, and from 
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the formula quoted on Fig. 4, the indicated horse- | increasing speeds, and these characteristics are common 


power can be calculated. 

Engine and Train Resistance Curves.—The curves 
shown in Fig. 5 were obtained from a careful analysis 
of the dynamometer-car charts, in conjunction with 
indicator cards. The train-resistance curve is repre- 
sentative of modern coaching stock, and was obtained 
by deducting from the drawbar pull necessary to move 
the train at the varying speeds the inertia forces such 
as acceleration or retardation, and the effect of gradients. 
Other data were also used obtained by a train coasting 
test down a known gradient. This curve is slightly 

different from other well- 
known train - resistance 
curves. The engine-resist- 
ance curve, which is repre- 
sentative of modern passen- 
ger types, was obtained by 
plotting the work performed 
as obtained by the indica- 





tor cards and deducting the 





to the other three types of locomotives dealt with 

Having such data available, an example of their 
application will, no doubt, be of interest. 

The following is an example of the application of the 
foregoing curves in estimating the engine performance 
over any given route in which, with a given loading, 
the speed of the engine hauling the predetermined 
load can be applied, assuming maximum horse-power 
output is maintained. Fig. 9 illustrates a short portion 
of the route between Rugby and Birmingham over which 
worked a 3-cylinder 4-6-0 engine, 5573 Class, with two 
loadings, namely, 300 tons and 360 tons. The decrease 
in running time is indicated by these curves, in which 
between the points taken, Coventry and Hampton-in. 
Arden, for a distance of approximately nine miles, 
with a 300-ton train, the time taken is 10-264 minutes, 
and with a 360-ton train, 11-926 minutes; _ this 
represents a decrease in the average speed of 7:22 
m.p.h. 

Effect of Worn Parts on the Economic Working of « 
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external work done in overcoming inertia forces and 
the necessary work done to haul the train. 

Relation between Load and Speed on the Level.— 
Fig. 6 shows the relation between the load and speed 
which four different types of modern locomotives are 
capable of performing under economical conditions, 
and is based on the data derived from the indicator 
cards and the curves of Fig. 4,0n the assumption that 
the maximum economic horse-power can be maintained 
for the varying speeds and gradients. 

Relation between Speed and Gradient.—Fig. 7 indicates 
the speeds at which the same four classes of locomotives 
can run, while developing the same powers as indicated 
in Fig. 6. In plotting the curves of Figs. 6 and 7, 
itghas been assumed that the factor K is a constant 
figure, instead of slightly varying between the speeds 
plotted. 

Relation between Speed and Horse-power on Level.— 
Fig. 8 illustrates the relation between the drawbar 
and indicated horse-power at varying speeds on the 
level. The same four passenger locomotives as in 
Figs. 6 and 7 are dealt with. It will be noted that 
the maximum indicated horse-power for the 4-6-2 
engine of about 1,860 is obtained at a speed of about 
47 m.p.h., whereas the maximum drawbar horse-power 
for the same engine of about 1,650, occurs at a much 
lower speed, in the order of about 35 m.p.h. It will 
be appreciated that this difference is due to the increas- 





ing power absorbed by the engine when running at 
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Locomotive.—Another interesting investigation has been 
carried out with an express 4-6-0 locomotive comprising 
a series of dynamometer-car tests at different periods 
of the life of the engine, i.e., just before and just after 
piston and valve examinations, and service repairs. 
From the results obtained during these tests, the 
efficiency of the engine and boiler deteriorated at 4 
very slow rate, and it was found that the maximum 
increase in coal consumption per drawbar horse-power 
hour was about 8 per cent. higher than when new. 
The boiler efficiency showed very little depreciation, 
although the steaming properties were not so good 
when getting towards the next general repair. 

Brake Tests. Stopping Distances.—A very important 
item in connection with the operation of railways 1s t0 
determine the best position for placing the signals 
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controlling the working of trains, so that the enginemen 
will have sufficient time to have complete control of 
the train and be able to stop within the home signal, 
and it is necessary to ascertain the stopping distance 
of trains of varying weights at different speeds. 

With gradual increase in the weights and lengths 
of trains, this factor is of utmost importance, and 
Fig. 10 illustrates various combinations of locomotives 
and passenger trains and the stopping distances for 
these trains over a range of gradually increasing speeds 
up to 95 m.p.h. Data are given in the Table below. 
A comparison is shown of the effect of the standard 


Fig.6. RELATION BETWEEN LOAD& SPEED ON THE LEVEL 
1a [2 Ger are a oe eee 
|7--Class 1P. 4-6-2 |— | m3 | 
| (Indicated Horse Power=1860) __ 
| b..“Royal Scot Class 6P. 4-6-0 | 
(Indicated Horse Power = 1588) 
c...Class 5X, 3Cyl,4-6-0,Taper Boiler | 

(Incticated Horse Power = B00) | 
d..Clase5,2Cyl,4-6-0,Mixed Traffic | 
(Indicated Horse Power = 1100) : 
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in addition to the dynamometer car, each train was 
provided with vacuum recorders at the front, middle 
and rear of the train, so that the rate of propagation 
of the brake down the train could be analysed, and an 
observer noted the condition of the stop, i.e., whether 
rough or smooth, as it is obviously not a commercial 
undertaking to produce stops which would result in 
damage to the stock and discomfort to the passengers. 

The tests themselves were carried out during the 
week-end, when a clear line for running purposes could 
be obtained over certain sections, and to permit of a 





straight comparison being made, all the stopping 


7. RELATION BETWEEN SPEED& GRADIENT 
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(5639.1) 


vacuum brake gear as compared with the standard 
vacuum brake gear with the addition of a direct 
admission valve, which is fitted to each vacuum cylinder 
as that the slightest admission of air in the train pipe 
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distances obtained were carefully equated to the 
stopping distance on the level, i.c., the effect of either 
a rising or falling gradient was eliminated. All the 
stops in question were what are known as emergency 


Storrinc DisTANCES WITH VARYING TRAINS ON LeveL Maxine Fut EmMeRGENCY APPLICATION OF THE BRAKES. 





















































| Weight, in Tons, of Brake Percentage of 
Description of Train. | ourve. 
I Engine Engine Pree 
and Coaches. Train. and Coaches. Train. 
Tender. Tender. 

Royal Scot Locomotive (4-6-0, 3-cyl.), 7 coaches, 

“Standard Brake Gear .. es oe As 127 226 353 52-9 80°5 72-75 
Royal Scot Locomotive (4-6-0,3-cyl.), 7 coaches, 

Direct Admission Valves as ie iy 127 206 333 52-9 76-0 70-0 a 
Princess Royal Locomotive (4-6-2, 4-cyl.), 

14 coaches, Direct Admission Valves iad 159 407 566 53-77 77-7 72-1 
Royal Scot Locomotive, 14 coaches, Standard ) 
P Brake Gear en o* é< os - 127 406 933 52-9 78-0 73-3 

Tincess Royal Locomotive, 14 coaches, Stan- 
x. Brake Gear * oe ms an 159 416 575 53-77 75-3 69-4 

incess Royal Locomotive, 7 coaches, Stan- | 
a... Brake Gear f x. 4 ¢ 159 226 385 53-77 80-5 69-5 b 

incess Royal Locomotive, 7 coaches, Direct 
. Admission Valves sia “i a4 sie 159 206 365 53-77 76-0 66-8 

Tincess Royal Locomotive, 14 ceaches, 7 

coaches Standard Brake Gear, 7 coaches 

Direct Admission Valves “ ~s : 159 407 566 53°77 77°5 72-1 
Minimum Stopping Distance, any train, with Standard Brake Gear ¢ 





automatically opens each direct admission valve to 
air. The curve ¢ shown by a dotted line indicates the 
— stopping distance of any train with the 
tandard vacuum brake gear with an allowance to cover 
varying conditions. 

When the tests for these brake trials were in hand, 





stops, the enginemen closing the regulator at a pre- 
determined speed and immediately applying the brake 
fully so that the maximum brake power was available 
as soon as possible throughout the train. 
Standardisation of Locomotive Types.—Probably one 
of the most important decisions that had to be made 








397 


on the amalgamation of the constituent railways of 
the London Midland and Scottish Railway in January, 
1923, was to decide on the types of locomotives which 
should be adopted as standard and conversely the 
older and less economical types which should be 
scrapped. Investigations were put in hand and various 
classes of engines thoroughly tried out with the dynamo- 
meter car, and as a result certain locomotives were 
adopted as standard types and were built as a type 
replacing obsolete classes. At the same time, to meet 
the requirements of the Operating Department, other 
more modern types were built as and when necessary, 
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and at the end of 1937, as a result of the continuation 
of this policy, the reduction in total steam locomotive 
stock, it is estimated, will be 27 per cent. and the 
reduction of the types 63 per cent. 

Another sphere of investigation in which the 
dynamometer car has been of great value is in the 
carrying out of coal consumption tests on the basis 
of pounds burned per unit of work performed when 
using different qualities of coal for exactly similar 
loads and timings. The results we have obtained show 
that a variation occurs of about 38 per cent. between 
the best quality of coal compared with the worst. 
In addition, observations taken clearly identify the 
coals which produced bad clinkering on the fire-bars, 
resulting in indifferent steaming. 

“ Constant Speed’? Method of Testing Locomotives.— 
A method of testing locomotives has been devised on 
the Continent, which consists of hauling trains of 
known weights at predetermined speeds, regulator 
opening, valve gear cut-off, &c., which enables the 
constant rate of combustion and steam consumption 
to be achieved and thereby a comparative figure of 
actual consumption per drawbar horse-power hour can 
be obtained. Such data when obtained from various 
types of locomotives enable a very close comparison 
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to be made of the efficiencies and engine performances. 
To enable the foregoing conditions to be worked to, 
the train usually consists of the engine under test 
and the dynamometer car, together with an auxiliary 
locomotive. 

The function of the auxiliary locomotive is to maintain 
the constant speed of the train, and the driver of this 
locomotive is responsible for this and if the train 
exceeds the set speed he must apply the brakes, which 
are usually of the counter-pressure brake type, in 
addition to the train brakes; or, on the other hand, if 
the engine tends to reduce speed, due to climbing a 
rising gradient, the auxiliary locomotive must be 
immediately opened out to maintain the predetermined 
speed. The driver of the auxiliary locomotive is 
provided with a speed recorder which enables him to 
check carefully the actual speed of the train. 

It will be recognised from the foregoing that this 
method of testing is practically identical with a 
stationary test plant in so far as the engine working 
is maintained under constant conditions, but it also 
has the practical advantage of including in the test 
the effect of wind resistance and radiation losses so far 
as the locomotive is concerned. 

The results put forward have been compiled from a 
large number of tests made on the London Midland and 
Scottish Railway, and can be regarded as typical of 
modern English practice. They will form the basis of 
a more intensive research into causes that prevent a 


higher efficiency from being obtained, but it must be 
7 . | 
borne in mind that railway research, as a rule, is very | 


slow on account of the great variety of conditions that 
arise in the operation of a train service. It can seldom 
be reproduced on a smal] scale in a laboratory and not 
always as a full scale test on a locomotive stationary 
testing plant, but must generally be tried out in actual 
service, which takes time and necessitates the con- 
sideration of many variables, and how they may affect 


the results. 








PERSONAL. 


Mr. Joun Bruce, A.M.L.E.E., F.Inst.P., 
severed his connection with the Barking Power Station | 
of the County of London Electric Supply Company, 
Limited, in order to undertake private consulting work, 
has taken offices Windsor House, Victoria-street, 
London, 8.W.1. 
Joun 


who recently 


in 


COMPANY, 
Wolver 
Stoker, 


ENGINEERING 
Limirep, Ettingshall Engineering Works, 
hampton, have taken over Messrs. Triumph 
Limited, manufacturers of mechanical stokers, elevators 
and conveyors, Leeds rhe company will continue to 
operate as Messrs. Triumph Stoker, Limited, at 
present address, Kirkstall-road, Leeds, and the existing 
staff and employees will be maintained 

Messrs. Tue Stanton Lronworks Company, Limrrep: 
Nottingham, are their blast-furnace 
capacity by making it possible to blow an additional 
furnace at their Stanton Works, making five furnaces at 
work instead of four, and an additional furnace at their 
Holwell Works, making four furnaces at work instead 
of three. These are in addition to the two recently | 
erected furnaces at Wellingborough A mechanical 
pig-casting machine is also being installed at Holwell 


Messrs THOMPSON 


its 


near Increasing 


Messrs. BLACKSTONE AND Company, Liurrep, Stam 
ford, Lincs, inform us that Mr. Ernest Blackstone and 
Mr. Harold Blackstone have retired from the board of 
the Company They have both agreed, however, to| 
remain at Stamford in an advisory capacity 

Mr. G. Goep has been appointed Scottish representa 
tive for metal rectifiers, by Messrs. Westinghouse Brake 
and Signal Company, Limited, with headquarters at 
11, Bothwell-street, Glasgow, the offices of Mesars. J. EF 
Robson and Company, who represent the company for 
brakes and heatirg apparatus 

Mr. J. G. BuLa@er states that owing to the formation 
of Mesers. Birmetals, Limited, he is closing his office at 
55, Temple-row, Birmingham, to the 
Company's offices, Dartmouth-road, Smethwick. 


and removing 


It is announced that, as soon as a successor is appointed, | 
Coronet F, G. Bristow, C.B.E., is resigning his position 
as secretary of the British Road Federation, in order to 
devote the whole of his attention to his duties as chief 
executive officer of the Commercial Motor Users Asso 
cration 

Messas. Davy Brotasrs, Liuuwrrep, Sheftield, announce 
that they have acquired the business of Messrs. British 
Chilled Roll and Engineering Company, Limited, Haver 
ton Hill, Middlesbrough. The board of the latter com 
pany has been reconstituted and now consists of Messrs 
EK. J. Fox, 8. V. Toy and D. F. Campbell. Mr. 8. V. Toy 
will act as technical director and Mr. H Toy remains 
in a consultative capacity. 

In order to deal with the regrinding of Diesel engine 
crankshafts, Messrs. Barimar, Limrrep, 14-18, Lamb's 
Conduit Street, W.C.1, have organised a special depart 
ment for this class of work. 

Under the title of Srencon (InpustTrRial > oa aol 

| 


B 


LimITep, a company has been formed to carry on the 
business in this country and overseas in Stelcon anchor | 
steel plates and steel-clad flags, hitherto handled by | 











| Theory of Lubrication. 


| Rapporten en 
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LETTER TO THE EDITOR. 


EARLY DYNAMO DESIGN. 
To tHe Epiror oF ENGINeERING. 

Sin,—On page 276 of your issue of September 11, 
there is in the obituary notice of the late Dr. Edward 
Weston the note that he was largely responsible for 
the introduction of laminated cores to prevent eddy 
current losses. 

The following story may be of interest as showing 
how little was generally known in those early days. 


About 1880, a dynamo was made by, so far as I can | 
a | 


recollect, Siemens, and installed at Daramona, 
country house in West Méath, by the late William 
Wilson, F.R.S., for experimental purposes. It was the 
wonder of the district when a beam from an are lamp 
was thrown over the neighbouring village. It 
afterwards moved to Sir Howard Grubb’s optical 
works in Dublin and used for lighting the works. 

It had a solid shuttle-wound armature, which got 
very hot. I, then a boy of 17, remember a discussion 
between Sir Howard Grubb, William Wilson and my 
father, G. Johnstone Stoney, all Fellows of the Royal 
Society, but all now deceased, as to why it got so hot. 
They decided that they could not explain it, but it 
was resolved to drill a hole through the armature and 
pass water through, and this was done. 

Yours truly, 


Newcastle-on Tyne GERALD STONEY. 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 

| are furnished. Details may be obtained on application 
to the Department at the above address, and quoting 
the reference number given in each case. 

Pumping Plant. With reference to the call for tenders, 
for pumping units for the Ryde pumping station, by the 
Metropolitan Water, Sewerage, and Drainage Boand, 
Sydney, 'N.S.W., mentioned on page 120 ante, ref. No, 
T. 30,583, we are informed that the date has been 
extended from September 22 to October 6. (T. 2,004.) 


Boilers, two, vertical, cross-tube, suitable for a work. 
ing pressure of 100 lb. per square inch, and two Weir 
feed pumps for Beaufort Mental Hospital. Public 
Works Department, Union of South Africa ; October 9, 
(T. 2,005.) 

Electric Refrigerators, also cooking apparatus and food- 
preparation machines for the new Cape Town Hospital, 
Groote Schuur. Public Works Department, Union o 
| South Africa ; October 16. (T. 2,008.) 
| Asynchronous Motors, four, for three-phase alternating 

Argentine State Oilfields, Buenos Aires ; Octo. 
(T.Y. 30,765.) 

Black Steel Piping, seamless, 16,000 m., nominal 
diameter 6in. Argentine State Oilfields, Buenos Aires ; 
| October 8. (T.Y. 30,766.) 
| Pipes and Specials, seamless steel and galvanised-iron ; 
also galvanised curves, couplings, bends and flanges 
October 6 


current. 
ber 9. 


Argentine State Railways, Buenos Aires ; 
(T.Y. 30,768.) 

Switchgear and Transformers, high- and low-tension, 
Public Works Department, Union of South Africa, 


Johannesburg ; October 9. (T.Y. 30,773.) 

Tools, including adzes, hoes, scythes, hatchets, ballast ing 
forks, matchetes, shovels, spades, and picks. Argentin 
| State Railways, Buenos Aires; October 7. (T.Y. 
| 30,775.) 
electrically-operated, required for 
The power supply is 200 volts, 
single-phase, 50 cycles. Public Works Department, 
Union of South Africa; October 23. (T. 2,006.) 

Laundry Machinery. Public Works Department, Union 
of South Africa; October 23. (T.Y. 2,007.) 

also two feed 
Department, Union 
(T.Y. 2,010.) 


Hauling Winch, 


moving a sliding roof. 


Boilers, two ; 
Works 
October 16. 


pumps 


Locomotive -Type 
of 


and calorifier. Public 
South Africa, Pretoria ; 


| 
| 
| 
| 
| 








CONTRACTS. 


LEYLAND Morors Limirep, Leyland, Lancs., 


MEssRs. 
gearless, oil-engined 


have received an order for five 
chassis suitable for double-deck omnibus bodies, from the 
Birmingham Corporation. Other orders include 24 oil- 
engined ‘‘ Titan ” passenger vehicles for Messrs. Ribble 
| Motor Services, Limited and five engines for the Lanark 
County Council and the Bombay Municipality. 


Messrs. NEGRETTI AND ZAMBRA, 38, Holborn Viaduct, 
London, E.C.1, have received orders for upwards of 
700 of their mercury-in-steel dial thermometers. Thes 
are being supplied for use on H.M. Cruisers Aurora, 
Birmingham, Southampton, and Warspite; 4H.M. 
Destroyers Hardy, Intrepid, Imogen, Imperial, Impulsive, 
Isis, and Ivanhoe, a number of sloops and submarines, 
and oil-tank ships for Messrs. The Anglo-Saxon Petroleum 
Company, Limited, Messrs. The Eagle Oil and Shipping 
Company, Limited, and Messrs. The British Tanker 
Company, Limited. 


Messks. Ep@arR ALLEN AND Company, LIMITED, 
Imperial Steel Works, Sheffield, 9, have received orders 
for clinker-grinding plant from Messrs. Aberthaw and 
Bristol Channel Portland Cement Company, Limited, 
and Messrs. Chinnor Cement and Lime Company, 

Limited. Other orders include 6 tube mills, 6 ft. 6 im. in 
diameter, and 20 ft. long for crushing gold ore at two 
mines in South Africa, and also a large rotary kiln fora 
chemical works. 


| 

Messrs. Jonn I. TuHornycrorr and Company, 
Limitep, Thornycroft House, Smith-square, Londo 

8.W.1, have received an order from the Crown Agents 
for the Colonies, for four shallow-draught patrol motor 
vessels for the Iraq Government. The craft are each to 
have a length of 100 ft., a beam of 17 ft., and a draught, 
when loaded, of about 3 ft. The propelling machinery in 
each case will comprise twin-screw Thornycroft six 
cylinder Diesel engines fitted with reducing gears and 
together developing 280 h.p. The anticipated speed is 
approximately 12 knots. 

Messrs. THe Woopait-DuckHam Vertical Reror' 
AND Oven ConstTrRvUcTION Company (1920), Limirep 
Ebury and Allington Houses, 136-150, Victoria-street 
London, 8.W.1, have received an order from Messrs. The 
Cargo Fleet Iron Company, Limited, Middlesbrough, for 
a W.-D. continuous carbon disulphide removal plant 
(Barbet System) to deal with 4,800 gallons per day ol 
80 per cent., at 120 deg. C., washable crude benz 
The plant will be installed at the central benzole-refining 
plant of the Cargo Fleet Company and will treat benzole 
from the eoking plant of that Company and also from t 
| of Measrs. The South Durham Steel and Tron Company, 
Limited. 





hat 


| MEssRs. INTERNATIONAL COMBUSTION, LIMITED. 


Messrs. Langley, London, Limited, 161, Borough High- British Waterworks Association (Incorporated). 


atreet. The address of the new company is Clifford's Inn, | 
London, E.CA, and the directors Messrs. F. A. Langley | 


and T, Kilburn, 


Waterworks Directory, with Statistical Tables, 1936. Aldwych House, Aldwych, London, W.C.2, have rec« ived 
London: Offices of the Association, Price, 21s, to | an order for 16 L-type stokers, 16 air heaters and ash- 
members, 31s. 6d. to non-members. ] | handling plant from Messrs. Yarrow and Company, 
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Limited, for the Greenwich Power Station of the London 
Passenger Transport Board. Further orders include 
4 twin-stokers for the Caleutta Electric Supply, one 
for the Monsanto Chemical Company, and ash-handling 
plant for the Metropolitan Water Board. 

Messrs. La Mont Sream GENERATOR LIMITED, 
Quadrant House, Pall Mall, S.W., advise us _ that 
Messrs. Imperial Chemical Industries, Limited, have 
placed with them an order for a complete La Mont high- 
pressure boiler with superheater and economiser, for their 
Wallerscote Works, Northwich. The boiler will have a 
capacity of 75,000 lb. per hour, a working pressure of 
815 lb. per square inch, and final steam temperature 
425 deg. C. An underfeed type L chain-grate stoker and 
Ljungstroém-Howden preheater are included in the 
contract. 








NOTES FROM THE NORTH. 


Giaseow, Wednesday. 


Scottish Steel Trade.—In the Scottish steel trade the 
position is as strong as ever, and order books are so well 
filled that fresh specifications cannot be met until 
previous bookings have been fulfilled. The current 
output is on an exceedingly large scale and plant is 
being kept running at full pressure to meet the demand. 
Ship plates, boiler plates and sections are all in great 
request for home consumption, and it is worthy of note 
that export business is showing a decided improvement. 
The black-steel sheet trade is also moving along satis- 
factorily and makers report a very steady demand. In 
the meantime, the bulk of this is mainly on home account, 
but export orders continue to mark an increase and the 
inquiry front overseas is again better. Prices are un- 
changed, and the following are the current quotations : 
Boiler plates, 91, 17s. 6d. per ton ; ship plates, 91. 7s. 6d. 
per ton; sections, 9/1. per ton; medium plates, 9. 15s. 
per ton; black-steel sheets, No. 24 gauge, in minimum 
4-ton lots, 121 per ton, and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 14/1. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—The West of Scotland malleable- 
iron trade is not picking up as quickly as makers would 
like, but they are very hopeful that some improvement 
will take place before long. The output is of a limited 
nature and inquiries are not too numerous. The re-rollers 
of steel bars, on the other hand, are exceedingly busy, 
and as they have quite a large tonnage on order, plant 
is being kept running at full pressure. Prices are firm 
and are as follows :—Crown bars, 101. 10s. per ton for 
home delivery, and 101. per ton for export; and re- 
rolled steel bars, 91. 7s. per ton for home delivery, and 
7l. 10s. per ton for export. 

Scottish Pig-Iron Trade.—There has been no change in 
the state of the Scottish pig-iron trade over the week, 
and the pressure for deliveries is as great as it has been 
during recent months. The current output is going 
rapidly into consumption owing to the activity in the 
steel industry and the decided improvement in the 
foundry trade. Export business has not changed, and 
so long as home consumers continue to take up the 
bulk of to-day’s production it is doubtful if makers will 
desire any increase in overseas orders. The following 
are the current market quotations :—Hematite, 85s. 6d. 
per ton, and basic iron, 75s. per ton, both delivered at 
the steel works; and foundry iron, No. 1, 81s. 6d. per 
ton, and No. 3, 79s. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, September 12, amounted to 507 tons. Of that 
total, 92 tons went overseas and 415 tons coastwise. 
During the corresponding week of last year the total 
shipment was 29 tons overseas. 

Shipbuilding.—Messrs. The Fairfield Shipbuilding and 
Engineering Company, Limited, Govan, have contracted 
to build two dle steamers for the London Midland and 
Scottish Railway Company. These new vessels are to be 
ready for the Clyde service of next summer. The dimen- 
sions are, overall length 230 ft., and moulded breadth 
30 ft. They will each be designed to carry 1,200 passen- 
gers and will have a speed of 17} knots. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade—There are virtually no 
stocks of Cleveland pig-iron and output falls considerably 
short of sufficient to meet demand, but conditions are 
such as permit of rather freer distribution of tonnage 
than for some time. Makers are supplying home users 
with enough material to keep works regularly employed 
and are transferring somewhat increased quantities to 
second hands for distribution among home customers, 
but have little iron to spare for other purposes and the 
prospect of much tonnage being released for shipment 
abroad is as remote as ever. Substantial forward orders 
could be booked at recognised market values, but iron- 
masters are not disposed to enter into contracts for 
supply over periods ahead. Fixed minimum prices are 
based on No. 3 grade of iron at 75s. delivered here and 
to Falkirk, 77s. delivered to North-East Coast districts, 
and 78s. delivered to Glasgow. 

Hematite—Conditions in the East Coast hematite 
department are, perhaps, somewhat less stringent than 
recently, but are still causing concern. Producers are 
covering essential requirements of home consumers and 
are allocating occasional small parcels to merchants for 
home purposes, but second hands find obstacles to 








obtaining tonnage for export still very difficult to over- 


come and see little likelihood of early nyaterial reduction 
of arrears of delivery to Continental ‘buyers. Much of 
the make is going into direct use at producers’ own con- 
suming works for which larger supplies are expected to 
be needed, and though output may shortly be further 
increased, prospect of supply of appreciable additional 
marketable tonnage is still remote. Quotations keep at 
the equivalent of No. 1 quality of iron at 85s. 6d. deli- 
vered to Northumberland, Durham and North Yorkshire, 
but a rebate of 5s. is made to hematite purchasers who 
do not place orders elsewhere. 

Foreign Ore.—Buyers and sellers of foreign ore make 
no effort to put through new business under existing 
conditions, but imports against old contracts continue on 
a satisfactory scale. 

Blast-Furnace Coke.—The heavy production of Durham 
blast-furnace coke is well taken up and local consumption 
promises to expand. Market values are ruled by good 
medium qualities at 24s. 6d. delivered to Tees-side works. 

Manufactured Iron and Steel—Producers of semi- 
finished and finished iron and steel are busily employed 
and in some branches have more work on hand than 
they can cope with. Semi-finished steel plant is operating 
at capacity, but fails to turn out tonnage sufficient fully 
to satisfy needs of re-rollers. Specifications for finished 
steel are distributed on a scale that severely taxes the 
resources of producers. Heavy tonnage is passing into 
use for requirements of constructional undertakings, 
railway renewals, engineering shops and shipyards. For 
home business, quotations are : iommon iron bars, 
101. 10s.; best bars, 111.; double best bars, 111. 10s. ; 
packing (parallel), 91. 7s.; packing (tapered), 101. 10s. ; 
steel billets (soft), 61. 2s. 6d.; steel billets (hard), 
7l. 7s. 6d. ; steel bars, 91. 7s. ; iron and steel rivets, 12l. ; 
steel boiler plates, 91. 17s. 6d. ; steel ship plates, 91. 7s. 6d.; 
steel angles, 91.; steel joists, 91. 7s. 6d.; heavy sections 
of steel rails, 81. 10s. for parcels of 500 tons and over, and 
9l. for smaller lots; and fish plates, 12/. 10s. Black 
sheets (No. 24 gauge) are 12/. for delivery to home cus- 
tomers and 10l. f.o.b. for shipment abroad; and gal- 
vanised corrugated sheets (No. 24 gauge) are 14l. for 
delivery to home customers and III. 15s. f.o.b. for 
shipment overseas. 

Scrap.—The scrap market is more active than recently. 
Heavy steel is in demand at 57s. 6d. to 608. ; machinery 
metal is quoted up to 67s. 6d.; heavy cast-iron is 
realising 65s., and light cast-iron is quoted 54s. to 55s. 








FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 


The Welsh Coal Trade.—Conditions on the Welsh steam 
coal market were again disappointing last week. Cus- 
tomers in all the leading overseas trades continued to 
display only a quiet interest, and the volume of business 
passing was again small. Normal trade with Spain 
remained at a standstill, although a few tentative orders 
were quoting, but in view of the breakdown of the 
Clearing House arrangement, exporters here were un- 
willing to any business except on a cash basis. 
The Spanish Government purchased a further cargo of 
about 5,000 tons, which was loaded into a vessel requi- 
sitioned for the p Italian buyers so far have 
not resumed operations in the market, but a moderate 
interest was displayed from South American customers. 
Some anxiety was caused by the turn of events in the 
Bedwas Colliery rival unions’ dispute. Negotiations were 
proceeding in London between the owners and officials 
of the Miners’ Federation under the independent chair- 
manship of Mr. John Forster. A stay-in strike staged 
by miners at the colliery threatened to wreck the negotia- 
tions, but it proved short-lived and, due to the efforts 
of the chairman, discussions were resumed over the week- 
end. The Miners’ Industrial Union have announced that 
they will not under existing conditions take part in the 
ballot, while the Federation stated that they would 
form a lodge at the colliery no matter what number of 
votes they secured at the ballot. If this should result 
in the establishment of rival lodges at the colliery, it 
was felt that peace would be impossible. The general 
opinion, however, is that a ‘satisfactory settlement 
will be arrived at. Inquiries circulating on contract 
account have included one for 100,000 tons of coal from 
French buyers for delivery at French and North African 

rts over next year for use at cement works. The 

gyptian State Railways have been in the market for an 
additional 9,000 metric tons of coal for their power house 
requirements, while the Trinidad Railways have placed an 
order for 8,000 tons of patent fuel and a Sfax firm 
purchased 4,500 tons of coal. There was no improve- 
ment in the position of large coals, and collieries generally 
have been faced with the difficulty of disposing of the 
heavy accumulation. Cobbles were also dull and 
inactive, while bituminous nuts remained easy. There 
was still an acute shortage of washed small and sized 
coals, which fully maintained their recent firmness. 
Some of the bituminous sized kinds, particularly nuts, 
were more freely available, but ordinary smalls were 
fairly well maintained, Throughs were steady. Cokes 
were in good request and strong, while patent fuel was 
limited and firm. 


Tron and Steel Trade.—Conditions in the iron and steel 
and allied trades of South Wales and Monmouthshire 
remained favourable and most concerns were comfortably 
booked for some time ahead, and maintained their 
outputs on a fairly active scale. The transformation of 
the old Ebbw Vale Steel works proceeds apace, and the 
old buildings have been almost completely demolished 
ready for the erection of modern premises, and equip- 
ment. After being closed for two years, the Handy 
tinplate works at Pontardulais are to 


NOTES 


re-opened. 
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NOTICES. OF MEETINGS. 





IroN AND Street Instrrure.—Annual Autumn 
Meeting, Diisseldorf, Monday, September 21, to Saturday, 
September 26. Monday, September 21, 9.45 for 10 a.m., 
the Eisenhiittenhaus, 27, Ludwig-Knickmannstrasse, 
Diisseldorf. Reading and discussion of papers. After- 
noon, visit to places of interest in Diisseldorf. Evening, 
reception and banquet. Tuesday, September 22, 9 for 
9.15 a.m. joint meeting with the VEREIN DEUTSCHER 
EIsENRUTTENLEUTE. Reading and discussion of papers. 
Afternoon, various visits to works. Wednesday, 
September 23, morning and afternoon, various visits to 
works. Thursday, September 24, morning and afternoon, 
various visits to works. Friday, September 25, morning, 
visits to works. Saturday, September 26, whole-day 
excursion. For programme, see page 200 ante. 


For other Notice of Meeting, see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Trade with South Africa.—The Empire Exhibition at 
Johannesburg, South Africa, is to be the medium of an 
advertising push by Sheffield manufacturers. For years 
South Africa has been one of the city’s best customers 
in steel, machinery, and engineering products generally. 
But manufacturers here realise there is room for the 
further development of trading connections with that 
market. With this end in view large quantities of raw 
and semi-finished steels, steel-making alloys, stainless 
and heat- and acid-resisting steels, mining and agricul- 
tural machinery, electrical equipment, wire ropes, 
railway rolling stock, and tools have been shipped to 
the Exhibition at heavy cost. The amount of business 
being done with South Africa shows @ steady increase 
over the past few years. Precious metal-mining develop- 
ments have called for a large variety of —-! 
including crushers, refining and washing machinery, 
and dredger parts. Contracts are also on hand from 
the Johannesburg municipality for 50 tramcar motors, 
electrical equipment for 20 3,000-volt locomotives for the 
Glencoe—Pietermaritzburg seetion of the South African 
railways, and large quantities of railway materials, axles, 
tyres, and springs. 

Iron and Steel.—Sheffield firms producing raw and 
semi-finished materials are operating to capacity. Wire- 
rope makers are busy, while the market for structural 
steel shows steady expansion. Wagon and. carriage- 
building works have good order books. Contracts have 
been received from the Portsmouth Corporation for 106 
trolley "buses, and one from the London and North- 
Eastern Railway Company for 36 railway carriages. 
Armament works are well occupied, and as orders come 
in firms are steadily absorbing idle operatives. Within 
the last eighteen months the city’s roll of unemployed 
has decreased by 10,000. The tool-making branches are 
satisfactorily employed. The trouble in Spain has 
adversely aifected sales of files and other tools to that 
market. Stainless farm and garden implements are in 
demand by the Colonies and Dominions. Sheffield 
Chamber of Commerce is handling a growing volume of 
trade inquiries, the latest ey from Johannesburg for 
files and rasps ; from Beverley for castings and cylinders 
for lawn-mowers; from Manchester for files; from 
Bradford for enamelled steel sheets; from Dublin for 
metal sheets; from Holland for machine knives; and 
from Birmingham for permanent magnets. 

South Yorkshire Coal Trade.—F ollowing the Doncaster 
Races, collieries in this area have resumed production. 
The export market shows little change. On inland 
account, however, satisfactory conditions exist. Indus- 
trial fuel is in full demand. [ron and steel works are 
particularly good customers. Supplies of steam coal are 
eagerly snapped up. The Danish State Railways are 
asking for early o' of 88,000 tons of best steams for 
shipment over the next few months. Small coal is in 
heavy demand. Coke-ovens are absorbing big tonnages, 
while increased sales are reported to brick- ing works 
and _ electricity-generating concerns. housedoa! 
market shows dig timprovement. Foundry and furnace 
coke are in strong request. Quotations are :—Best 
branch handpicked, 26s. to 29s. ; Derbyshire best housc, 
22s, to 23s.; Derbyshire best brights, 19s. 6d. to 21s. ; 
best screened nuts, 19s. to 20s. ; Yorkshirehards, 19s. 6. 
to 20s.; and Derbyshire hards, 19s. 6d. to 20s. 








EXAMINATIONS OF MARINE ENGINEERS AT BYLPAST. 
The Mercantiie Marine Department of the Board of 
Trade informs us that, in future, examinations for certifi- 
cates of competency as first-class engineer and second- 
class engineer will be held monthly in the Customs 
House, Belfast. The examinations will be held on the 
fourth Monday in each month, beginning on September 28. 
Examinations for extra first-class engineers’ certificate 
will also be held at Belfast and will begin on the Tuesday 
following the second Monday in February, June, and 
October of each year. 

Tue ProressionaL Crassus Arp Councii.—-Founded 
in October, 1914, to relieve distress among the profes- 
sional and other highly-educated classes, the Professiona! 
Classes Aid Council has just se its fifteenth annual 
report. This shows that the expenditure for the year 
ending April 30, 1936, which exceeded the income by 
6301., was 14,8371. During the year, 1,295 applications 
for assistance were received and only 13 had to be re- 
jected as unworthy of help, The address of the offices 








of the Council, at which contributions will be thankfully 
| received, is 251, Brompton-road, London, 8.W.3. 
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Fie. 15. 


Fies. 13 to 15 


OLOVERLEAF TittTInG-Drum ConcRETE MIXER ; 








Fie. 16. 


Messrs. Liner Concrete Macutnery Company, LIMIrep. 


ENGINEERING TRAINING AND 
EDUCATION. 


Technical College, Brighton. 
1936-37 session of the Brighton Technical College has 
just reached us. 
preparing for the London University B.Sc. degree in 
engineering and for the National Diplomas of the 
Institution of Mechanical and Electrical Engineers. 
Evening courses are available at the College for stu- 
dents preparing themselves for the Ordinary and Higher 
National Certificates, while there are other courses for 
motor mechanics and electricians, and special classes in 
automatic signalling arranged for Southern Railway em- 
ployees, radio-service work and Post Office engineering. 


The Calendar for the | 


The College provides day courses | 


| Day courses in building and structural engineering, 
land evening courses in building and sanitary engin- 
eering and gas engineering are also provided. The 
first term of the session commences on September 21 
| for both the day and the evening courses. 

The Institute of Marine Engineers.—An examination 
| for admission to the associate-membership of the 
| Institute of Marine Engineers is to be held from Novem- 
| ber 16 to 19, while the annual examination for the 
| admission of probationer students and students will 
be held in June, 1937. The Institute’s examinations 
are held in London and other centres according to 
| the candidates’ places of residence. Full particulars 
of the syllabuses of the examinations and of the 
exemptions allowable may be obtained on application 


7/5 Cons. Fr. Tirt1ne-Drum Conorete MIXER; 
FowLer anp Company (Leeps), Limtrep. 
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TRADES EXHIBITION. 


Fig. 14., 




















Messrs. JOHN 


to the secretary of the Institute of Marine Engineers, 
The Minories, London, E.C.3. 








COMPLETION OF THE GLENALBYN Roapv.—The final 
stage has now been reached in the reconstruction of the 
Glenalbyn-road, the 70-mile highway extending from 
Fort William to Inverness. With the exception of 44 
miles, the whole of the road was reconstructed during 
1930-1934, and the Minister of Transport has now 
approved plans for the work on the remaining section 
from Dochfour, at the head of Loch Ness, to the Inverness 
Burgh boundary, A new bridge with a span of 21 ft. 
will be built at Dochfour, and throughout the section, 
an 18-ft. carriageway will be provided. It is expected 
that the whole scheme will be completed in December 
of next year. 
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ENGINEERING STATUS AND 
CONDUCT. 


“Run ye to and fro through the streets of 
Jerusalem, and see now and know, and seek in the 
broad places thereof, if ye can find a man, if there 
be any that executeth judgment, that seeketh 
the truth.” These words, which are from the 
writings of the Prophet Jeremiah, appear an appro- 
priate introduction to a consideration of the Presi- 
dential Address delivered by Professor W. Cramp 
before Section G of the British Association last 
week. Professor Cramp, looking out on the world, 
appears to find little probity or disinterested service 
and much chicanery and self-seeking. In spite of 
the general point of view exhibited, however, he 
actually quotes only six examples of what we may 
content ourselves by calling unprofessional conduct ; 
one of these concern the medical profession, two the 
legal profession and three that of engineering. They 
in themselves can hardly be held to substantiate the 
general attitude of condemnation which the address 
exhibits, but possibly they are merely samples from 
a larger collection. It would be nicer to think, 
however, that the Professor has allowed himself to 
argue too liberally from the particular to the general, 
than to suppose that he indulges in the cheerless 
hobby of collecting examples of individual actions 
reflecting on the honesty of the great professions. 
Professor Miles Walker, in his Presidential Address 
to Section G, in York, in 1932, had many hard things 
to say about the lawyer and the politician ; he hit 
many heads, but Professor Cramp easily outpasses 
him ; he hits all within reach, those of the engineers 
impartially with the others. Few people, we think, 
will find the world as black as he paints it. It 
really has some redeeming qualities. Jeremiah, if 
we remember rightly, was put in a dungeon; the 
worst that is likely to happen to Professor Cramp 
apropos of some of his statements is that he may be 
accused of ignorance or exaggeration. These rela- 
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tive treatments may at least suggest to him that 


honesty,’ since Hebraic times. 

Professor Cramp’s address, of which we commence 
a reprint, with but few omissions, on page 320 of 
this issue was entitled ‘“‘The Engineer and the 
Nation.”’ It roamed over a wide field, as is allow- 
able in a presidential address, but its “‘ sole object ” 
so the author stated, was “to obtain for the 
engineer that recognition of which he is at present 
deprived.” This is an old subject, but one which is 
still a long way from being settled. In discussing 
the matter, it is usual to contrast the organisation of 
the medical profession with that of engineering, and 
Professor Cramp clearly accentuated the main 
features in this comparison. He put many aspects 
of the subject in a new light, and the point he made 
about the organisation to which a medical man 
belongs protecting him “from the healthy breeze 
of liability’ is of importance. A medical man, 
he stated, ‘‘ may make technical blunders in diag- 
nosis or in treatment, involving even death, or he 
may neglect panel patients; but neither patient 
nor relative dare move against him for fear of the 
professional organisation of which he is . . . part.”’ 
In addition to this protection which the body to 
which he belongs affords him, the medical man’s 
actions are normally, he contended, subject to no 
appeal, “‘ he can bury his accident behind a death- 
certificate which he himself issues.”’ 

This practical immunity from outside criticism 
and control which the medical, as also the legal, 
profession possesses, is not altogether a healthy 
thing, and Professor Cramp makes no suggestion 
that engineers should endeavour to work towards 
the same condition. It is a reasonable supposition 
that doctors and lawyers have built up their pro- 
tective organisations because they felt themselves 
to be in a weak position. They were not and are 
not able to guarantee results as an engineer is 
required to do. There is no indication that the 
medical profession is in any way dissatisfied with 
the operation of its protective organisation, but 
that there is a feeling abroad that all is not as 
it might be in the technical status of the profession 
is clear from the discussions which have been 
proceeding for some time on medical education. 
One aspect of this was touched on by Professor 
Cramp when he referred to the small output of 
original work in the medical schools as compared 
with that of other branches of science. He put 
this down to the fact that the value of research 
scholarships is too low to attract medical students, 
who as soon as they are qualified can obtain much 
larger incomes in practice, owing to the pressure, 
direct or indirect, which medical organisations can 
exercise on outside bodies, This condition is, 
indeed, active to such an extent that it is fair to 
say that modern advances in medical science are 
due rather to the work of biologists and biochemists 
than of medical men themselves. 

If an unexpected and indirect result of the 
protective organisation which the medical profession 
has built up is to be a decline in the scientific status 
of that profession, engineers may well hesitate to 
engage in similar activities. This is not to say, 
however, that the type of engineering authority, 
able to act and speak with statutory power, for 
which Professor Cramp calls, might not be of both 
professional and national value. The much criti- 
cised politician might well suggest, however, that 
engineers do not appear to be a sufficiently united 
body to justify the creation of such an authority. 
This might be countered by saying that a statutory 
body would unite them; but they are not likely to 
obtain the sort of public recognition called for until 
they exhibit considerable more unity in their own 
affairs. To achieve an authority equivalent to 
that exercised by the General Medical Council, 
there would have to be much closer interworking 
between the great engineering institutions, if not 
their amalgamation, and there are only small signs of 
movement in either of these directions at the present 
time. The individualism of the engineer, which 
makes him prepared to take responsibility for his 
own work and guarantee results, may well be a 
reason why he has not built up an organisation 
prepared to shield him from outside criticism or 
attack. Professor Cramp does not wish his proposed 
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“the healthy breeze of liability,” but it may be 
suggested that it is just this attribute which has 
built up the strength of the medical and legal bodies. 

While repudiating the protective action of medical 
authority, Professor Cramp, although he does not 
directly say so, would appear to favour some 
control over engineering salaries, equivalent to 
that exercised in the medical field. But in this 
connection he lays himself open to a charge of 
inconsistency. A section of his address was con- 
cerned with what can only be called an attack on 
various trade associations, the Cable Makers’ 
Association and the Electric Lamp Manufacturers’ 
Association being particularly singled out. Before 
examining in detail his case against these bodies, 
it may be looked at on general grounds. [If it 
would be desirable for individual engineers to 
organise and co-operate more closely for mutual 
protection and interest, why is it undesirable for 
manufacturers to do the same thing? Organisa- 
tions of this kind are an outstanding feature of 
modern industry practically all over the world. 
In some cases, even in this country, the formation 
of such associations is being urged by Government 
authority. This movement is a necessary concomi- 
tant of the large scale operation and complexity of 
modern industry, and Professor Cramp admits that 
the associations he attacks have well maintained 
the quality of their wares and spent large sums on 
development and research. It is useless to attack 
combination in industry, and illogical to do so 
and at the same time recommend combination in 
the engineering profession. 

It may be that Professor Cramp would reply 
that he did not recommend that trade associations 
should be dissolved, but that they should be 
reformed. If, however, they are to add contractors 
and buyers to their councils, as he suggests, it is 
clear that something very different from the present 
organisations would be created. Is he prepared to 
recommend the addition of druggists and patients 
to the Council of the British Medical Association ? 
The attack on the Cable Makers’ Association and 
the Electric Lamp Manufacturers’ Association con- 
centrated itself largely on the fact that a number 
of cable companies pay 15 per cent. dividend or 
more, and that goods are sold in foreign countries 
at a lower price than at home. This latter pheno- 
menon is, however, a commonplace of modern 
industry, and is in no way a peculiar activity in 
the eable and lamp trades. Our “ Notes from 
Cleveland and the Northern Counties ” every week 
record different prices for manufactured iron and 
steel for export or home use. The practice has 
developed to an enormously greater extent in some 
foreign countries than it has here. Its elimination 
possibly waits for the universal free trade that 
will require an even more authoritative body than 
the British Association to bring about. The selling 
ot goods abroad at reduced prices was, of course, 
a feature of international trade before the Elec- 
tric Lamp Manufacturers’ Association came into 
existence. 

The earlier point concerning 15 per cent. dividend 
is equally invelid. Many times, at general meetings 
of large companies engaged in highly technical 
industries have chairman referred to the inadequate 
returns that the shareholders of many such com- 
panies are receiving. In view of the original work 
which is being done by many of these organisa- 
tions, the large number of expensively educated 
men they employ, and the extent to which they 
minister to public welfare, a dividend of 3 per cent. 
or 4 per cent., with which many of them have to be 
content, is a quite inadequate return. The fact 
that some cable companies have been able so to 
order matters that they pay a dividend of 15 per 
cent. is a matter for congratulation, not criticism. 
Were all engineering manufacturers in the same 
position, it would be to the advantage of the 
country. Has Professor Cramp worked out how 
much actual money is represented by the 15 per 
cent. as compared with that devoted to wages, 
taxes and rates ? If all engineering companies were 
able to pay 15 per cent. dividend, Professor Cramp 
might not have to complain that while a young 
doctor may reach an income of 1,000/. a year in 
three years, a young engineer is lucky if he reaches 
4001. in the same time. 
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ECONOMIC CONDITIONS IN CHILE. 


In the process of examining the commercial affairs 
of Chile, account should be taken of the peculiar 
geographical aspect of the country with respect to 
Europe and America generally, which involves the 
consideration of a tract of land about 2,800 miles in | 
length, with an average width of 80 miles. A wide 
range of climatic conditions is associated with this 
territory, the northern provinces of which consist of 
waterless deserts or pampas, while very fertile land 
lies between the latitudes of Valparaiso and Con- 
cepcién, and semi-antarctic conditions exist around 
the island of Tierra del Fuego. Moreover, the 
presence of the Andes has tended to isolate Chile 
from the influence of European ideas, with the result 
that a semi-feudal existence continues to be led by 
many of the rural communities, in which the workers 
may be content with the equivalent of 10d. a day 
for wages, since nearly 90 per cent. of the farm land 
is owned by a few powerful families. These factors 
have naturally exercised a considerable influence on 
the purchasing power of the nation as a whole, as 
well as on the rate at which commercial recovery 
has been effected during the past decade, as is 
clearly indicated in the Report on Economic and 
Commercial Conditions in Chile, recently issued by 
the Department of Overseas Trade.* Further, 
during this period the Chilean nitrate industry has 
been adversely affected by the artificial production 
of nitrate, which has in turn, resulted in the intro- 
duction of the Guggenheim process of extraction 
and the disappearance of the smaller type of oficinas. 
Only those acquainted with the local conditions can 
appreciate the social and commercial significance of 
the unemployment incurred in the process of re- 
organising the industry concerned, in the course of 
which settlements and towns that were formerly 
scenes of activity have been completely razed from 
the map, such as in the case of the minor nitrate 
port of Caleta Coloso. 

The regrettable consequences of such changes 
have been partly mitigated by utilising the other 
mineral resources of the country, mainly copper and 
gold, and to a less extent coal and iron. American 
interests are extensively involved in mining the 
valuable copper deposits at Chuquicamata, which 
accounts for the origin of the equipment used for 
the purpose, and nearly all the iron ore is shipped to 
the United States of America. For a number of 
years efforts have been made to extend the industrial 
use of the native deposits of coal, which yield a soft 
and volatile fuel that might well subsequently prove 
to be suitable for the production of fuel-oil. In this 
connection, it is remarked in the report that an in- 
expensive type of plant is expected from the United 
Kingdom during the present year, for the production 
of motor-fuel from waste coal, by the Lota coal 
company. Since coalmining on a relatively large 
scale is of recent origin, manufacturers of colliery 
equipment in general, and plant for the extraction of 
oil from coal in particular, should find a sphere of 
enterprise in Chile. 

It is also observed in the publication under con- 
sideration that for the first quarter of the current 
year, the index of building activity was six times 
that for the year 1929, which is partly attributed to 
the depreciation of the peso and to the knowledge 
that wages and building costs are rising in value. 
In view of the fact that there is no marked increase 
of population, this building boom cannot be expected 
to last much longer ; further, it is open to question 
whether an agricultural and mining country with 
little over 4,000,000 inhabitants, 50 per cent. of 
which is engaged in agriculture, can develop miscel- 
laneous manufacturing without substantial possi- 
bilities in the way of exports. Nevertheless, the 
importation of all kinds of gas and water tubing is 
likely to continue on a large scale for some years, 
not only for industrial requirements, but also for the 
modernisation and extension of municipal under- 
takings in the larger towns and cities. 

Chile possesses well-organised railways to meet 
the present demands, but in the past some of these 
systems have depended largely on the prosperity | 
of the nitrate industry, so that at the present time | 
only a limited supply of capital can be available for | 
the maintenance and development of the railway 


| 





* H.M. Stationery Office. [Price ls. 6d. net.] 


| Institute to be held at Diisseldorf, from September - 


[SEpT. 18, 1936. 


systems. Since about one-quarter of the population 
is to be found in the cities of Santiago and Valparaiso, 
where there are many good roads and streets, there 
is a potential market for light cars, practically all of 


| which at the present time are supplied by American 


manufacturers. On this point, however, it should 
be observed that apart from the main roads, such as 
is exemplified by the one joining the capital city and 
Valparaiso, many of the cross-country roads are very 
bad compared with European standards, in cop. 
sequence of which cars intended for the country 
should be fitted with reinforced springs and the 
balloon type of tyres. For use in the northern pro. 
vinces, in particular, the chassis of a car should be 
given clearance sufficient for the vehicle to pass over 
relatively deep ruts on the road surface, and 
usually at least two spare wheels and tyres 
are found necessary when travelling on the pam- 
pas. The importation of motor lorries and ‘buses 
also represents a field of interest for engineers, since 
Santiago, for instance, has no urban system of 
transport in keeping with the size and importance of 
the city, and the rolling-stock on the electric tram. 
ways is old and inadequate for present needs. Motor 
‘buses undoubtedly form the most popular and 
efficient means of transport in the principal cities 
and seaport towns, but funds are lacking for imme- 
diate extension along these lines. Regard being had 
to the geographical and topographical features in- 
volved, aerial transport should play an outstanding 
part in the future of Chile, since it takes nearly three 
weeks to travel by sea from one end of the country 
to the other, and there are only two or three points 
at which the Andes can be crossed either by car or 
rail. On this account attention may be drawn to 
the air services that are operated by Chilean, Ameri- 
can, French, and German companies. The author of 
the report expresses regret at the failure of English 
manufacturers of aircraft to send machines and 
demonstrating pilots to tour all the countries of 
South America, and this has a special significance in 
regard to Chile, where the “ Linea Aerea Nacional ” 
alone is allowed to operate between Chilean airports. 
National air services are thus ensured a continuous 
and expanding sphere of activity, and as an indica- 
tion of the development of this particular company, 
it may be added that during the year 1935 its 
machines flew 734,290 kilometres, in the course of 
which 9,941 passengers and about 18 tons of cargo 
and mails were carried. 

According to the available statistics, in the year 
1935, Chile for the first time spent more money in 
Germany than in the United Kingdom. This is a 
noteworthy trend of trade, since it is estimated that 
120,000,000/. of English capital are invested in the 
country concerned. The point is further emphasised 
by the fact that interest amounting to only 0-6 per 
cent. was distributed last year in respect of the 
Chilean securities quoted in London, and that about 
85 per cent. of these securities received no interest at 
all. The severity of German competition, which 
applies almost entirely to engineering imports, !s 
due on the one hand to the depreciation of the 
German mark, and on the other to a system 0! 
barter existing between the two countries involved. 
This so-called ‘‘ compensation ” system of trading, 
as is mentioned in the report, is by no means 
an economic triumph for the importing country, and 
it may give way to more normal methods in the near 
future; but at the present time the procedure 
tending to destroy regular commercial transactions. 
This is doubtless one of the most serious problems 
confronting Chile in regard to her relationships with 
such non-barter countries as the United Kingdom 
and the United States of America, which in the year 
1935 together spent 237,000,000 pesos in Chile, hile 
that country in return purchased goods to the value 
of only 139,500,000 pesos. On the contrary, during 
the same period Germany increased her total trade 
with Chile by 100 per cent., which resulted in a slight 
trading balance in favour of the former country. 
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THE INSTITUTE OF METALS; 
PARIS MEETING. 


THE twenty-eighth annual autumn meeting of 
the Institute of Metals opened in Paris on the 
evening of Monday, September 14, and is to be 
brought to a conclusion to-day, Friday, September 18. 
The proceedings on the first day commenced at 
7.45 p.m., in the Grande Salle de la Maison de la 
Chimie, Rue St. Dominique, the President of the 
Institute, Mr. W. R. Barclay, O.B.E., occupying 
the Chair. In a brief speech, he introduced Professor 
Pierre Chevenard, formerly Professor of Metallurgy 
at the Ecole des Mines de St. Etienne, and scientific 
director of the works of Messrs. La Société de 
Commentry, Fourchambault et Decazeville, and 
called upon him to deliver the fifteenth Autumn 
Lecture of the Institute. 

THe ScrentTiIFIc ORGANISATION OF WORKS. 

Professor Chevenard, who had chosen as his 
subject “The Scientific Organisation of Works,” 
stated that industry was in a state of perpetual 
evolution. The discovery of a new mineral deposit, 
a new process, or a new product sometimes upset 
situations which appeared to be most stable. 
Invar had modified the technique of measuring 
apparatus, and Elinvar had revolutionised the 
manufacture of chronometers. By the discovery of 
nickel-aluminium magnet steels, with their enor- 
mous coercivity, the magneto, the galvanometer, 
and the relay had been simplified and their shape 
considerably modified. Alloys of the Permalloy 
type had made possible long-distance telephony by 
subterranean and submarine cable, and finally the 
popularity of wireless had helped on the advances 
made in ferro-nickels with very low hysteresis. The 
manager of an enterprise must, therefore, scan the 
horizon so as to prepare his organisation to utilise 
new ideas at the opportune moment, to satisfy the 
future needs of his clients, and to frustrate all 
possible competition. To do this he would need 
commercial “‘ feelers,’ so to speak, and a scientific 
foundation. The scientific director whose duty it 
was to prepare this foundation should take into 
account the four principal functions of foresight, 
namely, the creation of scientific equipment, the 
vllection of information for research, the adapta- 
tion of new processes and new products to works’ 
onditions, and the formation of a personnel. 

However numerous and perfect the devices used 
in commerce for measurement and observation 
might be, they could not fulfil all requirements. 
In a factory such as that of Messrs. La Société de 
Commentry, Fourchambault et Decazeville, at 
Imphy, where very special alloys were made, new 
problems of measurement often arose, and, more 
frequently still, the classical problems presented 
new aspects. It had, therefore, been the practice 
at these works to construct most of the research 
and testing apparatus required, and a precision 
workshop for this purpose formed an annexe to the 
research laboratory at Imphy. Subjects for research 
in industry were numerous, but could be grouped 
under five headings. In the first place, difficulties 
were encountered in the works; the research 
laboratory took the matter in hand and sometimes 
discovered the cause of the trouble and a remedy. 
Secondly, subjects for research were suggested by 
clients. Thirdly, inventions furnished many sub- 
jects for research and, in the fourth place, the 
observation of an unexpected fact in the laboratory 
or workshop was the beginning of fruitful research. 
Finally, research might be carried out as part of a 
comprehensive programme of exploration. Re- 
searches should always be carried out according to 
the methods of pure science without, however, losing 
sight of their utilitarian objective. The aim should 
be, not to prepare a simple catalogue of results, but 
establish a theory as a base of future progress in 
the works. Apprentice courses for juniors, advanced 
courses for the older employees, and conferences for 
the senior technical staff and heads of the manu- 
facturing departments were a great help in develop- 
ing the scientific idea in a works, and, at the same 
time, possessed many other advantages. 

The organisation of a technical enterprise, on 
‘elentific lines, was preferably divided between the 
elentific director and the works manager, who 
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director, to ensure the smooth operation of the 
works. The works manager was in charge of the 
manufacturing departments, and the various 
testing and control laboratories which were directed 
by the departmental managers. The scientific 
director, on the other hand, had under his immediate 
control the research laboratories, the information 
bureau, and a certain number of engineers or 
chemists, who were specialists in the principal pro- 
ductions of the factory. The scientific director 
occupied a position as it were at the centre of a 
double pyramid. Towards him converged various 
problems, among them the present and future needs 
of clients pointed out by the commercial depart- 
ment, perspectives opened out by research, biblio- 
graphical information, and incidents and difficulties 
occurring in manufacturing operations. From him 
emerged suggestions for solving these difficulties, 
improving the works processes, or developing new 
products, these suggestions being prompted by the 
results of laboratory work and tests in the workshops. 
The question of control in a works was a two- 
sided one. It comprised the organisation of the 
technical control of the manufactured products, 
and the control, in its entirety, of the scientific 
organisation of the works. The sole means of 
preventing deviations in the manufacturing pro- 
cesses and products was to have rigidly instituted 
control. Control must start with the raw materials 
and extend over the auxiliary materials, the inter- 
mediate products, and finally the finished product. 
This system of control determined the elementary 
properties of the material produced, such as its 
thermal expansion and hardness, but it also‘ con- 
cerned itself with more complex properties such as 
its resistance to corrosion and its ability to 
be welded. The methods employed should be 
quantitative, sensitive, and accurate and the results 
obtained definite. With regard to the control, in 
its entirety, of the works scientific organisation, 
minute precautions were necessary to prevent 
slow deviation in testing technique and in the 
methods of control from the standard procedure. 
One apparatus should be checked against another of 
the same type and independent methods of measure- 
ment should be simultaneously employed. At 
Imphy the 18 thermocouples used in the group of 
apparatus for the thermal analysis of alloys were 
taken from the same batch of wires and were, 
therefore, interchangeable. The wall galvanometers 
to which they were attached were, moreover, ad- 
justed to exactly the same sensitivity. If one of the 
couples or galvanometers was suspected of being 
unreliable the arrangement of switches allowed the 
suspected instrument to be changed in a few 
moments. Furthermore, every two months a 
systematic check on the couples was made at two 
fixed points, namely, the melting point of gold and 
the boiling point of sulphur. 
The task of a scientific director was manifold, 
difficult, and sometimes painful. To produce good 
work it was necessary for him to love his profession 
and to have an invincible faith in the fertility of 
methodical research, an obstinate tenacity, and the 
spirit of continuity. Unlike the student in the 
educational laboratory, he could not choose his 
own subjects for research ; in attacking less novel 
problems he had less chance of making an important 
discovery. Following the advice of Le Chatelier, 
he should not, however, aim at making discoveries, 
because the chance of so doing was very small and 
the practical results often deceiving. His object 
should be to endeavour to make small improvements 
which were additive and would eventually lead to 
advantages, the importance of which grew without 
limitation. In the moral sense the scientific director 
had the satisfaction of doing useful work, and in the 
scientific sense his efforts sometimes found happy 
compensations. In conclusion, the words of Lord 
Kelvin might aptly be quoted: “In the pursuit of 
truth work is its own reward and allows the scientist 
to accomplish with joy his daily task.” 
At the conclusion of the lecture a cordial vote of 
thanks was accorded to Professor Chevenard and 
an informal gathering of members was then held. 
This was followed by a display of cinematograph 
films of metallurgical interest in the Grande Salle 
de la Maison de Chimie. 


of the Province, in August, 1935, 
of operations, it is pointed out, was due to the 
approaching exhaustion of the mine under existing 
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NOTES. 

New SeLectep GENERATING StratTron In Kent. 

THE South-east England electricity scheme, which 
was adopted by the Central Electricity Board in 
1928 under the provisions of the Electricity (Supply) 
Act, 1926, proposed the erection of four new stations, 
in addition to those already in existence. These 
were to be built at Battersea by the London Power 
Company; at Little Barford, near St. Neots, by 
the Bedfordshire, Cambridgeshire and Huntingdon- 
shire Electricity Company, and in the east of the 
area. The whereabouts of the fourth station were 
left undecided. Since then the Battersea station 
has, of course, been put to work and the new station 
at Fulham, which may perhaps be considered as an 
extension of an older station, is to be formally 
opened at the end of the present month. Owing to 
the distribution of the load, nothing more has been 
heard of Little Barford, but, as announced this 
week, arrangements have just been made to meet 
the rapidly increasing demand by erecting the 
station in the east. With this end in view, negotia- 
tions have been completed with the Kent Electric 
Power Company to construct a new station on the 
river-side at Littlebrook Farm, Stone Marshes, near 
Dartford. The first section of this station will 
comprise 120,000 kW of plant and will probably 
consist of one 60,000-kW and two 30,000-kW units, 
together with six 256,000-lb. boilers. This addi- 
tional plant will, it is hoped, be ready to reinforce 
the supplies to the grid during the winter of 1939-40, 
and it is further stated that the site is capable of 
development to permit large-scale extensions as 
necessity arises. Though actually this plant is not 
required at present, it is necessary to plan at least 
four years ahead, in order that the anticipated 
growth of load may be adequately met. The 
erection of a station on this site is interesting for 
another reason. It has long been contended in 
some quarters that the West End of London is no 
place for a plant of such size, and those holding 
the view that a station should be near the load 
centre, have only won the day at the expense of 
added financial outlay and technical complication. 
It is therefore to be hoped that the provision of a 
new station remote from centres of population and 
ancient monuments will mean that the costs will 
be lower and that a not unimportant contribution 
may thereby be made to the cause of cheaper 
electricity. 

THE MrineraAL WeEaLtTH oF British CoLuMBIA. 

The improvement which took place in 1934 in 
the mineral industry of British Columbia, following 
upon a three-year period of depressed metal prices 
and low production, was more than maintained 
during 1935. Actually, the value of the mine 
products in 1935 was 48,821,239 dols., an increase 
of 6,515,942 dols. over the 1934 total and approxi- 
mately the mean between the record high produc- 
tion of 68,245,443 dols. in 1929 and the abnormally 
low figure of 28,798,406 dols. in 1932. In the annual 
report of the Minister of Mines of British Columbia 
for the year ending December 31, 1935, it is stated 
that the increase for the year was much greater 
than had been anticipated and was due chiefly to 
the higher prices ruling for silver and lead and to 
the greatly augmented production of gold. The 
latter, in fact, reached a new high record, both in 
quantity and value, and exceeded the already high 
1934 total by as much as 25-4 per cent. in value. 
Zinc, of which 256,239,446 lb. were produced during 
1935, also established a new high record, while the 
output of lead, namely, 344,268,444 lb., was only 
a little below that of 1934. Moreover, the produc- 
tion of silver, rose from 8,572,916 oz. in 1934 to 
9,251,544 oz. in 1935, an increase of 7-9 per cent. 
The only serious set back in the metal-mining industry 
was the closing down of Messrs. The Granby Con- 
solidated Mining and Smelting Company’s copper 
mine and smelting plant at Anyox, in the north-west 
The cessation 
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The output of coal, which is mined mainly in 
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and in East Kootenay, totalled 1,187,968 tons, 
representing a decline of 11-8 per cent. from the 
1934 production. This decrease, however, was 
entirely due to the closing down of a colliery in 
East Kootenay, the other mining districts actually 
showing increases in production as compared with 
1934. Summing up the situation, the report states 
somewhat guardedly that the outlook for 1936 is 
reasonably favourable and estimates that the 
value of the mining industry will be about the same 
in 1936, as it was in 1935. In this connection, 
statistics received quite recently from Canada are 
distinctly hopeful; they show that the minerals 
produced during the first six months of 1936 realised 
23,722,299 dols., an increase of 9-4 per cent. as 
compared with the corresponding period of 1935. 
Gold, silver, lead, and coal all show definite increases 
as regards quantity, and, while the average price 
ruling for silver has fallen, those for lead and zinc 
show substantial rises. The British Columbia 
Department of Mines, however, points to the decline 
which has taken place in copper production, namely, 
from 27} million lb. in the first six months of 1935 
to 9 million Ib. in the first half of 1936, and declares 
that, in the circumstances, a total value of mine 
products, for the whole year, of between 48,500,000 
dols. and 50,000,000 dols. would be gratifying, as 
showing that the mining industry had recovered 
from its losses in one year. 


Tue Instrrute or Export. 

That the Institute of Export, which was founded 
only eight months ago, is fulfilling a useful function 
is shown by the fact that its membership already 
reaches 350. It is claimed, in fact, that its existence 
provides overwhelming confirmation of the need of 
an organisation devoted solely to the interests of 
export trade and of those engaged therein. The 
most vivid impression of those conducting the 
affairs of the Institute is stated to be the appalling 
ignorance throughout the country of the importance 
of export trade; to remove this, further support 
and assistance are required and will, we hope, be 
freely given. That the Institute is doing useful work 
is shown by the fact that addresses have been given 
by experts on such subjects as the law of contracts, 
the British colonial market, the international tele- 
phone and its service to exporters, and banking ; 
while during the next few weeks members will be 
lectured on insurance for export, international 
cartels and conventions, film publicity as an aid 
to export, and transport in the United Kingdom in 
relation to export. The investigation of the many 
problems which confront exporters in their day- 
to-day business have been entrusted to a Research 
Committee in the hope that their solution will be 
for the common good. At the moment this com- 
mittee is engaged in deciding the most efficient 
means of obtaining information upon the potential 
values of overseas markets, how market research 
can best be conducted, and the most efficient means 
of meeting the competition of newly established 
industries abroad. The Education Committee, in 
collaboration with leading educationists, has drawn 
up special courses of instruction in export subjects 
with the view of providing for the first time com- 
prehensive training in the conduct of the country’s 
most vital industry. It being axiomatic that our 
export trade is of paramount importance, not only 
as a means of livelihood in times of peace, but as a 
contributory factor to the national safety in times 
of war, it is as well that public attention should be 
directed to its well-being and development. The 
Institute has already done a great deal in this 
direction, and we hope that its further efforts will 
receive due support. 








THE BRITISH ASSOCIATION 
MEETING AT BLACKPOOL. 


THE meeting of the British Association, which 
commenced at Blackpool on Wednesday, Septem- 
ber 9, and concluded on the following Wednesday, 
was the first held by the Association in that well- 
known Lancashire holiday resort. Sir Josiah 
Stamp, G.C.B., G.B.E., who is this year’s Presi- 
dent, delivered his inaugural address at the 


opening meeting held in the Empress Ballroom 
of the Winter Gardens after the Association had 
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man W. Newman, J.P. The title of the address was 
“The Impact of Science upon Society”; we 
dealt with its subject-matter in an article last week 
(page 283, ante.) At the conclusion of the address, 
a vote of thanks was proposed by Sir Oliver Lodge, 
F.R.S., a former President of the Association and 
a regular attendant at its meetings for many years. 
Sir Oliver himself, as might be expected, was given 
a most enthusiastic reception. The vote of thanks 
was seconded by Professor E. G. Conklin, President 
of the American Association for the Advancement 
of Science, who, in the course of his remarks, 
referred to the fact that science had moved more 
rapidly than society. At the conclusion of the 
inaugural meeting, the Treasurer of the Association, 
Professor P. G. H. Boswell, O.B.E., D.Se., F.R.S., 
mentioned that the attendance up to that time 
amounted to 1,928, which was a little less than the 
corresponding figure for the previous year’s meeting 
at Norwich, viz., 2,184. He hoped, however, that 
before the meeting concluded the latter figure 
would be reached and passed. There were two 
evening discourses this year, both delivered in the 
Co-Operative Hall, the first on Friday, September 11, 
on “Science and Electric Lighting,” by Mr. C. C. 
Paterson, and the second on Tuesday, September 15, 
on “ Plant Hunting and Exploration in Tibet,” by 
Captain F. Kingdon Ward. In addition to these, 
several public lectures were delivered in neighbouring 
towns, and there were two lectures to school children 
delivered in Blackpool. 


SECTION G.—ENGINEERING. 


The sectional meetings commenced on_ the 
morning of Thursday, September 11, those of 
Section G (Engineering), to which we must confine 
our present attention, being held in Devonshire 
Road Infants’ School. 


PRESIDENTIAL ADDRESS. 

Professor W. Cramp is President of the Section 

for the current year and the first item on the 
programme was the delivery of his address, which 
was entitled ‘“‘ The Engineer and the Nation.” We 
commence to reprint this address, in abridged form, 
on page 320, of this issue, and we also comment on 
it on page 311. In inviting Professor Cramp to 
occupy the chair, Mr. J. S. Wilson, who was Presi- 
dent of the Section for the Norwich meeting, said 
that as Professor Cramp’s connection with the 
Association was considerably longer than his own, 
he should have been President before and he was 
unable to explain why this had not been the case. 
Professor Cramp then took the chair, and in doing 
so remarked that Mr. Wilson, who had acted as 
Recorder for several years, had a much greater 
knowledge than he had of the work of the Section. 
He proposed a vote of thanks to Mr. Wilson for 
his work, both as Recorder and President, and this 
was received with acclamation. 
Professor Cramp then said that he did not propose 
to read his address, but to deal with the subject- 
matter it contained. It would, he added, have been 
easier for him to have given an address on some 
of the technical aspects of electrical engineering, 
but the President of the Association had expressed 
the wish that the Sectional Presidents should touch 
on current difficulties and misconceptions and their 
reactions on the community. Sir Josiah, in his 
address delivered on the previous evening, had 
followed his own plan, and Professor Cramp said 
he would try to carry out his request. He remarked 
that the examples given in his address were taken 
from his own practical experience of the last thirty 
or forty years. He then proceeded to deal with the 
points raised in the address, which as already stated, 
is dealt with elsewhere in this issue of ENGINEERING. 
At the conclusion of the address, a vote of thanks 
was proposed by Professor G. W. O. Howe, who 
expressed regret that it was not open for discussion, 
as there were some points on which he would have 
liked to have spoken. He thanked the President 
both for preparing the address and for not reading 
it, adding the remark that Professor Cramp had 
given an excellent example of how a presidential 
address should be delivered. 


Tue Economic [INCENTIVE OF THE ENGINEER. 
After Professor Cramp had thanked Professor 





been welcomed by the Mayor of Blackpool, Alder- 


(SEPT. 18, 1936. 


to give his paper, entitled “* The Economic Incentive 
of the Engineer.’’ We intend to reprint this paper 
in a subsequent issue of ENGINEERING, and may 
content ourselves here with a brief reference to the 
nature of its contents, as follows: The question is 
raised in some quarters whether a slowing up of the 
process of the substitution by machines of human 
labour was not desirable. If doubts arose in the 
mind of the engineer of the ultimate beneficence 
of his efforts the progress of society would be 
hampered. In this connection the work of the 
engineer, both as an inventor and as an organiser, 
must be considered. Self-interest was no longer a 
sufficient incentive; it was the team work and 
professional zeal of many men working im associa. 
tion in laboratories which counted. The necessary 
incentive would be present if the engineer felt that 
his work increased the real national income, and 
if a proper balance between his inventive capacity 
and rationalising activities were maintained. By 
the former, new and more interesting industries 
were developed to take the place of those rendered 
unnecessary by the latter. 

The economic conditions of society always tended 
towards an equilibrium and the only thing any 
government could do towards altering this equili- 
brium, i.e., towards a condition of full employment, 
was to modify one of the general factors. Three 
things which the engineer had done in this genera- 
tion were the improvement of locomotion, the 
cinema and broadcasting. Those things, at first 
luxuries, were now regarded as necessities and the 
purchasing power necessary to enable them to be 
enjoyed was created by the new industries them- 
selves. Consideration of the propensity to consume 
showed that if in any year the amount of investment 
was equal to the difference between the national 
income and the amount spent on consumption, then 
the national income would not decrease. If, how- 
ever, the difference were spent wholly, or in part, 
on new productive forms of investment (invented 
by the engineer) then the national income was 
automatically increased. The increase was equal to 
twice the value of the new goods. As an example, 
if the propensity to consume were 0-9 per cent., and 
10 per cent. of the national income were invested 
so as to produce new attractive goods equal to 
5 per cent. of the national income, then there would 
be a large increase in the national income, the 
investment factor being greater than 6. 

The work of the engineer as organiser was mainly 
concerned with the reduction of cost of production, 
which was the denominator of the ratio which 
expressed the real national income. Reckoned on 
industry as a whole, the cost of materials cancelled 
out and all costs were made up of labour, including 
salaries, and profits. It followed that the only way 
that costs could be decreased was to reduce the 
amount of labour necessary. In the long run, if 
the standard of living were to be raised, the cost of 
production must be reduced. The solution of the 
paradox was the balanced activity of the engineer 
and if he were allowed freely to develop this the 
world need have no fear of the result. 

Invited to speak by the Chairman, Mr. ©. ©. 
Paterson said the paper was difficult to discuss at 
short notice. In the course of his remarks, Mr. Pater- 
son said that the engineer worked harder than other 
members of the community and was forced to do so 
owing to competitive conditions. Men in research 
laboratories tried to make progress, but were 
subconsciously aware of competition. In his own 
laboratory four or five groups of men had been 
working very hard to develop a 7-m. television 
receiving set which could be put into the hands of 
the public. They instinctively felt that television 
would be a benefit to the community, but they were 
also fully aware of competition. 

Professor F. C. Lea, who spoke on this paper. 
referred to the displacement of men by machinery 
in the South Yorkshire coalfield, and pointed out 
that the only way to increase employment was to 
utilise, in a judicious manner, the savings of the 
past to develop new industries which would increase 
the national wealth. 
Mr. J. 8. Wilson, speaking on the question o! 
the incentive to invention, pointed out that if a 
man made and patented a useful invention, he 





Howe for his remarks, he called on Dr. C. C. Garrard 
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endeavouring to obtain the desired reward. There 
was no incentive for him to invent anything else. 
He thought it would be an improvement if no one 
were allowed to derive benefit from an invention. 

Owing to the shortage of time, the discussion was 
then closed by the Chairman, and Dr. Garrard 
was invited to reply. He agreed with Mr. Paterson’s 
remarks regarding the way in which engineers 
worked. It was common to find men’s minds 
obsessed with their work. Television, if it came, 
as it was coming, would increase the national 
income by twice the value of the output. Professor 
Lea had raised the question of the effect of labour- 
saving machinery. To use hand methods with the 
object of diminishing unemployment could not be 
right. In this respect, Dr. Garrard said, the utilisa- 
tion of the savings of the past was fundamental ; 
without capital it was impossible to start new 
industries. He did not agree with Mr. Wilson’s 
suggestion that inventors should receive no reward 
for their inventions. 


AMUSEMENT-PARK MACHINERY. 


Professor Cramp then invited Mr. L. Thompson 
to give some particulars of the machinery employed 
in the Amusement Park at Blackpool, as a pre- 
liminary to the Section’s visit to the Park in the 
afternoon. The Amusement Park, Mr. Thompson 
said, occupied some 40 acres, and comprised a 
variety of indoor and outdoor (mostly outdoor) 
apparatus, calculated to entertain an extensive 
clientele. As very few English engineers had 
directed their attention to the design of the appa- 
ratus employed, much of it was of American origin, 
either imported or made in the owners’ workshops 
from American designs. An American engineer 
on the staff of the Company was responsible for the 
construction of large apparatus, such as coasters, 
more commonly known as scenic railways or 
switchbacks, and these were mainly constructed of 
pitch pine. One of the coasters, it was pointed 
out, was carried on a laminated pitch pine truss of 
140 ft. span across a road. A form of switchback, 
known as the Big Dipper, included five almost 
sheer drops over 50 ft. in depth. The first switch- 
back at Blackpool was built at the beginning of 
the present century and was only demolished in 
1923. Each successive example had been made 
longer and steeper, so that in recent cases it had 
become necessary to provide cable traction to pull 
the train up to the starting point. The trains 
consisted of three cars, each holding eight persons, 
the three cars being coupled by a universal spring 
coupling. The weight of the trains when fully 
loaded was over 5 tons. From the loading platform 
the track was graded down to the base of the pull-up, 
or inclined hoist, so that immediately the train was 
released it travelled down to the pull-up on its own 
momentum. The grade was designed so that when 
the train reached the pull-up it was travelling at 
the same speed as the hoisting cable to which it 
was then coupled by dogs under the three cars. 
The Big Dipper had 3,000 ft. of track and the top 
of the pull-up was 65 ft. above ground level, and 
another similar railway had 3,500 ft. of track and 
a pull-up height of 72 ft. An electric motor of 
100 h.p. was used for the haulage gear. The tracks 
were carried on a series of trestles, 9 ft. apart, 
some of which were over 60 ft. in height. Pitch pine, 
8in. by 4 in. in section, was used for the construction 
of the trestles. Great care was exercised in the 
design and construction of these railways to prevent 
accidents. On the pull-up, for instance, safety 
tatchets were provided to prevent the train from 
Tunning back if the cable should break. The 
construction was such that the cars could not 
leave the track and the possibility of collisions was 
also practically eliminated. The space at our 
disposal, however, is insufficient to enable us to 
explain the means by which these safety measures 
are achieved ; neither can we deal with the many 
other devices in the Amusement Park which exer- 
tise so strong an attraction on the many visitors 
to Blackpool. 


Test SPECIFICATION FOR INCREMENTAL MAGNETIC 
PROPERTIES. 


Mr. Thompson’s paper was not discussed and 
at its conclusion the Chairman called on Dr. L. G. A, | 
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Sims to give his paper entitled ‘‘ Progress Towards a 
Test Specification for Incremental Magnetism.” 
We propose to print this paper in a subsequent 
issue, but may now explain that, following the 
author’s paper,* read before Section G at Norwich, 
the Committee of Section G expressed the desire 
that the proposals advanced in the paper should be 
carried forward as effectively as possible. These 
proposals aimed at establishing a test specification 
for the incremental magnetisation of sheet steels, 
very large quantities of which were used by the 
electrical industry. In accordance with the Com- 
mittee’s wishes, the research work which was in 
progress was directed more particularly towards 
establishing the foundations for an international 
specification. A stage had now been reached which 
enabled certain limits to be fixed, and, pending 
full publication of the results, a brief account of this 
work was given in the paper. Concurrently with 
this work a detailed questionnaire was prepared 
and circulated throughout this country, Europe 
and America, This had been accorded gratifying 
support and valuable opinions were now available 
from many British designers engaged both in 
communication and in heavy plant engineering. 
In addition, the views of the design departments 
of selected European firms had been included. 

Dr. Sims briefly summarised his paper and at the 
conclusion acknowledged the help he had received 
from Professor Cramp, Professor Howe and Professor 
Marchant. 

Invited to speak by the Chairman, Mr. Stanley, 
of the British Standards Institution, said that if the 
Committee thought the time was ripe for the Institu- 
tion to take the matter up they would be pleased 
to act on the Committee’s suggestions. He thought 
it would be best to obtain a national specification 
first, as that would be half way towards an inter- 
national specification. Ifit were felt that the British 
Standards Institution should set up a committee, 
that could be done, but he wished to point out that 
the Institution could only work as fast as the 
industry was prepared to work. 

Professor Howe said that if the work dealt 
with in the paper had been done by the British 
Standards Institution all would be very gratified. 
It was all the more gratifying, therefore, that it 
had been done by one man. He was glad that the 
author had suggested that a further year should 
be devoted to experimental investigations and 
agreed that that would be an excellent idea. The 
time available was not sufficient to enter into a 
detailed technical discussion of the subject, but he 
thought that in dealing with the problem as he had 
done, Dr. Sims had also cleared the air for a general 
magnetic specification. He would suggest that the 
next step for the British Association to take was to 
ask Dr. Sims to carry on for another year as he had 
been doing. He thought that would be better than 
handing the matter over to a Committee of the 
British Standards Institution. 

Professor Marchant said he wished to support 
Professor Howe’s suggestion. He mentioned also 
that the International Electrical Commission had 
been endearvouring to get out a list of symbols, 
and he suggested that Dr. Sims should get into 
touch with Dr. Wennerberg regarding this matter. 

Professor Cramp, in closing the discussion, said 
the Committee had next to decide whether the 
matter should be put before the British Standards 
Institution now or at a later date, and concluded 
by expressing appreciation of the author’s work. 
After a brief response by Dr. Sims, the meeting 
was adjourned. 


RaILway-LocoMoTivE DEVELOPMENT. 

The first item on the programme for the meeting 
held on Friday morning, September 11, was a paper 
by Mr. W. A. Stanier bearing the above title. 
Before reading it, however, Mr. Stanier explained 
that it dealt mainly with the testing of locomotives 
on the London Midland and Scottish Railway by 
means of the dynamometer car, giving a considerable 
amount of information on the results obtained. 
At the conclusion of the paper, which we reprint 
on page 305 of this issue, Mr. Stanier men- 
tioned that a dynamometer car would be put 
on to the train by which the members of the Section 


were to visit the Preston electricity grid system 
that afternoon, so that it would be possible for them 
to see the car in actual use. 

Professor Cramp, who occupied the chair, invited 
Sir Henry Fowler to open the discussion, and Sir 
Henry, who seems to have largely recovered from 
his recent illness, mentioned that he had had charge 
of the Aspinall dynamometer car and had made the 
tests recorded in Sir John Aspinall’s paper. He 
wished to acknowledge the assistance he had always 
received from Sir John, and also expressed his 
appreciation of the device illustrated and described 
in the paper for measuring the quantity of water in 
the tender. 

Professor F. C. Lea, the next speaker, asked for 
further information on the indicator diagrams shown 
by the author. He could see no compression line, 
and asked if the diagrams had been obtained with 
the Walschaert gear or with a slide-valve engine. 
They seemed to be almost ideal, and must indicate a 
very large accelerating power. He also asked for 
further information regarding the resistance for- 
mule given on Fig. 5 in the paper, and inquired 
why the engine resistance was proportional to V*-!® 
and that of the train to V'**’. The formule were 
very interesting and he would like to know if they 
were the latest form derived from the author’s 
tests. He also asked if it were necessary to modify 
the formulz in the case of cross-wind. 

Professor Gilbert Cook, referring to the water- 
measuring apparatus, inquired if the oscillations of 
the water in the tank were transferred to the 
indicating column and also if any damping device 
were used. He also wished to know if any tests 
were now in progress with regard to the use of oil 
fuel for firing locomotives. He thought oil firing 
must have many advantages, and asked whether 
the fact that it was not employed was due to 
technical reasons or to national policy. 

The discussion was continued by Dr. L. G. A. 
Sims, who said he had at one time been interested 
in the Smith compound engines running between 
Derby and Manchester. He thought they developed 
between 900 h.p. and 1,000 h.p., but noticed from 
the author’s curves that some of the engines referred 
to in the paper developed nearly 2,000 h.p., which 
was a very big increase in a few years. This circum- 
stance was of interest to an electrical man in view 
of the fact that some electric locomotives used on 
the St. Gothard line in Switzerland developed from 
5,000 h.p. to 7,000 h.p. He asked by what means 
the horse-power of steam locomotives had been 
doubled in so short a time. He thought, as loco- 
motive performance was determined mainly by the 
boiler performance, that the improvements must 
have been made in the boiler. He noticed from one 
of the tables in the paper that the boiler pressure 
was now 225 lb. to 250 lb. per square inch, whereas 
only a few years ago it was 180 lb. per square inch. 
He had formerly been told that increase in pressure 
would greatly augment the maintenance costs, 
and that trouble would be caused by the breakage 
of stays, &c. Had any recent metallurgical improve- 
ments enabled the pressure to be raised ? Dr. Sims 
referred to the thermal efficiency of locomotives 
and said he believed that American tests had 
shown it to be about 7 per cent. He would like to 
know if that figure had now been raised. The 
speaker also inquired if any stationary locomotive- 
testing plant, similar to that in France,* was likely 
to be installed in this country, and concluded by 
emphasising the desirability of having more papers 
similar to Mr. Stanier’s in the Engineering Section. 

The next speaker, Professor Dr. G. V. Lomonossoff, 
said that the criterion of any locomotive was its 
reliability, power and efficiency. Reliability could 
only be decided by practice and the power could 
be determined, not quite accurately, by dynamo- 
meter-car tests in ordinary service. Efficiency, 
however, could only be measured by scientific 
tests, to which the author referred as constant-speed 
tests. Such tests were carried out on a large scale 
in the United States, and in Germany and other 
European countries, but were unfortunately not used 
in this country. Scientific locomotive tests could 
be carried out on testing plants or with special trains 
giving laboratory conditions on the track. He 
was of the opinion, however, that the second 








* See ENGINEERING, vol. cxl, pages 290, 314 (1935). 





* See ENGINEERING, vol. cxxxvi, page 124 (1933). 
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method could be carried out with much greater 
facility and at a lower cost. In tests on a mobile 
testing plant at Esslingen the average cost of each 
determination of efficiency was 21/., and the corre- 
sponding figure for goods locomotives hauling a 
paying load was only 61. 10s. Actually, scientific 
tests were carried out in Russia on long uniform 


grades without the auxiliary braking locomotives, | 


and in 1930 an experimental ring line was constructed 
near where now carried out 
without auxiliary locomotives 


tests were 


with 


Moscow 
trains but 

Wing-Commander Cave-Brown-Cave, the last 
speaker in this discussion, said he had used similar 
apparatus to that described in the paper for measur- 
ing the water in the gas bags of airships. He had, 
however, made two modifications, one of which 
was to locate the measuring tube at the centre of the 
tank and the other was to terminate this tube 
with a form of divergent nozzle. The latter had been 
found to give more steady readings. 
had, however, been developed since the time to 
which he referred and with them it was possible to 
measure the flow with great accuracy. He thought 
it might be worth while to consider these in the 
application referred to by Mr. Stanier. In conclu- 
sion, he would like further information regarding 
the effect of air tlow on the train as a whole, as it 
affected both the train resistance and the steaming 
power of the boiler. 

Professor Cramp then invited Mr. Stanier to 
reply to the points raised in the discussion. Referring 
first to Sir Henry Fowler's remarks, Mr. Stanier 
said that Sir John Aspinall’s results had been referred 
to and used extensively for many years. He had 
been able to extend those tests with more up-to-date 
apparatus. The gauge for measuring the water in 
the tender had been referred to by several speakers. 
Care was taken, he said, to place the tube as near as 
possible to the centre of the tank and he would 
certainly try the effect of a divergent mouthpiece 
as mentioned by Wing-Commander Cave-Brown- 
Cave. In Professor Lea’s remarks 
regarding the compression line on certain low-speed 
indicator diagrams, he said he would not expect 
to get a back pressure of more than 5 lb. per square 
inch with a modern engine. In answer to Professor 
Cook’s remarks on the subject of oil fuel, Mr. Stanier 
said there was no mystery about this, but as the 
company had several collieries on its lines and 
these were important clients, he could see no reason 
for employing oil firing. Dr. Sims had referred 
to the increase in horse-power shown by certain 
curves in the paper and had mentioned the high 
power of electric The latter, were 
usually articulated and, if necessary, two or three 
locomotives could be operated together. 
At present, however, trains of almost 500 tons were 
long enough for the platforms, &c. In America, 
cars weighing 80 tons were used to carry about 30 


answer to 


locomotives. 


steam 


passengers, so that more powerful locomotives were 
required. With regard to the question of boiler 
pressures and construction, improvements in mate- 
rials and workmanship had made it possible to use 
pressures of 250 Ib. per square inch with no more 
trouble than was experienced with a pressure of 
180 Ib. per square inch. Dr. Sims had asked if 
there had been any improvement on the figure of 
7 per cent, for the thermal efficiency of the loco- 
motive and to this Mr. Stanier could only reply that 
8 per cent. might be obtained ** by prayer and fast 


ing.” As to the desirability of locomotive-testing | 


plants, on this point different views were held. 
Actually, they were considering both methods of 
testing, as both had advantages in certain conditions. 
Wing-Commander Cave-Brown-Cave had referred 
to the question of wird resistance and in this connec- 
tion Mr. Stanier said that the London and North 
Kastern Railway and the London, Midland and 
Scottish Railway had had a series of tests made in 
& wind tunnel at the National Physical Laboratory 
and now knew the effect of the wind on the front, side 
and gaps of a train. Up to about 70 m.p.h. the 
effects were unimportant, but for a train running 
continuously above 60 m.p.h. they had to be taken 
inte j|consideration. It had been arranged that 
fuller details should be given in a paper to be read 
before the Institution of Mechanical Engineers 
during the ensuing session. 


Professor Cramp, in thanking the author for his 


Flow meters | 
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paper, asked the Recorder to make a note of Dr. 
Sims’ suggestion that a paper of the same character 
as Mr. Stanier’s should be presented before the 
Section at the Nottingham meeting next year. 

(To be continued.) 
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By A. C. PARKINSON- 
[Price 


Intermediate Engineering Drawing. 
London: Sir [saac Pitman and Sons, Limited. 
7s. 6d. net.) 

| From the whole 170 pages of this book the student 
| absorbs useful knowledge, the volume continuing 
| on satisfactorily from the author’s previous work, 
| A First Year Engineering Drawing. Starting with 
| the British Standard Specification for drawing-office 
practice, sound instruction is given in machine 
| drawing, from plane geometry to fairly compli- 
cated engineering details and assemblies of a prac- 
tical character, conclusion being made with a 
| useful selection of Tables from the British Standards 
Institution. 

The very considerable variety of examples is 
admirably chosen, accompanied mostly by descrip- 
tions which enlighten and by questions which 
educate. One point might be added to the excellent 
advice on “ Dimensioning,” i.e., never to leave 
any arithmetic to the workman. Also, in spindles 
with several shoulders, there is something to be 
said from the machine shop point of view for leav- 
ing blank one unimportant length, to accommodate 
the various tolerances. 

The author has so much to impart that space 
has compelled a liberal use of small print, which is 
unfortunate, although the type is clear. Yet it is 
easier to suggest additions than omissions, such as, 
for instance, something regarding facility in free- 
hand sketching in both orthographic projection and 
perspective. These small matters, however, appear 
still smaller when contrasted with the real value of 
a well-filled, well-indexed book, competently com- 
| piled for its purpose. 





The Preparation of Engineering Reports. By Tuomas R. 


The 


[Price 


Aca and Water L. Foster. London : 

McGraw-Hill Publishing Company, Limited. 

10s. 6d. net}. 
Sooner or later in his professional life it falls to | 
every engineer to prepare the report upon which 
his future success or failure may in great measure 
|depend. At that critical moment he will be thankful 
for anything he can remember of those parts of his 
general education that were concerned with the art 
of expressing his thoughts in words clear and con- 
vincing. If his general education should have 
been so far neglected that his training from boyhood 
had the single object of attaining proficiency in 
engineering technique, he may, quite probably, 
lack discernment of those qualities of style that 
depend upon the choice of correct: words and the 
arrangement of impressive sentences. Nevertheless, 
his training as an engineer will have taught him 
the value of precision, an excellent foundation for 
improving his knowledge in the required direction. 
The authors of the present work have endeavoured 
to provide engineering students with a manual to 
guide them in such literary matters; they have 
also added hints upon the collection, arrangement, 
and mode of presentation of data for reports, 
together with advice concerning diagrams, charts, 
graphs, abbreviations and punctuation. 
| As might be expected, the most valuable part of 
| the book is that relating to the planning of such 
documents ; in writing of this formal character 
American technical authors frequently excel. It 
is suggested that the tendency is towards a common 
pattern, a pattern that accommodates itself to the 
| subject in a manner that promotes clearness, that 
| facilitates examination, and that carries conviction. 
| The authors ascribe this development towards a 
| type in some measure to the mathematical training 
| of the engineer, and they see in this shaping of 
| the report something akin to the procedure adopted 
in methods of statement in elementary geometry. 
Presumably, the principle is that a report well 
indited reflects a mind well ordered. 
In a treatise of this character there arise, of 
| necessity, a few jarring notes where differences 


| 


| between English and American spellings are in 





[SEpT. 18, 1936. 


evidence. Praise must, however, be accorded to 
the authors for their endeavour to avoid perplexity 
in the use of abbreviations, for they have provided 
in an appendix an index of technical abbreviations 
that ensures safety amidst a multitude of pitfalls, 
Elderly readers may smile with satisfaction to 
observe the continued existing of the “ Birmingham 
wire gage’ (B.w.g.), youthful chemists with some 
knowledge of optics may note with curiosity 
“chemically pure” (c.p.), and young electricians 
may frown at the “ District of Columbia ” (D.C.), 
but all will do well to remark the large number of 
units and technical expressions against which the 
advice is given to “spell out.” Where a report is 
likely to be translated into a foreign language, this 
advice is especially valuable. 

The chapters dealing with diagrams, charts and 
graphs do not convey to English readers much 
that is new. The treatment is wide, but somewhat 
superficial. In the near future, knowledge of the 
theory of the construction of nomographs will be 
widespread, and the use, if not the theory of align- 
ment charts will be recognised’ by all who have to 
grasp the details of engineering reports. It is in 
this direction therefore that the treatise might, 
with advantage, be extended. On the other hand, 
attention may be directed to many practical con- 
siderations mentioned, in passing, by the authors 
concerning the purpose to be fulfilled by report- 
forms in laboratories and in engineering works, 
where data have to be accumulated for subsequent 
study and application. Emphasis is placed upon 
the desirability of so organising this process of 
accumulation that the data afford means of exer- 
cising continuous control of the processes involved. 
It follows that the book is likely to be of service 
over a wide field, embracing those who write 
engineering reports, those who read them, and 
those who make use of them. 


Festigkeitsberechnung rotierender Scheiben. By I. MALKIN, 
Ph.D. Berlin: Julius Springer. [Price 10 marks} 
THE strength of the discs of turbines is naturally 
a matter of first importance to engineers interested 
in the design and construction of such machines, in 
consequence of which a considerable amount of 
labour has been devoted to an examination of the 
general problem. With thin uniform 
thickness, the process of estimating the stresses, 





dises of 


|due to the effect of centrifugal force and other 


sources of loading, is facilitated by the symmetrical 
character of the quantities that appear in the 
equations of motion. These conditions tend to 
vanish with increase in the size of turbines, since 
development in this sphere of engineering leads to 
corresponding increase in the thickness of the disc- 
wheel involved, and the latter in turn tend to 
depart from the thin discs postulated by mathema- 
ticians in the related theory. Further complica- 
tions arise from the effect of heat-stresses and the 
forces associated with shrink-fits, the second of 
which factors influences the maximum permissible 
speed of rotation for given wheels. When the aim 
is to determine the distribution of stress over the 
discs of machines operating under prescribed condi- 
tions, account must also be taken of the concentra- 
tion of stress identified with sudden changes in the 
cross-section of the rotating wheels. The mathe- 
matical way of approach to the problem leads 
a system of partial differential equations, a rigorous 
solution of which is known in only a few cases of 
specified profiles and boundary conditions for the 
discs. 

Regard being had to the difficulties encountered 
in the treatment of such groups of equations, 4 
special value is attached to graphical methods of 
solving the expressions, for by this means it 8 
possible to increase the range of questions that ar 
amenable to analysis. The procedure offers another 
practical advantage, in that it facilitates the process 
of making uniform modifications in the profiles of 
wheels designed to satisfy particular conditions. 
A knowledge of the analytical method of solution 
is implied in applications of the graphical meth rd, 
and in a large number of cases a combination 0! 
both methods forms the most effective means 0! 
arriving at a solution. This is demonstrated in the 
book under review, which is a concise account 0! 
| the procedure to be followed in the process 
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determining the stresses acting on the disc-wheels 
of turbines. The clear style used throughout the 
work should appeal to qualified students, who are 
here introduced gradually to the various factors 
that modify the elementary theory of rotating discs. 

The author’s acquaintance with the practical side 
of the subject is made manifest by the arrangement 
of the study as a whole, as well as by the references 
to modern practice. In this connection, Chapter V 
deserves particular notice, as it contains a descrip- 
tion of the author’s treatment for the case of dise- 
profiles that vary according to an exponential law. 
This fairly complete investigation into the strength 
of disc-wheels can be recommended to readers 
desiring more information on the point than is to 
be found in general treatises devoted to the design 
of turbines. 


Notes on Telephone Transmission Theory. By 


Outline 
Sir Isaac Pitman and Sons, 


W. T. Patmer, London ; 
Limited. [Price 4s. net.] 


Tue title of this book adequately describes its 
contents, as it would be quite impossible to cover 
in detail the whole subject of telephone transmission 
within the pages of this small volume. The subject 
matter is based on a series of lectures delivered by 
Mr. Palmer at the Northampton Polytechnic 
Institute, Clerkenwell, and in the main indicates 
those fields which are of primary practical import- 
ance, with emphasis on the fundamental aspects of 
the subject. References are quoted at the end of 
each chapter so that the student may refer to more 
detailed information if he so desires. Telephone 
transmission problems obviously comprise much 
that is mathematical in character, yet the author 
has developed the subject in a manner in which 
the mathematics applied are well within the grasp 
of the average student. 

An early chapter reviews the principal theorems 
and adequately explains the symbols used in 
subsequent chapters of the text, a list being given 
of the main hyperbolic trigonometrical formule used 
in the. solution of transmission problems. Subse- 
quently, the text proceeds to discuss the simple 
classical theory of electrical wave propagation and 
wave distortion in cables, and it is shown that if all 
frequencies could be transmitted with equal 
attenuation, and their velocities made the same, 
the problem of amplitude and phase distortion 
would have been carried a long way towards 
wlution. Based on the data at present available, 
suggestions for the partial solution of the problem 
are outlined. The advantages and disadvantages 
of continuously loaded cables are tabulated and a 
brief study is made of volume efficiency which 
determines the ratio of acoustic power and articula- 
tion efficiency, factors which determine the quality 
of reproduction of the transmitted sounds. Recently, 
further tests of the intelligibility of words and 
phrases have been made from which the “ intelligi- 
bility’ of the system may be estimated. The 
technique of precisely measuring the extent of noise 
and power circuit interferences is not yet fully 
developed and is a prolific field which awaits 
exploration. The method favoured for noise 
measurement is a comparative method wherein, 
essentially, the induced noise voltage is compared 
with an inducing voltage of known characteristic 
wave-form. A well written section is devoted to a 
description of telephone repeaters, in which the three 
main types of circuits used in repeater stations for 
amplification of speech are described and illustrated. 
A subsequent section deals with localisation of 
impedance irregularity in long loaded cables and the 
technical aspects of long loaded and unloaded ocean 
telegraphic cables. 

The author is to be commended on the excellent 
manner in which the subject is presented. The 
illustrations have been well prepared, and the 
method adopted of emphasising important formule 
18a valuable aid to students. 








Comperirion IN CRAFTSMANSHIP AND DRAUGHTSMAN- 
SHIP.—The Physical Society informs us that the eighth 
annual craftsmanship and draughtsmanship competition 
will be held as usual in conjunction with its annual 
exhibition of scientific instruments and ap tus in 
“nuary, 1937. Competitors must be in the regular 
employ of a firm or institution which will be exhibiting 
or has exhibited at least once during the previous three 
years, and which has been invited by the organising 
committee to enter its employees for the competition. 


ENGINEERING. 


THE LATE MR. S.O. COWPER-COLES. 


THE news of the death of Mr. Sherard Osborn Cowper- 
Coles, at his home, Rossall House, Thames-street, 
Sunbury-on-Thames, on September 9, will be received 
with regret by engineers and metallurgists in all parts 
of the world. Mr. Cowper-Coles, who was well known 
as the inventor of the Sherardising process for the 
protection of iron and steel from corrosion, with which 
his name is associated, was also the originator of many 
other processes, mainly of an electro-metallurgical 
nature. The fourth son of the late Captain Cowper- 
Coles, C.B., R.N., who first introduced gun turrets 
on warships, Mr. Cowper-Coles was born on October 8, 
1866. After completing his general education he 
was, from January, 1883, until December, 1884, a 
student at the Crystal Palace School of Practical 
Engineering, Sydenham, and afterwards attended 
various classes at King’s College, Strand, London, 
meanwhile carrying on a small engineering workshop. 
In December, 1890, he was appointed manager to 
Messrs. The London Metallurgical Company, Limited, 
but after occupying this position for some three years, 
he again took up business on his own account. For 
some considerable time he conducted a practice as 
a consulting metallurgical engineer and_ electro- 
metallurgist in Grosvenor Mansions, Victoria-street, 
Westminster, but for many years he had conducted 
his researches and investigations at Sunbury. For this 
purpose, he had had erected, adjoining his house, 
several workshops and laboratories and employed a 
number of assistants. 

As already indicated, Mr. Cowper-Coles will perhaps 
best be remembered in connection with his Sherardising 
process, brought out in the early years of the present 
century, and in which the iron and steel articles to be 
coated with zine are packed in zine dust in a metal 
drum which is heated while being slowly rotated. This 
process, for which he received a gold medal at the St. 
Louis Exhibition of 1904, was afterwards adopted by 
large numbers of firms in this country, on the Continent 
and in the United States. Of other processes for which 
Mr. Cowper-Coles was responsible and of which descrip- 
tions have appeared in our columns may be mentioned, 
the direct production, electroiytically, of copper sheets, 
wire, and tubes, duplex copper and nickel tubes, the 
manufacture of Sherrite zinc, copper, or brass electro- 
lytically-coated steel plates, and various refinements 
of the original Sherardising process. He was also 
responsible for processes for the electro-deposition of 
silver-cadmium alloys, for the manufacture of parabolic 
reflectors for searchlights, for the inlaying and decorat- 
ing of metals and the colouring of the surface of other 
substances and for the welding of aluminium. Much 
of Mr. Cowper-Coles’ work, however, did not receive 
the full recognition which it deserved, and he did 
not always obtain the reward to which his efforts had 
entitled him. He was of a somewhat shy and retiring 
nature, but scientific visitors to his workshops and 
laboratories at Sunbury were always sure of a kindly 
and cordial reception. 

In past years he had contributed many papers to the 
proceedings of learned societies, but had done little 
in this direction latterly. He became a member of the 
Institution of Mechanical Engineers in 1892, of the 
Institution of Electrical Engineers in 1897, of the Iron 
and Steel Institute in 1900, and of the Institute of 
Metals in 1928. A former student member of the 
Institution of Civil Engineers, he was elected an 
associate member on December 1, 1896. Mr. Cowper- 
Coles was also for many years a member of the Society 
of Engineers and the Society of Chemical Industry, 
a Fellow of the Royal Institution and a member of the 
American Institute of Electrical Engineers and other 
technical societies in the United States. 








ANNUALS AND REFERENCE BOOKS. 


Directory of Paper Makers, 1936.—-Published annually 
since 1877, the 1936 edition of the Directory of Paper 
Makers of Great Britain and Ireland constitutes the 
60th annual issue of the work. It is divided into a 
number of sections, prominent among which are 
alphabetical lists of paper and millboard makers in 
England and Wales, Scotland and Ireland. In 
addition to the names and addresses of firms, brief 
particulars of the products turned out and the machines 
used are given. Other sections comprise lists of paper 
enamellers, surfacers and gummers, of paper makers’ 
representatives and agents, of London wholesale 
stationers, of rag merchants, paper-stock dealers, 
waste-paper merchants and of china-clay producers 





and merchants. Numerical, alphabetical, and geo- 
graphical lists of paper mills are given as are also data 
regarding sizes of papers, standard names and sizes of 
papers and boards and paper-trade customs. Of 
particular interest is a special article, dealing with the 
paper trade during the past year, in which the position 
of the industry is reviewed and important events 
recapitulated. In order to facilitate reference, coloured 
manilla index tabs are placed between all the more 





se. 
important sections of the volume, The publishers are 
Messrs. Marchant Singer and Company, 15, Nicholas- 
lane, London, E.C.4. The price is 5s. net, or 5s. 6d. 
post free in the United Kingdom and 5s. 8d. abroad. 


Universal Directory of Railway Officials and Railway 
Year Book, 1936-37.—The Universal Directory of 
Railway Officials, which was originally issued in 1895, 
reaches with the present volume its fifty-second year of 
publication, and its fourth edition incorporating the 
Railway Year Book. The general arrangement of the 
book, as heretofore, is on a geographical basis. The 
first section comprises a directory to British Government 
Departments and official bodies connected with the 
railways, after which follow the railways of the United 
Kingdom, the British Colonial Empire and the 
Dominions, the railways of foreign countries in which 
important British interests are held, and lastly the 
railways of other foreign countries, grouped according 
to continent. In all cases brief historical and general 
particulars of the railway are given, followed by 
succinct financial and technical statistics, and, lastly, 
by lists of the names and addresses of the directors and 
officers of the line and the departments with which they 
are connected. The year-book section of statistical 
and other information occupies upwards of 100 pages 
and it is safe to say that data on almost every phase of 
railway activity are included. Three indexes are 
furnished, namely, an index to countries; a general 
index which includes all references to railways and 
statistical and other information; and a personal 
index of railway officials. The volume, which is compiled 
from official sources under the direction of the Editor 
of The Railway Gazette, is obtainable, price 20s. net, 
from Messrs. The’ Directory Publishing Company, 
Limited, 33, Tothill-street, London, 8.W.1. 


British Waterworks Directory with Statistical Tables, 
1936.—The fifth edition of this directory, which 
has just been published by the British Waterworks 
Association (Incorporated), Grand Buildings, Trafalgar- 
square, London, W,C.2, demonstrates how rapidly 
and effectively information relative to water under- 
takings is being collected and collated, as the volume 
contains particulars relating to 1,858 such under- 
takings, including cross references, as compared with 
the 285 listed in the second edition of 1928. The need 
for such information, always present, became a question 
of national importance with the recent years of drought 
and it is not surprising, therefore, to find that the 
title page of the fifth edition bears the inscription 
“Produced in co-operation with the Ministry of 
Health.” The amount of matter contained in the 
new issue has not only been increased by amplification 
of previous sections, but a valuable addition has been 
made of a section giving particulars of the chemical 
and bacteriological character of the waters provided 
by a large number of representative undertakings. 
Another new, and useful, feature is the printing of the 
four main sections into which the book is divided 
on paper of different tints. As the colour, of course, 
shows on the edges, the book may be opened at once 
at the desired section. The first section gives an 
alphabetical list of the undertakings with general 
descriptive data, in most cases as complete as need 
be; the second section, consisting of a number of 
statistical tables, amplifies this by full technical parti- 
culars in four tables, financial particulars in two tables, 
and particulars of charges to consumers and water 
rates in four tables. Study of these latter tables 
shows great differences in practice. The charges 
for residential property are reduced to a common 
basis for purposes of direct comparison, 13 different 
net annual values being taken in each case. For a 
house of the net annual value of 41/., for instance, the 
water rate in Birmingham is 6/. lls. Od., in Liverpool 
it is 11. 38. lld. But, while in the first city the amount 
is the total to consumers, in the second one there is, 
in addition, a public water rate of 6d, in the Ll, levied 
on all premises whether receiving a supply of water 
or not. Metering charges are shown in another table, 
many of the undertakings selling water on this system 
also. Malvern appears to be the only undertaking 
in which the metering system is adopted to the exclusion 
of all others. The third section is the new one of 
analyses of various waters. Here again there is 
great diversity and it is somewhat intriguing to find 
differences in hardness, &c., in areas adjacent to one 
another. It may be suggested that a map showing 
the differing hardness would be useful to the medical 
profession, apart from its value to industry. The 
fourth section deals chiefly with legal aspects of water 
supply and the constitution of the various organisa- 





tions concerned with it. The composition of the whole 
book is a model of painstaking clarity and reflects 
great credit on its general editor, Mr. G. P. Warner 
Terry, barrister-at-law, Secretary to the British 
Waterworks Association. In spite of an increase in 
the number of pages over the fourth edition of above 
40 per cent., the price of the book remains the same as 
before, viz., ll. 1s. Od. to members of the Association 
and li. lls. 6d., post free, to non-members. 
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LABOUR NOTES. 


AccoRDING to the writer of the editorial notes in 
the September issue of the Amalgamated Engineering 
Union’s Journal, the report for the first six months 
of the current year is “ financially and from the point 
of view of organisation . one of the best . in the 
union’s post-war history.”” “In the long record of 
our union,”’ he writes, “ financial recovery after heavy 
drains upon the funds is not exceptional; it has 
happened before that after heavy drains upon our 
financial resources involving practical exhaustion of 
our accumulated reserves, the process of recovery 
has begun and, in a surprisingly short space of time, 
the union has found itself placed once again upon a 
sound financial basis. This is what is happening 
now. During the prolonged trade slump, as our mem- 
bership returns published . from month to month 
have shown, expenditure has exceeded revenue by 
thousands of pounds weekly. The tide has turned ; 
we have been building up, especially since the increase 
of membership began and the decrease of unemploy 
ment amongst our members became substantial. 
Total funds have now reached 1,931,4251. 16s. 8d. 
the highest level for many years. We have no material 
liability outstanding at the present. The increase 
for the half. year is 103,528. 17s. Idd. 


During August, the Home branch membership of the 
Amalgamated Engineering Union increased from 227,449 
to 231,441, and the Colonial branch membership from 
25,916 to 26,218. The number of members in receipt 
of sick benefit increased from 2,693 to 2,696, and the 
number in receipt of superannuation benefit decreased 
from 13,952 to 13,948. The number in receipt of 
donation benefit decreased from 2,554 to 2,343, and the 
total number of unemployed members from 8,947 
to 8,603. 


The agreement recently arrived at with Messrs. Im 
perial Chemical Industries, Limited, by the trade unions 
to which their employees belong, is reproduced in the 
September issue of the Amalgamated Engineering 
Union's Journal. Under it, the company guarantees 
that the intervention in any week of a Bank Holiday 
on which a worker is available for, but not called upon 
to, work shall not operate so as to reduce the worker's 
wages in that week; provided that in the case of a 
worker employed on a system of payment by results, 
the guarantee shail operate in respect of his basic time 
rate only. The days to which the arrangement is to 
apply in England and Wales are Good Friday, Easter 
Monday, Whit-Monday, August Bank Holiday, Christ 
mas Day and Boxing Day, and any other day declared 
by the King as a public holiday. Where, by local 
arrangement, it is the practice to observe as a holiday 
a day in lieu of any one of the foregoing, that day 
is to be substituted for the purposes set out in the 
agreement. 


In Scotland, the company’s guarantee is to apply 
to January | and 2, Spring Holiday, Fair Saturday, 
Fair Monday, Autumn Holiday, or other days in lieu, 
and any other day declared by the King as a public 
holiday It is further agreed that the protection thus 
accorded to workers available for, but not required to, 
work on all or any of the specified days shall not 
constitute grounds for a claim to enhanced overtime 
rates, or for a holiday or holidays in lieu, by or on 
behalf of those workers who are called upon to work 
snd whose wages in respect of that day or those days 
are thus assured. The agreement is subject to ter- 
mination at any time by the company or by the trade 
unions collectively on three calendar months’ previous 
notice in writing. In a brief comment on the agree- 
ment, Mr. Little, the president of the Amalgamated 
Engineering Union, says that it is “an example we 
sincerely hope other employers will speedily follow.” 


At its meeting on Tuesday last week, the Trades 
Union Congress unanimously adopted the following 
resolution on the motion of Mr. T. Chadwick of the 
National Union of Foundry Workers :—‘* This congress 
records its emphatic protest against the Government's 
action in reducing the weekly contributions of insured 
workers by one penny per week as a means of using 
the 6,500,0001, per annum unemployment fund surplus, 
and calls upon the Government to withdraw the order 
without delay. The congress further protests against 








the continuance of the six days’ waiting period for 
unemployment insurance benefit as an unnecessary | 
hardship on the unemployed, and demands that the | 
Government take the necessary steps to ensure the | 
payment of benefit from the commencement of unem- | 
ployment.” 


Another resolution which was adopted unanimously 
urged the General Council to continue pressure on the | 
Government to implement its promise to introduce new | 


| the supply and distribution of electricity. 
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factory legislation and increase the number of factory 
inspectors. The Factory Acts, it was declared, were 
widely ignored because of “the ridiculously inade- 
quate ” number of inspectors. The “ urgent necessity ” 
of amending the Workmen’s Compensation Acts on 
the lines of the draft bill prepared by the Labour Party 
and the Trades Union Congress was proposed and 
supported by representatives of the Mineworkers’ 
Federation. It was adopted, as was also a resolution, 
proposed by a representative of the Transport and 
General Workers’ Union, urging the desirability of 
framing an all-inclusive scheme of social insurance 
covering unemployment insurance, national health 
insurance and pensions. 


On Wednesday, Mr. Bevin, the general secretary of 
the Transport and General Workers’ Union, moved a 
resolution condemning the action of the Government 
in blocking the proposals for the 40-hour week, and 
calling on the General Council “ to continue to press by 
such methods as they may deem expedient for the limi- 
tation of working hours to a minimum of 40 hours per 
week without prejudice to wages and conditions.” The 
question of the 40-hour week, Mr. Bevin said, became 
acute in connection with the unemployment problem ; 
but there were, he claimed, other considerations which 
must make inevitable the beneficient effect of a planned 
and regulated working week on the organisation of 
industry, and even on the budgetary position of the 
State. With unregulated overtime the rise and fall 
of production during the year was very pronounced. 
Many of the newer industries had been organised on a 
basis of seasonal occupation. One effect of an organised 
working week would be to flatten out production over 
the year. That was not a difficult proposition and it 
had already been accomplished in many industries. 
Much seasonal fluctuation could be remedied. 


The cost to unemployment insurance and public 
assistance of this unregulated production must be, 
Mr. Bevin went on to say, colossal. The unregulated 
production had terrible consequences for the workers 
themselves, and with the growth in the speed of produc- 
tion the seasons tended to get shorter. Some industries, 
under trade-union pressure, had flattened out produc- 
tion, and every one of them had found it profitable. 
It would lead to the five-day working week. That 
was not the millennium. 


Mr. H. H. Elvin, of the National Union of Clerks, 
who supported the resolution, said that it was difficult 
to get the public to realise what the effects of mechanisa- 
tion had been on the life of the workers. In 1922, 
every car made by a certain company kept 35 men 
employed for a week. To-day, that number had been 
reduced to 11. In 1920, each miner produced 14} ewt. 
of coal a shift; that average of production had now 
been increased to 22 cwt. He was told that by ordinary 
methods 450 bricks could be made in eight hours, 
but there was now on the market an American machine 
that could turn out 327,000 bricks in the same time. 
The resolution was carried. 


Two resolutions on the subject of holidays with pay 
were adopted. One, proposed by Mr. A. E. Hardy, 
of the National Union of County Officers, was in the 
following terms :—* That this congress, taking into 
account the vital interests of the health of all workers, 
calls upon the General Council to take the necessary 
action to secure legislation making it compulsory 
for all employers of labour to grant to their employees 
a fortnight’s holiday with pay each year, exclusive of 
Bank and public holidays, and including the other 
points covered by the Convention on Holidays with 
Pay, adopted at the recent I.L.0. Conference. That this 
shall be recommended for adoption by all local and 
public authorities.” The other resolution, which 
was moved by Mr. J. F. Sime, of the Jute and Flax 
Workers’ Union, and seconded by Mr. F. Wadge, of the 
National Union of Railwaymen, called on the General 
Council to consult with affiliated organisations on the 
best methods of protecting the workers from the 
effects of the speeding-up of industry, giving considera- 
tion to the 40-hour week, holidays with pay, adequate 
safety measures in factories, and the development of 
strong trade-union organisation. 


Mr. E. W. Bussey, president of the Electrical Trades 
Union, moved, and Mr. T. Cochrane seconded, a 
resolution calling for the nationalisation of the whole of 
The resolu- 


tion was adopted. A resolution for which the General 


}and Municipal Workers were responsible demanded 


legislation to secure adequate compensation for workers 
displaced as a result of business amalgamations, 
industrial mergers, rationalisation and the increase of 
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State action in closing works deemed to be redundant. 
This was adopted. A resolution carried on the proposal 
of Mr. J. D. Lawrence, a representative of the Amal. 
gamated Engineering Union, was in the followin 
terms :—‘ That Congress takes steps to safeguard the 
payment of wages in the event of the King’s Coronatiop 
being proclaimed a National Holiday.” 


The following resolution was adopted on the motion 
of Mr. A. Naesmith, of the Amalgamated Weavers 
Association, seconded by Mr. F. Stott of the Textile 
Workers :—*‘ That this Trades Union Congress calls 
the attention of the Government to the large volume 
of unemployment and under-employment that obtains 
within the cotton industry, to the low wages that are 
being received by the operatives, and to the failure 
generally to ensure a standard of life for those within 
the industry in keeping with modern requirements 
The continuous attrition due to internal competition 
and the contraction through loss of markets is seriously 
militating against the industry’s ability to provid 
reasonable standards. The causes which have con 
tributed to its decline are well known, but the failure 
of those responsible for the government of the industry 
to apply remedies has been a lamentable feature 
during the past few years. The congress therefore calls 
upon the Government to initiate legislation along the 
lines recommended by the United Textile Factory 
Workers’ Association in its scheme for the socialisation 
of the cotton industry.” 


Between July 20 and August 24, the number of 
unemployed persons on the registers of employment 
exchanges in Great Britain decreased by 3,891 in the 
London area, by 5,516 in the Midlands area, by 15,293 
in the North-Eastern area, by 98 in the Northern area, 
by 11,654 in Scotland, and by 7,379 in Wales. They 
increased by 243 in the South-Eastern area, by 1,399 in 
the South-Western area and by 4,057 in the North- 
Western area. _ 

The foregoing comparisons, the Ministry of Labour 
explains, are based on the numbers of persons registered 
as unemployed, at each of the dates referred to, at 
employment exchanges and juvenile employment 
bureaux situated within the areas of the various 
administrative divisions as now constituted, after the 
rearrangements which took effect on August 1. The 
new Northern Division covers Northumberland (except 
Berwick-on-Tweed), Durham and the Cleveland 
district of Yorkshire, which were previously part of the 
North-Eastern Division, and Cumberland and West- 
morland, previously included in the North-Western 
Division. The area of the London Division, as now 
constituted, covers the City of London and, approxi- 
mately, the Metropolitan Police District ; this area is 
somewhat larger than that covered by the statistics 
published in previous months relating to the London 
section of the South-Eastern Division, while that of the 
new South-Eastern Division is correspondingly smaller 


Compared with the position at July 20, there were 
at August 24, 44,078 fewer persons unemployed in 
coal-mining, 1,969 fewer in building, 1,341 fewer in 
public-works contracting and 1,221 fewer in general 
engineering. Compared with the position at August 26, 
1935, there were 66,380 fewer unemployed in coal- 
mining, 27,698 fewer in engineering, &c., 21,191 fewer 
in building, 16,421 fewer in shipbuilding and ship- 
repairing, 12,782 fewer in metal goods manufacture 
and 8,902 fewer in iron and steel 


The Ministry of Health’s statistics relating to the 
number of persons in receipt of poor relief in England 
and Wales during the second quarter of the current 
year show that there was a decided improvement ™ 
classes 1 and 2 (unemployed persons registered at 
employment exchanges) both in numbers and in cost. 
In class 3 (other persons ordinarily engaged in some 
regular occupation 90 per cent. of whom are relieved 
on account of their own sickness) a fall in numbers was 
accompanied by a rise in expenditure owing to a greater 
cost per person. In class 4 (the ordinary poor) there 
was an increase in numbers, cost and cost per head. 


An inquiry carried out by the Swiss Federal Office 
of Industry Arts and Crafts into the unemployment 
figures for the first half of 1935 showed that in most of 
the occupational groups the percentage of persons 
suffering from long-term unemployment increased in 
proportion to age. Thus in the watch-making industry 
the rate was 56 per cent. for unemployed persons age 
20 to 24, rose to 84-2 per cent. for those between 30 
and 39 and amounted to 95 per cent. for those of 60 
and over. The same applied to the textile industry. 
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THE EBOR INTERLOCKING HATCH COVER. 
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THE EBOR HATCH COVER. 

A nEW hatch cover which has been passed by the 
Board of Trade, Lloyd’s Register and the British 
Corporation Register of Shipping, is illustrated in 
Figs. | to 4 annexed. It will be seen to be charac- 
terised by great simplicity, the construction at the 
same time being exceptionally strong. The main 
features of the design consist in the welding to the 
inside of the hatch end and web, lengths of rolled 
steel ogee section, and in shodding the hatch cover 
ends with bevelled galvanised steel plate. The normal 
arrangement is shown in Fig. 1, and while this only 
shows the hatch web, it will be readily understood that 
the fore and aft outer ends are similar. 

The lengths of ogee section are discontinuous for 
the outer ends, being themselves equal in length to the 
width of the separate covers, and spaced apart by an 
equal amount. The outermost lengths of ogee are, 
however, only half the normal length, while on the 
centre line an additional space is allowed for a half width 
locking cover. With this arrangement the individual 
covers can be dropped into place and slid home through 
a distance of not more than half their width, when 
they are firmly held by permanent parts of the ship’s 
structure. 

The locking arrangement is illustrated in Figs. 2 to 4. 
In this case the cover has one end bevelled as in 
Fig. 1, while the other is finished square and is pro- 
vided on the underside of the cover with a double- 
ended snib, which can be turned by a ring dropping 
when in the locked position into a stamped steel recess. 
The snib is turned to engage with the hatch rest bar, 
as shown, when the cover is in place, the correct positi mn 
ting known by the fitting of the ring into the recess. 
If necessary a simple lock can be applied to prevent the 
ring being lifted and turned, when the whole hatch is 
secured against unauthorised access. 

It is obvious that it is impossible for such covers 
to be washed overboard. As they are secured below 
tarpaulins, lashings and locking bars can be dispensed 
with. That it can be fitted at small cost to existing 
ships, will be clear from the drawings and description 
given. The cover is the invention of Mr. W. M. Yorke, 
of 9, Queen-street, Cardiff, and is known as the “ Ebor ”’ 
hatch. 








NOTES ON NEW BOOKS. 


THE application of the mathematical treatment of 
hydromechanics to problems that arise in the course of 
designing large hydro-electric schemes can frequently 
be elucidated with the aid of models constructed in 
accordance with the principle of dynamical similitude. 
This is so because it is thus possible to exercise a 
measure of control over the various factors or variables 
entering into the consideration of, say, the motion of 
tides in channels. While the general problem chiefly 
appeals to geophysicists, it is also of interest to 
engineers whose work involves a knowledge of the 
propagation of waves caused by variations in the 
Velocity of flow of water through the open-channels 
of water-turbine installations. Disturbed motion of 
that kind can adversely affect a plant in a number of 
ways, since a sudden change in the rate of flow may 
initiate a system of waves that might well cause 
appreciable damage to the sides of the channels, quite 
apart from action on the governing mechanism, &c. 
The aim of research undertaken with reference to a 
particular scheme should be that of tracing the “ life- 
history’ of the wave associated with a prescribed 
movement of the gate. With a view to examining that 
aspect of the matter, Dr. H. Favre has written a 
treatment on the subject, entitled Etude Théorique et 
Expérimentale des Ondes de Translation dans les Canaux 
Découverts, the first half of which contains a com- 
mendably clear development of the theory. In order 
to verify that part of the investigation, the author 
carried out a series of experiments, during which 
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photographic records were taken of the wave-form 
produced under specified conditions. An indication 
of the attention given to the work by Dr. Favre is to 
be found in the reasonably close agreement between 
the results thus derived. Many students will read with 
interest the detailed description of the procedure 
followed in the laboratory, which is a noteworthy 
part of the work. This method of approach leads to a 
neat solution, as is exemplified in the last chapter. 
The book is published by Messrs. Dunod, of Paris, at 
a price of 75 francs. 





Mr. E. J. Elford’s Organisation and Administration of a 
Municipal Engineer and Surveyor’s Department, of 
which the second edition has been published by Sir 
Isaac Pitman and Sons, Limited, London (price 
10s. 6d. net) brings various subjects up to date, though 
otherwise the book, at the request of various institu- 
tions who have courses of study based upon it, has been 
left unaltered, in spite of the text having been entirely 
reset. The work, from the pen of a civil engineer of 
so wide an experience, is of undoubted value to the 
young man entering on the career of a municipal 
engineer and surveyor, and it is also a standard book 
of reference in many offices. Following on the sections 
on council committees, reports, estimates and contracts, 
and general and specific organisation, the various 
public and private services are described, and the 
necessary accounting and costs detailed. A large 
number of specimens of books and forms are given, 
typical of those in general use. 


In 1933, the annual volume Mineral Resources of 
the United States was, for economical and other reasons, 
incorporated with Minerals Yearbook, which is likewise 
a Government publication. For certain minerals 
with a large number of producers, such as coal or stone, 
&c., it is not found possible to obtain and deal with the 
great volume of statistics involved in time to be included 
in the yearbook. Such data is, therefore, published as 
an appendix. The Statistical Appendix to Minerals 
Yearbook, 1934 (U.S. Government Printing Office, 
Washington, D.C., obtainable from Superintendent of 
Documents, Washington, D.C., price 1 dol.), recently 
published, includes in addition to the introduction and 
summary of mineral production, 15 chapters of final 
statistics. The volume contains 434 pages. The 
summary of mineral production consisting entirely of 
statistics, covers the first 41 pages (which are addi 
tional to the 434 pages mentioned above). The total 
value of metallic products in the United States in 1933 
is given at approximately 411 million dollars, compared 
with the total for the previous year of approximately 
284 million dols. For non-metallic products the figures 
were 2,555 million and 2,461 million dols., respectively. 
In the chapter on coal there are tables from which the 
following figures are taken: The production of bitu- 
minous coal in 1933 amounted to 333-6 million short 
tons, anthracite to 40-5 million short tons; average 
value at the mine was 1-34 dols. per ton for bituminous 
and 4-17 dols. for anthracite. The average number of 
men employed underground was 352,866 in bituminous 
mines and 79,700 in anthracite mines ; on the surface 
the figures are approximately 66,000 and 25,000, respec- 
tively. The average output per man per day in tons 
(2,000 Ib.) was 4-78 and 2-60, respectively. Number 
of cutting machines employed in the bituminous mines 
was 11,845, and the percentage of coal cut by machines 
was 80 per cent. (3-3 per cent. for anthracite). An 
interesting table is that showing the relative rate of 
growth of coal and other sources of power. The 
figures are given in trillions of British Thermal Units, 
water power being represented by equivalent British 
Thermal Units of coal necessary to produce the same 
amount of power. A comparison between the figures 
for 1913 and those for 1933 shows the following approxi- 
mate changes :—Anthracite decrease 1 “ unit” (i.¢., 
one thousand trillion B,T,U. taken here for convenient 





x. 


bituminous 
total coal therefore—5. 
Mineral oil, crude and refined + 4; natural gas + 1 ; 
total oil and gas -+ 5; water power + 1-4. 


approximate comparison as a “ unit”) ; 
coal decrease, 4 “ units ” ; 





Much of the progress made during recent years in 
engineering science has been greatly facilitated by the 
development of instruments for use in experiments 
involving the measurement of small quantities, so that 
a knowledge of applied physics is required on the part 
of many engaged in engineering laboratories. An 
acquaintance with that subject also adds interest to 
the perusal and discussion of contributions presented 
to engineering institutions, since the value of factual 
information depends on the means used to obtain the 
data. A number of engineers will therefore welcome 
the 17th edition of Kohlrausch’s Praktische Physik, 
which is edited by Professor F. Henning, and published 
by Messrs. B. G. Teubner, Berlin, at a price of 24 marks 
for countries outside Germany. It is as impossible as it 
is unnecessary to enumerate the sectional headings of the 
work, since it forms a survey of the whole field of 
experimental physics. This informative volume has 
been written by the editor and a number of his colleagues 
at the “‘ Reichsanstalt ” in Berlin, who have succeeded 
in maintaining the high standard associated with 
previous editions of this publication. The com- 
mendable aim of making the book ati epitome of the 
whole subject not unnaturally results in certain parts 
of the work being rather condensed, but that applies 
mainly to accounts of advanced experimental studies 
which do not at present enter into the sphere of 
engineering proper. The well-arranged chapter on 
mechanics includes also matter on acoustics, to which 
more space might well have been devoted, since a 
brief account of modern investigations into the 
phenomenon of sound would be of service to readers 
concerned in the elimination of noise. Further, there 
is a need for the dissemination of data derived from 
acoustical research in connection with buildings, for 
that aspect of the subject is becoming of increasing 
importance to architects and others. Due consideration 
is given to the standard experiments on heat, though 
many students will value most of all the chapter on 
magnetism and electricity, which occupies more than 
300 pages. ‘The various collaborators have added 
bibliographical notes for those in search of detailed 
information on the work of other investigators, so that 
the volume forms a guide to a larger field. 





The sectional catalogues of the Science Museum 
enjoy a wide repute for their wealth of technical and 
historical data, but, being intended primarily as 
descriptions only of the actual exhibits, they present 
at best a somewhat disjointed picture of the develop- 
ment of any particular branch of science. There was 
much satisfaction, therefore, among those who recalled 
the old handbooks on specialised collections, when the 
Museum authorities resumed the publication of small 
introductory treatises in which the technical history 
and tendencies of some one section could be portrayed 
as a connected whole, and an attempt be made to 
trace economic influences and results. Several of 
these handbooks have now been issued, one of the 
latest addition to the series being that on Marine 
Engines, completed by Mr. G. L. Overton, A.R,C.8., 
shortly before his recent retirement from the post of 
Keeper of the Water and Air Transport Division. In 
arrangement the book follows generally on established 
lines, the successive chapters dealing, in broadly 
chronological order, with the early history of marine 
propulsion by mechanical means, with paddle, screw 
reciprocating, and turbine engines, internal-combustion 
engines, marine boilers, and propellers, with no more 
overlapping than the simultaneous development of the 
types necessarily involves. The fairly close attention 
given to the subject by various writers has left little 
opportunity to throw any new light upon it, but few, 
if any, of those writers can have had equal facilities 
for a comprehensive survey, or greater experience in 
that painstaking verification of references which is the 
prime essential of historical research, and its authorita- 
tive character therefore assures a welcome for Mr. 
Overton’s summary. Despite his care, however, an 
error has slipped into the fina] paragraph, where the 
statement is made that the propellers of the Queen 
Mary are “the largest . . . ever made.” It is true 
that they are the largest solid propellers, but they are 
exceeded in both diameter and weight by the built-up 
propellers of the Cunarders Umbria and Etruria (1885), 
and the Great Eastern, twenty-six years earlier still. 
It remains to add that Marine Engines is published, 
at the price of 2s. net, by His Majesty’s Stationery 
Office, and to suggest that the Department should 
consider the provision of an alternative “ edition 
de luxe” in cloth boards, as was the former practice. 
At present paper covers are the rule, but the hand- 
books deserve a more durable binding, and there seems 
no reason to suppose that a cloth-covered edition at 
3s. or 3s. 6d. would lack purchasers. 
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THE ENGINEER AND THE NATION* 
M.L.E.E. 


Tue object of the British Association is to make 
known, as widely as possible, not only the aims and 
achievements of every science, but also the bearing of 
each advance upon world conditions. The very fact 
that engineering was the seventh section to be formed 
shows that there never was any intention to restrict 
the activities of the association to “ pure” as distinct 
from “ applied’ science. Our president was strictly 
in order when he suggested, last January, that sectional 
presidents should not hesitate to deal with current 
difficulties and misconceptions in their particular fields 
of work, and with the reactions of that work upon the 
community. These are matters that concern the 
engineer very closely, since his activity is linked with 
the national life and often consists in the application 
of knowledge previously secured by the physicist, 
chemist, and metallurgist. He himself is not thereby 
debarred from fundamental researches. On the con- 
trary, he is frequently led to investigate in detail 
problems half-solved by the physicist, or to discover 
phenomena which the chemist has missed. No better 
example could be quoted than the arc-rectifier, which 
from its humble beginning in the investigations of 
Cooper-Hewitt to its present position as the most 
important converter in heavy electrical engineering, 
is entirely the work of engineers. 

But though engineering has for so many years been 
regarded as a branch of science by the British Associa- 
tion, there great and fundamental differences 
between those engaged in pure science and the engineer 
The former may, if they so choose, indulge in a life of 
ardent detached curiosity, devoting themselves to the 
observation of behaviour and to the construction of a 
framework of principles neatly fitting the collected 
observations. To such men the known is just a key 
to the unknown, and the unknown is the one thing 
worth knowing. This is called the pursuit of truth 
as distinct from the pursuit of learning. Around each 
hypothesis, prediction becomes possible ; 
new results be incompatible with previous theory, the 
worker does not hesitate to alter his construction to 
accommodate the fresh knowledge. 

The function of the engineer is to apply the co 
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emergency, but they then renounce their ordinary It may be objected that this contrast is unfair, 
occupation to take up employment akin to the normal | since the responsibility of the engineer is far less than 
work of the engineer. At all times, in peace or in| that of the doctor. But is it so? Three-quarters of 
war, the engineer must be intimately concerned with | a doctor's daily work consists in visiting and prescribing 
human relationships. This fact gives him propor- | for routine cases, where nothing mere than * pul; 
tionately greater opportunities both for the develop- | rhei et sac alb,”’ or their equivalents, are needed. When 
ment and for the loss of character. To what extent | serious matters arise, the modern practitioner often 
do his fellow subjects recognise this national import- | sends his patient to the specialist. The responsibility 
ance and this difficult dual role ; and to what extent | of the engineer even in so simple. a thing as house. 
does the engineer abuse his unique position or allow | wiring is far greater, and when such matters as the 
himself to be made the tool of less scrupulous men ? | design of high-speed machinery, the brakes and 
In short, what attitude does this nation adopt towards | steering gear of a motor car, or the stability of a 
the engineer, and how does the engineer respond ? | structure are considered, there is no comparison at 
In any community, the status of an individual should | all. Where the doctor’s neglect kills one man, the 
depend upon the extent to which his occupation is | engineer’s mistake may kill 100. But the doctor can 
fiduciary, upon the measure of responsibility which he bury his accident behind a death-certificate which he 
incurs, and the nature of the services he renders. The | himself issues, while the engineer must submit to a 
doctor is held in esteem largely because his patients | public legal inquiry. The loss of prestige attaching 
are dependent upon his honour and good faith, as well | to faulty design or workmanship after such an inquiry, 
as upon his knowledge and skill. He is in a position | constantly urges the engineer towards greater and 
of trust as well as of responsibility, and his conduct | greater care, and this in the last resort is the safeguard 
is expected to be unaffected by the lure of private | upon which the nation relies. Such a liability will 
gain. His motto is, or should be, noblesse oblige, not | serve as the best antidote to an abuse of privilege, 
caveat emptor. On these assumptions, the status| but it can only be justified as the concomitant of 
accorded to him is deservedly high. It is nationally | recognised status. The engineer now has the liability 
defined by the General Medical Council and jealously | without the status. The doctor or barrister has 
guarded by the British Medical Association and the | fairly acquired the status, but the organisation to 
legal insurance societies. The present period of | which he belongs tends, as I think unwisely, to shield 
training for a general practitioner is six to seven | him from the healthy breeze of liability. 
years from matriculation, At the end of that time, | As regards remuneration, the contrast between the 
he steps straight into a great profession with a tradi-| engineer and the members of other professions is 
tion of noble service and unhesitating devotion to| equally striking. A medical man just qualified is 
duty. The protection afforded him is proportionately | admitted to His Majesty’s forces at a salary of 387l. 
great. He may make technical blunders in diagnosis | per annum for a period of five years, and if he then 
or in treatment, involving even death, or he may | leaves the service he receives a gratuity of 1,000. 
neglect panel patients ; but neither patient nor relative | Thus at the age of, say, twenty-six, he is regarded as 
dare move against him for fear of the professional | being worth nearly 600]. per annum. If the same 
organisation of which he is now a part. On the other | man accepts work as a “locum,” he will demand 
hand, except in extreme cases, he knows that his jas a minimum 101. 108. per week, with free accommoda- 


colleagues will view mercifully any untoward “ acci- 
dents,” and his certificate of death will -rarely be 
questioned, 

Contrast this with the position of the engineer. 
His training also takes about six years from matricula- 


| tion, but he then has no status that is nationally 


| recognised. 


ordinated knowledge of the pure scientist and the | 


experience of the ages to the satisfaction of human 
desire, and to the increase of the amenities of life. He 
is the link between human experience and scientific 
knowledge, and, as such, he cannot perpetually live in a 
rarefied atmosphere of detachment. He must be in 
daily contact with humanity and learn to understand 
human psychology as well as human needs. As a 


Yet he is held to be legally and financially 
responsible if he fails to apply such knowledge as is 
in keeping with the “ state of the art,”’ and he has 


|no legal assistance from his professional Institution 


result, he is less specialised, more balanced, more | 


adaptable and understanding than his colleague in 
pure science. His judgment in human affairs is more 
developed; he is a better “ mixer.” A nation of 
pure investigators would be calm and peaceful, but 
cold as Scotland Yard. A nation of engineers might 
be quite a pleasant community. 

In its purest form, engineering is the greatest instru- 
ment of civilisation that the world has ever seen, in 
the sense that it continually tends to promote a closer 
contact, a greater intimacy, and therefore a more 
profound understanding between individuals and 
nations. Three-fourths of the work of the engineer is 
devoted to the development of communication. Roads, 
canals, bridges, railways, harbours, ships, motor-cars, 


| and good faith of the engineer. 
| will illustrate this point. 


when he is attacked. The example of the Johannes- 
burg engines aptly illustrates this point, but there are 
many other instances of far less importance where the 
courts have found the engineer guilty of negligence. 
I remember a case in which, under exceptional circum- 
stances, an iron staircase collapsed, and the engineer 


was held liable for the faulty design or material of the | 


brackets that supported it. The fact is that, as the 
years pass, even at home, each one of us becomes 
more and more dependent upon the skill, knowledge, 
Three simple examples 
(i) Gas authorities all over 
the country are at present actively pushing the use 
of the gas-cooker on which the engineer has provided 
an outlet for a flue connection. Even where stoves 
are installed by a municipal authority, it is rare to 
find this outlet connected to a chimney or flue. Conse- 
quently, all the products of combustion and cooking 


| pour into the room until the air of a small kitchen 


aeroplanes, telegraphs, telephones, television, all these | 


and many more are humanity's hyphens, Their natural 
effect is to foster friendliness and dissolve differences. 
Left undisturbed by the politician, the scaremonger 


and the patriot, the engineer would demolish the Tower | 


of Babel and render war impossible. Build a channel 
tunnel; then Calais and Dover become neighbours 
and Anglo-French understanding ensues in all senses. 
Place transmitters in the trenches with receivers and 
televisors at home; then war becomes unthinkable. 
The very first thing that a government does on going 
to war is to seize and control ev ery means of commu- 
nication and every engineering device that might 
otherwise serve to unite the combatants. Then ensues 
that apotheosis of wicked absurdity which was to be 
seen in Switzerlanc during the Great War. A works 
normally devoted to machinery for the preparation of 
cereals consisted of two long bays. 
one bay went the inspectors of the Central Powers, 
checking the production of their shells. Up and down 
the other bay walked the inspectors of the Allies on 
similar work for their countrymen. 

To each nation then, as well as to the world. the 
activities of the engineer, and the uses to which thev 
are put, are matters of supreme importance, His 
position in peace and war is very different from that 
of the devotee of pure science True, great physicists 
and great chemists may be called upon in times of 

* Presidential Address delivered before Section G of 
the British Association at Blackpool on Thursday 
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| delivers 
| water at 30s. per ton is dear. 


becomes foul, and acid-laden moisture runs down the 
walls. In this instance it is usually the commercial 
man who is to blame. The engineer is not allowed 
to control what is obviously an engineering matter. 
(ii) Coke is sent to many houses for central heating, 
&c. It is often delivered with 20 per cent. of water 
Suppose that the price of coke is 30s. per ton. 
Then for every 20 tons of coke ordered, the salesman 
16 tons of coke and four of water. Dirty 
It is said that the water 


}is due to the quenching of the coke as it leaves the 


| of course, is no excuse. 


retorts, and therefore the engineer is to blame. That, 
The engineer would be quite 
willing to dry the coke, or alternatively, to declare the 
moisture content, so that a proper allowance could be 
made. This, however, would not suit the salesman, 


| and so we have a new form of an old rhyme :— 


Up and down | 


| heat 


Little drops of water in a bag of coke 


Fill the gas-works coffers. Good then; let it soak! 


The engineer, moreover, knows that this is not the 
end of the mischief. He is aware that part of the 
of the coke must be used in evaporating the 
water bought at 30s. per ton. (iii) I lately had an 
electric kettle installed. I insisted that it should 
have a three-pin plug and be properly earthed. The 
contractor carried out my instructions, but told me 
that he was constantly putting in such apparatus, 
vet never took this precaution unless the householder 
insisted. This is an instance where the 
is quite definite in its rules, but is without the power 
to enforce them. 
association of the unfortunate deaths due to such neglect 


Institution | 


I need not remind members of this 


| tion and the use of a motor car. It is not difficult 
|for a youngster who is not too scrupulous to reach 
an income of 1,0001. per annum by means of panel 
| work within three years of putting up his plate. The 
| corresponding pay of an engineer at the end of his 
| training is 2001, per annum, and after a further three 
| years he is lucky if he reaches 4001. I have known 
| engineers responsible for the design of high-speed 
| turbo-generators whose remuneration never exceeded 
7501. per annum. It is appropriate here to point out 
that the high pay of the young doctor has a reaction 
upon the progress of medical research. Every univer- 
sity has a certain number of post-graduate scholar- 
ships to offer of about 100/. per annum. An engineer 
will willingly accept one of these for the sake of train- 
ing in research, though it often entails a considerable 
sacrifice. As a rule, the medical student will not 
consider them at all. He asks for 2501. to 3501. per 
annum if he is to take up research, and for such scholar- 
ships no funds are available. Consequently, the out 
| put of original work from the medical schools is small 
}compared with other branches of pure and applied 
| science. 

| The conclusions to be drawn from this analysis 
| will be mentioned later. It is necessary to point out 
| that, besides the responsible work which he under- 
| takes and the legal liabilities to which he is exposed, 
| the engineer is called upon to answer certain charges 
laid against him by the preacher and the Press. The 
| first is that he is equally willing to lend himself to 
| works of utility and to works of death and destruction. 
| Remember, however, his dual réle. Pure science has 
nothing to do with ethics; she recognises no moral 
obligations whatsoever. The same explosive that 
| releases coal underground can also kill men in battle. 
|The telephone is useful alike in the home and in the 
|front-line trenches. The same bacteria may be 
| beneficial in one case, harmful in another. The same 
principles that bring the stars within our ken alse 
control the range-finder. There is no scientific appara- 
| tus that cannot be misapplied, and to every advantage 
| there is a corresponding drawback. To the extent 
| that the engineer is a scientist, the use to whic h his 
| discoveries shall be put does not concern him. But, 
| it will be urged, the engineer on the human and commer- 
| cial side designs and makes armaments for profit. 
And if he does, shall he not be credited with at least 
|as much honesty of purpose as the politician who 
| declares war and orders the guns ? May he not be 
persuaded, profits apart, like the Archbishop of York, 
that “the great war was a thousand times worth 
|while?” These are matters that have nothing to 
| do with engineering per se, but with Man—the embodi- 
| ment of creed and conscience. The engineer is in suc h 
| matters exactly on a par with the rest of mankind 

| Again, the engineer is charged with some respons 
bility for the existing economic chaos. ‘* There should 
|be a moratorium as regards scientific research and 
development,” said one preacher to the British Asso » 
tion. “ The world would have been a better place 
the internal-combustion engine had not been invent d, 
said another. “ If it were not for the immense increase 


| 
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of automatic machines and of labour-saving devices 
we should not have the problem of unemployment,” 
says the Press, True enough, we should not. 
invention of a machine does not compel the use thereof. 
Let him who holds these views return home, scrap his 
lawn-mower and his wife’s sewing-machine, and engage 
gardeners to cut the grass with shears, and seamstresses 
to hem by hand the household sheets, To rid the 
world of machines needs a change of attitude towards 
occupation, a love of monotonous work for its own sake, 
a real desire for real work and not, merely for the 
reward thereof. Que messieurs les assassins com- 
mencent | 

Yet another view was often urged during the period 
of blackest depression, and still is sometimes heard : 
“ If our inventors were more fertile and our engineers 
more enterprising,” it is said, “‘ they could introduce 
new industries in the distressed areas.”” But the man 
who writes thus can have little knowledge of the real 
facts. It is not merely that the Englishman is essen- 
tially cautious and conservative, nor that the inventor 
is unduly optimistic—though these things are true 
enough. The whole legal system in this country is 
framed in such a way as to thwart the inventor who 
would create a new industry. Generally, the only way 
to proceed is by taking out a patent. This is of no use 
unless pirates can be restrained. To defend a patent, 
or to attack an alleged infringement, involves incredible 
legal expense; and large firms, knowing this, will 
unblushingly copy an invention, relying on the inability 
of the patentee to finance an attack. The Patent 
Office, having granted the letters patent, takes no 
further interest. Let me give an illustration of the 
course of a patent. action from my own experience. 
A. sued B. for infringement. Each party immediately 
promised to indemnify his users against a demand for 
royalties if he lost. dn the first court, after three weeks’ 
hearing, A. lost. The case went to appeal and B. lost. 
A.’s counsel, coming from court after the appeal, 
happened to meet the judge of the former trial. The 
judge asked how the appeal had gone. ‘“ Your judg- 
ment was reversed, my lord,”’ was the reply. ‘‘ Ah,” 
said the judge, “ I thought it might be ; I could hardly 
understand a word about it!” B. could not afford 
to carry the case to the Lords and, in fact, went 
bankrupt, so that his users received no protection from 
the indemnity. There is no hope for the patentee in 
this country under such a clumsy,,ineffective system ; 
but to changeit will be difficult. It will be necessary 
to break through the resistance of a thoroughly case- 
hardened Bar, and. engineers know what that means. 
I believe that this Association is the only body with 
the necessary prestige and influence to produce the 
desired effect. TI hope that this Section will urge the 
council to take steps to bring about reform. 

In France, thanks largely to Napoleon’s short way 
with legal privilege, the case given above, with an 
appeal, cost less than one-tenth of the hearing in the 
English courts. There, to the best of ‘my recollection, 
the system is as follows :—The court sits to determine 
if there is a case. Having decided in the affirmative, 
three technical experts are appointed, one by each 
litigant and one’ by the judge. These three have access 
to all apparatus, experiments, and documents. Each 
presents an independent report to the judge, and on 
these the issue is decided. 

But it is not only in the law courts that invention 
is penalised. In Government Departments and in 
some large firms the decision to adopt or to reject a 
new idea (as well as the reward to the inventor) is too 
often in the hands of men whose opinion on the subject 
is worth nothing: financiers, accountants, lawyers, 
and men with no scientific training. Many firms expect 
all new ideas to ‘emanate from their own staff. | If 
advised by their technical men to take up a particular 
invention, they will almost invariably reply, ‘* Can’t 
you get round it ? ”—which is an incitement to dis- 
honesty difficult to withstand, but made easier to 
accomplish by the legal system already described. As 
an example of Government Departments, the Board of 
Admiralty at once comes to mind. ‘This body has 
many technical matters to decide; yet it is entirely 
composed of admirals and politicians—an arrangement 
Which, at the time that Board was formed, was no 
doubt sound, but is it not now an anachronism ? 

Having thus roughly observed the attitude of the 
nation towards the engineer, we may cross the road 
and look at the matter from the other side. Here I 
know that I am on difficult ground, for the engineering 
departments of universities are much beholden to their 


colleagues in industry and gratefully acknowledge the | 


many courtesies and great help which they receive so 
often. At the same time, I know my professional 
brethren too well to think that they will resent com- 
ments born of experience, especially ‘when my sole 


of which he is at present deprived. 
‘ssue is that of professional conduct; and it is made 
all the more’ difficult by the commercial conditions 
from which the engineer cannot altogether escape. | 
Curiously enough, this “ honourable behaviour,”’ “ scale | 
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|of values,” call it what you will, seems to be an 
| attribute of the round soul of the man and almost 
independent of home influence or educational environ- 
ment. Things ‘not done” when wearing the old 
school tie seem to be regarded as permissible in after 
life. Consider the following instances :— 

| A man, whom [I will call Smith, was brought up in 
| a wealthy and cultured home, sent to a renowned public 
school, and then took his degree in the Mechanical 
Sciences Tripos at Cambridge. He next entered the 
large engineering business created by his father, where 
he soon became managing director. A contract for a 
building and equipment in which the local town council 
was financially interested was to be placed, and it was 
known that there were only three firms in the country, 
A., B. and C., who could supply the machines required. 
Of these A. was controlled by Smith, B. was equally 
capable and controlled by a friend of Smith’s, and C. 
was of minor importance. It was agreed between 
Smith and his friend that each should include in his 
tender a sum of 1,0001. to be paid by the winner to 
the loser. Firm A. obtained the order, and the private 
account of Smith was credited by his firm with 1,0001., 
that he might send his private cheque to his friend, 
who presumably paid a like amount into the account 
of B. As an ironical corollary, Smith later became 
mayor of the very town whose contract had been 
tampered with in this way. It may be argued that 
co-operation of this kind to repay a firm for the cost 
of getting out an unsuccessful tender is justifiable. 
I should agree if it were done openly and recognised. 
But the secrecy surrounding the cheque suggests that 
Smith and his friend were ashamed of the transaction. 

My second example concerns an engineer of similar 
standing who had secured a large order for a complete 
plant: * His customer asked him to advise on the 
selection of engines and boilers. He agreed to act as 
consulting engineer for a*fee of 5 per cent. on the cost 
of the power plant. When the tenders came in, 
however, he passed over the best offer in favour of a 
maker who would reserve for him a further 5 per cent. 
This commission was not, of course, divulged to the 
purchaser. Subsequently, this same man took a similar 
secret commission on a building in South America, and 
the invoices for the machinery were falsified to avoid 
customs dues. 

Another form of temptation which assails the 
engineer because of the dual nature of his work is illus- 
trated by the following example :—A firm of engineers 
whose directors had learnt the value of scientific investi- 
gation through their university training, embarked 
upon a series of tests. The object was to find out 
whether the machines that they made were capable of 
a greater output without an inordinate increase of 
power. It was proved conclusively that by increasing 
the speed about 20 per cent. the output went up 
proportionately, while the power was only raised by 
about 5 per cent. Further tests showed that there 
was in each case a “ most efficient speed,” which was 
considerably higher than that recommended in their 
catalogue. Those results have never been, and I 
suppose never will be, published. The catalogue speeds 
have not been changed. For it was evident that, if 
the customers once realised the facts, no extensions of 
their works would be needed for some time, 

In none of these examples were the engineers in 
need of money. In the first two, the standard of 
values that should haye been absorbed at home, 
school, and college was abandoned for an increase of 
income that was trifling. In the third case the Univer- 
sity had inculeated a spirit of scientific inquiry, but 
the firm would not sacrifice private profit to the 
advancement of science. In all three cases the serious 
consequence is that once a man slips so far, he is ripe 
to take his part in questionable collective action. 
A small blot on a single page may soak through the 
leaves of a large volume. 





(To be continued.) 








HOLIDAY TRAVEL TO BLACKPOOL 
AND ITS PROBLEMS FOR THE 
LONDON MIDLAND AND SCOTTISH 
RAILWAY.* 

By Asuton Davies, 0.B.E., M.Inst.T. 
MopeErn travel varies in type from the ordinary 
everyday travel of all descriptions, which is met 
entirely by the ordinary standard time-table services, 
| to the popular outing travel catered for by day, half-day 
and evening excursion special trains. The travel of 
the holiday-maker is an intermediate type and may 





obj ; E Sole | be dealt with by ordinary or special trains according 
ject is to obtain for the engineer that recognition | to the volume and circumstances. 
The question at| this extent, it is inevitable that there is no simple 


With variation to 


system of providing regular interval service for an 





* Paper read before Section G of the British Associa. 
tion, at Blackpool on September 11, 1936. Abridged. 


even flow of travel. The day, half-day and evening 
excursionists, respectively, commence their journeys at 
approximately the same time, and are thus arriving at 
Blackpool within limited periods. Their common 
desire is, of course, to spend the maximum of time 
by the sea, which means that, again, they are all 
desirous of a late departure on the return journey. Thus 
not only are there peak seasons for travel, and peak 
days in each season, but also peak hours. It is in 
these peak hours that the problems of the railway 
company become acute. 

Volume of Travel_—A broad appreciation of the 
volume of travel dealt with by. the L.M.S. to and 
from Blackpool can be had from the fact that the 
number of passengers arriving at Blackpool district 
stations in a year is approaching 6,000,000, excluding 
any count of the many thousands of journeys of season- 
ticket holders, and it can be assumed that the numbers 
leaving the Blackpool district stations are no less. 

An analysis of the numbers of people arriving at the 
Blackpool stations week by week throughout the year 
reveals the extent to which there is fluctuation as 
between different periods, and different weeks, and on 
the various days of the week. For example, during 
the week preceding August Bank Holiday in 1935, 
the number of passengers passing through the station 
barriers, in or out, exceeded half a million, while 
during the period of the illuminations, that is, after 
the normal summer season had ended, the visitors 
arriving by rail were in the vicinity of 750,000, 

The enormous growth in the volume of business is, 
of course, a vital factor which cannot be left out of 
account. In this connection it will be of interest that 
the number of passengers arriving during the 1935 
season represents an increase of approximately 43 per 
cent. on the arrivals in the similar period of 1931, and 
it must be borne in mind that this also means a 43 per 
cent. increase in the return flow, 

This vast and growing business to and from Black- 
pool is, therefore, seasonal in character, and obyiously 
the periods of intense activity occur at Easter and 
Whitsun ; over a period approximating to 11 weeks 
from early in July until the middle of September (this 
reaching an acute peak at the August Bank Holiday 
week-end); and during the five weeks’ period of the 
autumn illuminations. The real difficulty for the 
railway company, however, arises from the fact, that 
for both holiday-maker and excursionist the week-end 
is the time when he or she can travel. 

To sum the position up, we expect on a Saturday in 
August to have as many as 100,000 passengers into 
Blackpool and a similar number leaving Blackpool, and 
in the autumn illuminations period only a slightly 
lower number of people to be dealt with. In the latter 
case, particularly, the passengers do not arrive in 
excessive numbers until 2.0 p.m,, and practically all 
of them return on the same night, all desirous of a late 
service, some time at least after dusk, To meet this 
problem, it will be obvious that extraordinary arrange- 
ments are necessary to ensure that the dense volume 
of travel is handled to the satisfaction of all concerned, 
and the first requirements are adequate access in terms 
of line capacity, and adequate terminal facilities, 

Access to Blackpool via Preston.—From. the sketch 
map reproduced on page 322, it will be noted that 
traffic from all over the country converges on Preston, 
which is, of course, situated on the main line between 
London and Scotland, Thus Preston may be termed the 
gateway to Blackpool. It is also the junction for East 
and West Lancashire, and, therefore, presents a com- 

lexity of lines, junctions and crossings which it would 
quite impossible to describe fully in the time at my 
disposal, Nevertheless, the problems arising at Preston, 
in connection with the working of traffic to and from 
Blackpool are no less acute than at Blackpool itself. 

Some idea of the traffic density of Preston will be 
gathered when I say that within the area of the station 
there are no less than nine different signal boxes, having 
a total of 689 working levers, and employing on a single 
turn of duty some 30 regulators, signalmen and lads. 
During a four hours’ period on one Saturday last year, 
no less than 222 trains passed over the six running lines 
between the northern end of Preston station and 
Preston No. 5 signal box, which is the junction for 
Blackpool, while in a full 24 hours no less than 931 
trains were handled. These figures are quite exclusive 
of trains to and from the south, east and west, com- 
mencing or terminating at Preston, 

It may be of interest here to refer to an unusual 
feature in railway operation designed to avoid loss of 
time in Preston station itself, A train from the main 
line north of Preston, proceeding to Blackpool, passes 
through Preston station via Preston Junction, Lostock 
Hall Junction and over the main line to the down side, 
and in something like 15 minutes after passing through 
the station north to south, again passes through the 
station south to north, 

It will be obvious, at once, that the working of this 
enormous volume of traffic at Preston is a matter 
which calls for highly specialised treatment if chaos is 





to be avoided, and no little care and thought are 
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involved in the preparation, well ahead, of the necessary 
working schedules and public advices towards ensuring 
smooth working throughout. 

It will also be appreciated that the handling of this | 
vast amount of travel is not a matter of providing for 
a known and regular volume, such as residential | 
business, which is constant and can be catered for with 
time-table trains in the ordinary way. Blackpool 
travel is never constant ; it varies in quantity, from all 
districts, week by week, with the result that the bulk 
of the week-end travel is by special trains which have 
to be programmed for each week, as a supplement to 
the ordinary time-table. 

The very greatest care is, of course, taken in the 
preparation of the time-tables for the season and the 
special weekly working programmes, and the fullest 
use is made of previous experience, but it must be 
remembered that previous experience is _ limited. 
Throughout the whole season no two days’ work are 
alike, which means, for example, that the arrangements | 
for August Bank Holiday Saturday can only be based 
on the same Saturday in previous years, and similarly 
for the Preston Holiday Saturday, the Bolton Saturday, 
the Oldham Saturday, and so on. 

There is no assurance, however, that the experience 
of any day will be repeated in the succeeding year. 
Trains moderately loaded in one year may be badly 
overloaded the next, necessitating strengthening or 
adjustments in the scheduled stopping places of 
different trains, while, worst of all, duplication is 
frequently necessary. 

Duplications immediately upset the laid-down ar- 
rangements as not only do they re-act on other 
trains before Preston is reached, thus affecting timing 
schedules, but they immediately upset the balance as 
between the number of trains per hour and the track 
capacity per hour between Preston and Blackpool, 
which it will be obvious is an exceedingly fine adjust- 
ment at the peak hours on the busiest days. To get 
35 trains per hour over a section of line, the capacity 
of which is 30 trains per hour is, of course, an utter 
impossibility. 

Weather is probably the prime factor of this unknown 
quantity, which is at all times most embarrassing to the 
railway company, but increased spending margins, the 
impossibility of accurately estimating the ever-growing 
attraction of Blackpool itself, and various other factors, 
all contribute to the difficulties. 

To meet this position and secure the maximum of 
elasticity, a local control has been devised, or, in other 
words, a dictatorship is brought into being, in the 
person of the District Controller, who directs and 
supervises every movement from complete information 
conveyed to him by the Divisional Control Offices, 
including immediate advices of every departure from 
schedule. His assistants, or regulators as they are 
termed, are stationed in strategic positions in the signal 


cabins, and with full information of the running of all | 
trains, their duty is to plan ahead as far as possible. | 
Another assistant is situated on the station itself, in | 


telephonic communication with all necessary points, 
whose function it is to direct the station organisation. 


Preston's problems, in so far as they are Blackpool's | 


problems, have involved many hours of careful study 
from time to time, and no little expenditure on 
occasion, and I cannot foresee that the end has yet 
been reached. 

Track Capacity—Preston and Blackpool._—From 
Preston it will be seen from the map that there are two 
up and two down lines of railway as far as Kirkham. 
At that point three separate double lines diverge, one 
direct for fast trains to Blackpool Central, and another 
via Lytham and St. Annes along the coast to Blackpool 
Central, while yet another proceeds via Poulton to 
Blackpool North station. This is also the line to 
Fleetwood, and by a loop at Poulton there is a direct 
route between Blackpool North and Fleetwood. This 
layout, giving double the normal capacity between 
Preston and Kirkham, ensures free movement to and 
from one or other of the Blackpool termini. 

As between Preston and Blackpool, the problem is 
one of ensuring continuous movement, in which con- 
nection it is important that the signalling system 
should leave nothing to be desired. This aspect also 
has received specialist attention from time to time, and 
only recently various intermediate signals have been 
introduced to advantage. Normally each block 


section between two signal boxes contains only one | 


passenger train on each line, but by introducing inter- 
mediate signals well ahead it is possible, and with 
perfect safety, to have one train passing a point beyond 


a signal box while another is approaching the same | 


signal box on the same line from the signal box in the 
rear. 
By means of track circuiting, indication is given 


on illuminated diagrams in each signal, box of the | 
exact position of each train, and by the same means | which tell them what extra trains will run, they also| and a similar procedure 


there is an automatic locking of the signa! levers con- 
trolling and protecting the working. 

It may be of interest that 46 signal boxes were 
concerned in this scheme, which took five months to 
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complete and involved 225 miles of outdoor wiring 
and 55 miles of interior wiring. These provisions alone 
have enabled 14 more trains to be moving at one and 
the same time in the “ up” direction and 10 more in 
the “down” direction, an enormous advantage in 
periods of intense operation. Actually 30 trains per 
hour into or out of Blackpool passing Kirkham is 
exceeded on occasion over a period of some hours. 
Terminal Facilities at Blackpool.—A governing factor 
in the working of any section of line is the capacity of 
the termini, and at Blackpool the provision of adequate 
terminal accommodation is obviously a problem. There 
are two terminal stations: Blackpool Central, the 
terminus of the direct line from Kirkham Junction 
and of the coast line from Kirkham Junction via 





Lytham and St. Annes, and Blackpool North (formerly 


devoted to the preparation of these schedules, their 
importance being fully appreciated. Special attention 
must be given to the quick clearance of the key plat. 
forms and to the disposal of engines and carriages to 
their respective stablings with the minimum of line 
occupation. 

While everything possible may have been done, 
working from previous experience, to lay down pro. 
grammes and schedules, it is inevitable that on occasion 
miscalculations will arise. For example, with extra. 
ordinary weather conditions, a pleasure travel from a 
given district which may have been measured as five 
train loads may easily become several train loads more, 
reliefs having had to be provided and, in all probability, 
the loading of the trains on arrival at Blackpool will be 
badly balanced. 
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| 
| known as Blackpool Talbot Road), which is the terminus 
| of the line from Kirkham via Poulton. 
| Blackpool Central station has 14 platforms, varying 
| in length from 515 ft. to 830 ft., and giving a total 
jlatform length of 8,888 ft., while Blackpool North 
a 16 platforms, varying in length from 515 ft. to 
800 ft., and giving a total platform length of 9,900 ft. 
At both stations the best possible is done to keep 
| ordinary and special excursion trains separate. Some 
| idea of the work to be performed at these two stations 
| will be obtained when I say that on one Saturday in 
| August last year (not that preceding August Bank 
| Holiday) no less than 225 trains arrived and 242 left, 
making a total of 467 trains into and out of Blackpool 
that day. 

As in the case of Preston, the whole of the movement 
is subject to a local control furnished with complete 
information from the Divisional Control Offices, and 
working in close collaboration with the similar control 
‘at Preston. Every departure from, or alteration to, the 
| laid-down schedule is immediately advised, and it is 
| the responsibility of the local controller to make what 

local arrangements are necessary thereafter. 

Smooth working demands that, as far as is humanly 
| possible, the whole of the arrangements and movements 
|must be carefully planned well ahead, and special 
| provision is made in this connection. The weekly 

special train programme is considered on the spot 
each week with the local station officials, actually 
| before it goes to press, and from it station working 
| plans are drawn and issued to all members of the staff, 
so that on receiving the special train programmes 


| have knowledge as to how they will be dealt with, 
| e.g., the platform arrangements, the carriage movements, 
| the engine movements, and enginemen’s and guards’ 


rosters from arrival to departure. Very special care is siderable difficulties, as it is, 


This is where a strict adherence to programmes and 
schedules becomes impossible, and where the local 
control must devise ways and means of dealing with 
the arrival of the unknown quantity. The problem of 
additional trains is not confined to arrivals, as addi- 
tional trains may. also be necessary for the return 
journey, or it may be possible to re-arrange the loadings 
of a number of trains, and by re-grouping the passengers 
for their home stations, to afford comfort for all. Need- 
less to say, these re-arrangements are made wherever 
it is possible to do so. ‘ 

Alterations in working such as I haye instanced 
frequently raise complicated issues of altered engine 
and carriage workings, and, of course, adequate notices 
to the public are essential, as are also advices to all of 
the staff concerned. It is a compliment to our machinery 
that it is frequently found possible to advise arriving 
passengers, as they pass the barrier from the station, 
what is the train for their return journey and from what 
platform it will leave, As far as possible, outward 
trains for the same district must be platformed together, 
to avoid confusion. 

Valuable minutes are saved by arranging that certain 
trains arrive at platforms where they can remain In 
position to form an outgoing train some time later. By 
this means movement is avoided in propelling or draw- 
ing empty coaches from the station platforms, and in 
re-setting them to the platforms subsequently for the 
return workings. ; aan 

Many special train engines are, on arrival, utilisec 
to work empty carriage trains to the stabling accom- 
modation allocated, thus saving movement and time, 





is followed to advantage 45 


engines and carriages are being moved into the station 


| for return trips. — | 
| The stabling of empty stock in itself presents con 
of course, impossible 
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on every occasion to store in the sidings or in the 
excursion platforms all of the carriages of day and 
half-day trip trains arriving throughout the day. This 
means that sidings at outlying places have to be 
utilised and special engines and men provided to work 
the stock to and from such sidings. The orderly 
yorking of these stock trains is, of course, just as 
important as the working of loaded trains, as should 
there be a hitch, even in the case of one empty train, 
a considerable reaction and confusion might easily 
result. 

Another feature on which special attention requires 
to be focussed is the working of saloon ies. On 
Saturdays during the season, there may as many 
as 200 special parties arriving by various trains in 
saloons or other reserved accommodation, or for whom 
special dining arrangements have been made, and care 
is necessary that this same accommodation is available 
and reserved for the same reap on their return 
journey. It is a practice in this case to chalk up the 
name of parties on a blackboard at the station barrier 
showing the return service and platform number. 

Generally, the direction of passengers on the most 
thorough lines is ised as an important feature 
in the saving of time in the loading and dispatching 
of trains, and the fullest use is made of indicators, 
departure sheets and printed cards. Excursion trains 
are shown on the station indicators just as are ordinary 
trains, and, in addition, printed cards are exhibited at 
all vantage points. A barrier board is prepared for 
each train, special or ordinary, giving the time of 
departure and the names of the stations served by the 
train. Finally, loud speakers have been installed at 
both stations, thus enabling passengers to be directed 
to their respective trains with efficiency and without 
congestion or delay. 

It will be obvious that, with such a wide variance in 
the volumes of traffic handled in one month as against 
another, considerable elasticity is essential in the 
staffing arrangements, and this requirement is met by 
utilising the basic station staffs as the nuclei of what- 
ever strength may be necessary in any week or on any 
day. On Saturdays, particularly, and on other busy 
days when occasion demands, many members of the 
staff are transferred temporarily to higher-grade duties ; 
as many as 100 changes. may be involved at each 
terminal on a particular day. The “key” positions 
are, of course, filled by the regular local staff, thus 
utilising experience to the utmost, and by reason of 
the encouragement thus given to those members of 
the staff who are utilised, itis found that a very great 
interest is taken by all concerned, each man, in effect, 
tending to become a specialist which, in turn, inereases 
the standard of efficiency generally. ‘ 


By concentrating on line ca , terminal facili- 
tes, and thorough organisation hout, it is possible 


w work wonders in connection with the movement of 
inse volumes of passenger traffic; but it wiil be 
appreciated that something more is still necessary to 
ensure the even loading of trains and, as far as possible, 
to spread the traffic, if chaos is to be avoided as a 
result of everyone desiring to travel about the same 
time. 

Travel Regulation Scheme.—In 1918, a system of 
regulation was introduced in respect of traffic to 
Blackpool, and to-day this system is still in operation, 
and applied in both directions, other than in the case 
of special trains, day, half-day and-evening excursions 
where such regulation is unnecessary. At the time 
the scheme was introduced, all essential commodities 
were being rationed, and in certain circles the phrase 
has been coined, and the scheme is sometimes referred 
to as the “‘ rationing of traffic.” Obviously this phrase 
8 quite a misnomer, as never at any time since the 
necessary reductions of train services during the war 
period, has there been any rationing of travel facilities. 

scheme merely regulates the time of travelling in 
the interests of the passengers by facilitating the 
handling of the traffic by the railway company. 
_In essentials the “regulation” scheme is a very 
smple one. Reduced to a sentence, it is the advance 
booking of travel. This enables the railway company 
to make adequate arrangements to deal with the flow 
of traffic and, in so doing, to give the public comfort 
ind punctuality on the journey. 

The issue of tickets is controlled by a Ticket Regula- 
ton Department in Manchester, and from this office 
the issuing stations are authorised to issue a stated 
tumber of tickets for each regulated train, such 
allocation being based on previous years’ issues and in 
lation to the seating capacity of the train. This 
illotment or allocation is increased or decreased in 
‘ccordance with the advance booking figures. In 
order to simplify this arrangement and to save delay, 
‘ certain number of the larger stations are termed 

allotment ” stations, and are given a liberal alloca- 
ton, and the surrounding smaller stations, called 

zone ” stations, get into touch with them by telephone 
Tother means, if they happen to have booked up their 
illowance. In the case of a Town Holiday, a “‘ zone” 
“ation will become an “ allotment ” station, and will 


receive a larger allowance from the Ticket Regulation 
Department. 

From stations outside the regulation area, passengers 
desiring to book to Blackpool are booked throughout 
in the ordinary way, but they are requested to obtain 
a “ regulation ” ticket from the junction station, where 
a margin of seats is kept for the purpose, which enables 
such passengers to go forward by the first available 
train. 

It is laid down that approximately 5 per cent. of the 
tickets must be kept for emergency or for issue on the 
day of travel, but if for any particular reason the 
allocation for all trains is booked up prior to the day of 
travel, the “allotment ” station wires the Regulation 
Department, stating the further accommodation 
required, and by what trains. This ment is 
essential, for it may happen that certain “ allotment ” 
stations are not ing up well, and in that case the 
Regulation Department, being fully acquainted with the 
general trend of the bookings from daily returns, can 
adjust the allocations in order to utilise the full number 
of tickets. If all the “ allotment ’’ stations are booking 
well, and still further accommodation is wanted, 
arrangements can be made for conditional trains to be 
called into service. These are trains which can be used 
at short notice. 

Each of the tickets issued for journeys on regulated 
days bears the schedule number of the train. This 
avoids confusion and renders it a simple matter for the 
ticket collectors to see whether passengers are presenting 
themselves for the proper train. It also assists the 
passengers, who have merely to refer to the schedule 
number shown both on the ticket and the posters, to 
ascertain the departure time of the train. 

For the return journey, arrangements have been 
made for the issue of “ regulation ”’ tickets at Blackpool 
Central, where the large concourse leading to the 
excursion platforms provides a suitable concentration 
point. This station, situated within a few yards of the 
promenade, is convenient, and passengers can book in 
advance with a minimum loss of time. 

Booking huts, on carefully selected sites in the 
station concourse, enable the prospective passengers to 
be dealt with expeditiously. There are six huts, two 
of which are retained for emergency purposes, the other 
four being allocated as follows: No. 1, East Lancashire 
District, Bolton, Rochdale and Liverpool through 
trains ; No. 2, Manchester District ; No. 3, Yorkshire 
District ; No. 4, all Midlands, and other companies’ 
through trains. 

These huts are open for the booking of ation 
tickets for some days in advance of the day of travel. 
All round the concourse at Blackpool Central and also 
at otherplacesare announcements regarding 


return, journeys, bills indicating the hut at which 
tickets sh be obtained for the specified trains. 


At Blackpool, the issue of these regulation tickets is 
a simple matter, and under ordinary conditions of 
working, the issue can be effected at the rate of 10 per 
clerk per minute. A passenger presents his rail ticket 
and states the train on which he desires to travel. If 
the full allocation for that train has not been taken up, 
a numbered regulation ticket is issued, the rail ticket 
being snipped with distinctive nippers to indicate that 
a regulation ticket has been issued. In order to obviate 
delay at the booking huts, each train, as it is booked up, 
is so shown on the posters by the insertion over the 
departure time of a gummed slip bearing the words 
“* Booked up.” 

The advance knowledge that trains are booked up to 
their full accommodation is of considerable value in 
enabling the operating officials to put into service other 
trains, as required. In practice, however, the booking 
up of trains in this manner does not always require new 
trains, for passengers will gradually spread out over 
other trains and so enable the company to obtain a 
good average loading for all of the trains scheduled to 
run. The system is especially useful in dealing with 
town holiday traffic, when large numbers of people 
are proceeding from any one town or district to Black- 

ol. 

This traffic has to be given a temporarily strengthened 
service, and the booking clerks at the home station, in 
issuing travel tickets, arrange with the passengers by 
which train they will travel not only to Blackpool, 
but on the return journey. In such cases, the ticket 
bears two distinct numbers, one on the outward half 
showing the scheduled number of the train towards 
Blackpool, the other on the return half giving the train 
by which they are booked on the return journey. This 
procedure has the obvious advantage that the traffic 
is bulked throughout in both directions and passengers 
are relieved of having to “ regulate” at Blackpool for 
their return journey. 

At Blackpool the system may be said to work like 
a well-oiled machine. As soon as one scheduled train 
has left the station, the passengers for the next train 
are passed through the barriers, and are soon comfort- 
ably seated in their train ready for the journey. 

Advantages of Regulation.—The tremendous improve- 
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cannot properly be appreciated except by those who 
had an opportunity of observing the conditions prior 
to the regulation scheme. Suffice it to say that 
the innovation has reduced the working almost to a 
science, and that where in the ordinary way a state 
of confusion and something like chaos would result at 
busy periods, there is an orderliness and smoothness 
of working that is naturally reflected in a more efficient 
handling of the traffic. Above all, there is the maximum 
of comfort and a complete absence of overcrowding for 
the passenger. 

It is difficult, if not impossible, to compute the actual 
saving due to train working adjustments, but that the 
avoidance of light running and the cutting out of 
trains represents considerable economy will be admitted 
generally. 

The principal advantages from the employment of 
the regulation scheme from an operating point of view 
arise from the fact that the operating department can 
make arrangements, not merely in intelligent anticipa- 
tion of expected demands, but with definite advance 
information as to the general tendency of the traffic. 
With advance information, it is possible to give timely 
information to all concerned respecting the cancellation 
of trains for which bookings are light, and thus avoid 
the turning out of engines and men for unremunerative 
work, while the placing in service of additional trains 
can also be properly advised along the route to be 
travelled. Thus the railway company gains by carrying 
the traffic at minimum expense. 

Expenditure on advertising the scheme by means of 
posters, and the cost of the arrangements essential to 
the working of it, are admittedly heavy, but, on the 
other hand, there can be no doubt that this is easily 
counterbalanced by the operating economies effected. 

It is a well-known traffic maxim that if a train gets 
out of its path it is usually subjected to all sorts of 
incidental delays due to conflict with other trains 
running along the same and other paths, and this is 
one of the reasons why delays accumulate so consider- 
ably. Under the new working conditions, trains can 
be more regularly dispatched at the booked time, and 
as they thus occupy their scheduled paths, they are 
subjected to a minimum amount of delay en route. 

The scheme also helps to spread out the traffic over 
the whole of the day and so enables the best working 
to be arranged. Normally, the bulk of the traffic, 
particularly on the return journey, would desire to 
travel at about the same time, this being early or late 
in the day according to the weather conditions. Now, 
however, passengers finding their desired train booked 
up, choose one earlier or later, as the case may be, 
with the result that the traffic evens out generally. 

It is the exceptional nature of the Blackpool traffic 
that has brought forth the scheme of regulation which 
I have dealt with, I am afraid, at some length. I have 
had prominently in mind that this is a scheme which 
is unique in passenger-traffic operation, and I am 
very conscious also that, notwithstanding the enormous 
crowds to be dealt with, comprising to a large extent 
women and children, all are transported with compara- 
tive comfort and with an absence of overcrowding 
which would be inevitable otherwise. 

Conclusion.—If I may sum up, I have endeavoured 
in this brief paper to give you an impression of what 
is required of the L.M.S. as the servant of Blackpool 
and its patrons, and of the increasing difficulties 
involved by reason of Blackpool’s ever-increasing 
popularity and patronage, but I hope you have also 
been impressed with the genuine desire of the L.M.S. 
to play its part, and with the very real efforts that are 
being made to that end. To others, I must leave the 
judgments as to how far the L.M.8. has contributed 
and is still contributing to the greatness of Blackpool 
in the provision of travel facilities, and I hope in 
judging our efforts they will be not unmindful of our 
very real difficulties. 

I cannot conclude my paper, however, without some 
reference to what I regard as our major problem. 
What of the future? Contemplation of the future 
suggests, immediately, a query whether the difficulties 
that lie ahead will not. be greater than ever for the 
L.M.S. This problem is bound up with the inevitable 
question as to how long Blackpool will continue to 
develop and attract increasing numbers of visitors. 
I hesitate to become a prophet, but I have pointed to 
an increase of 43 per cent. in the number of visitors in 
the last four seasons, and if this curve is continued, 
then, in another ten years’ time, we shall have two and 
a half passengers into Blackpool and two and a half 
passengers out of Blackpool for every one to-day. 








DanisH-BritisH AssociaTion.—A little pocket-book, 
entitled The Business Man’s Guide to Denmark, has 
recently been issued by the Danish-British Association 
Committee for Trade Development, Vesterport, Room 
402-403, Copenhagen. Among other information the 
booklet contains useful addresses in Copenhagen, postal 
and other data, lists of weights and measures, a small 
directory of hotels, customs and trading regulations, 








ment effected in the work at the stations generally 


time tables, and a map of the country. 
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DRAW-CUT WELD-FLASH 
TRIMMING MACHINE. 


Tue ridge or flash of superfluous weld metal in 
a butt-welded plate or sheet while of no importance in 
some classes of work, must be removed in others so that 
the joint is flush with the rest of the plate. This may be 
effected by grinding or planing in the ordinary way but 


it is not surprising, in view of the increasing use of | 
butt-welded plates that machines specially adapted for | 


removing the flash have been developed. Such a 
machine is the 60-in. stroke high duty draw-cut flash 


trimmer illustrated in the accompanying Figs. | and 2. | 


The machine is made by Messrs. Morton Manufactaring 


Company, Muskegon Heights, Michigan, U.S.A., and, | 


as the term draw-cut ’’ implies, is of the planing 
machine type, though at the same time resembling a 
surface broaching machine in that a number of tools 
arranged in series and each making a progressively 


deeper cut as they travel over the fixed work, are | 


employed. The flash on both sides of the weld is 
removed simultaneously by tools set in upper and lower 
rams reciprocating in a direction parallel to the surface 
of the plate, the cut being made in a single stroke and 
the tools returned to the original position by the 
reverse stroke. 

The body of the machine 
castings housing the lower and upper rams and a top 
cover. The lower ram casting is bolted to the base 
and to two stools which support its overhung portion. 
\ casing at the rear encloses the rams as they reach the 
end of the cut. The upper ram casing is bolted to the 
lower ram casing in the region of the main part of the 
base and its overhang is supported by the two circular 
columns connecting both casings and seen at the front 
end of the machine. The cut is made on the inward 
stroke of the rams, that is, when they are travelling to 
the left in Fig. 1, and to the right in Fig. 2, The work 
is held up against stops on the casings. These take the 
cutting thrust so that a heavy hold-down pressure is 
The work is, of course, fed in from the 


consists of a base, two 


not necessary. 


side of the machine, usually directly from the welding | 


machine alongside, the height of the gap from the floor 
being arranged to suit the welding machine level. The 
gap is 2 in. wide and the upper ram has a vertical 
traverse of 2 in. The lower ram works at a fixed level. 
The work rests on the slide in which the lower ram 
traverses and is clamped in place by hold-down gear on 
the slide of the upper ram as it descends to the cutting 
position. The rollers seen on the lower ram casting are 
also capable of vertical traverse. They are supported 
at each end by square sliding columns the lower parts 
of which are furnished with racks engaging with pinions 
on the shaft seen below the rollers. This shaft is 
oscillated by a lever which is coupled by a link to a 
tee-headed slide connected to the upper ram slide. 
The tee-headed slide is traversed by a second pair of 
links connected to the raising and lowering mechanism, 


An inspection of this assembly, which is visible in both | 


Figs. | and 2, will make it clear that when the top 
ram is lifted the rollers are also lifted. The holding- 
down gear is clear of the work in this position as are 
also the upper tools and the work is lifted clear of the 
lower tools by the rollers. The finished work may thus 
be readily withdrawn and a new piece inserted. The 
descent of the upper ram slide lowers the rollers and the 
work is deposited on the lower ram slide and then held 
down ready for the cut. 

The rams are of high carbon steel with ground 
surfaces in contact with the slides which are lined with 
special bearing metal in areas subjected to the cutting 
load. These rams are well lubricated and provision is 
made for taking up wear. The lower ram is of trough- 


like section to collect chips which escape through holes | 


in the bottom of the trough, and are discharged down 
the inclined chutes seen in the stools. The tools are 
mounted in holders rigidly secured by a clamping 
device to the rams but quickly removable. A few of 
them are visible at the end of the upper ram in both 
illustrations. The ribbed appearance above the rollers 
in Fig. 1 is due to a number of small pipes conveying 
cutting lubricant to the work surface in way of the 
tools and projecting from a main pipe. The edge of the 
tools may be raised or lowered, to give the required 
depth of cut, by at adjusting screw, one fiftieth of 
a turn of which moves the cutting edge through 0-001 in. 

It will be clear from Fig. 1 that the machine 
electrically-driven and controlled. The large motor is 
the main drive to the rams, transmission being through 


1s 


a non-slip belt. Control is by means of the push-button | 


panel near the end of the upper ram casing. In 
addition, there is a starting push-button on the end of 
the machine, where it can be reached from either side. 
The control panel is provided with a switch, manipula 
tion of which determines the direction of 
traverse of the upper ram, that is, either upwards or 
downwards. This traverse can be made in a complete 
movement or “inched’’ as required for setting 
purposes. The working cycle commences, after the work 


has been clamped, by the machine starting on its cut, | 
At the end of the cut the | 


the rams moving inward 


| 
vertical 


ENGINEERING. 


SEPT. 13, 1936. 


DRAW-CUT WELD-FLASH TRIMMING MACHINE. 


MESSRS. NORTON MANUFACTURING 


COMPANY, 


MUSKEGON HEIGHTS,. MICH., U.S.A, 
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reversed and the upper ram is raised | 


The rams are given rapid traverse on) 


movement is 
automatically. 
the return stroke by the small motor and as the work 
is clear of the tools during this stroke it may be removed. 
The rams stop automatically at the end of the outward 
stroke. The length of the stroke is determined by the | 
setting of dogs on the circular disc seen in Fig. 2 near | 
the centre of the machine. 








CATALOGUES. 


Hacksaw Blades.—Headings set out in English, French 
and German, with weights given in pounds and kilos, 
are features of a new leaflet received from Messrs. Peter | 
Stubs, Limited, Warrington, Lancashire, detailing a | 
range of hand and power hacksaw blades. 


Stainless Steels.—Messrs. Bruntons, Limited, Mussel- | 
burgh, Scotland, have sent us a booklet on wires and | 
rods, sections, turbine blading, packing pieces, shrouding | 
and locking strip, streamline wires, fork joints, ropes for 
aircraft and yachts, and cold rolled strip, all manu- 
factured of stainless steel 


| 
| 
| 
| 


A pamphlet on this subject 
has been sent to us by Messrs. Radiovisor Parent, 

Limited, 28, Little Russell-street, London, W.C.1. By 

its use smoke can be detected in the flue on its way to the | 
stack, enabling prompt steps to be taken to deal with it. | 
The use of the system in factories has been Goveieged | 
from experience with equipment installed in large power 
stations in this country 


Smoke Alarm Equipment 


| wav elength spectrometer, known as the Barfit model, 


Stroke-SetTine Sipe or MAcuine. 


Aluminium Tubes and Pipes.—Common sizes, weights, 
and safe internal pressures of aluminium tubes, and sizes, 
weights, and threads of aluminium pipes with bends and 
sockets for use with them form the subject-matter of 
handy booklet published by Messrs. The British Alu- 
minium Company, Limited, Adelaide House, London, 
E.C.4, 

Lubrication.—Meassrs. Tecalemit, Limited, Great West- 
road, Brentford, Middlesex, have forwarded a revised 
catalogue of lubricating equipment for all kinds of 
engineering plant. High-pressure guns, maples, grouped 
nipples for remote points, and central lubrication are 
described in variety. In addition to mechanical lubri- 
cators and automatic oil lifts, a new series of radial 


| pumps which handle all grades of lubricant from thin 


oil to stiff high melting point greases is now in production 


Wavelength Spectrometer—An improved type 0! 


is 
described in a catalogue to hand from Messrs. Adam 
Hilger, Limited, 98, King’s-road, Camden-road, London, 
N.W.1. Thirteen groups of accessory parts are listed 
for educational or research work in chemistry and 
physics. With these accessories, the following 
several other forms of instruments can be built ip 
Visual spectrometer for spectrum analysis, spectrograp! 
for the visual region, single or double monochromator 
visible or ultra-violet regions, spectrophotometer, infra 
red spectrometer and ‘spectrometer with high resisting 
power accessories. This useful feature is obtained | 

means of the Hilger standard accessory bar and by the 
standardisation of the accessories and component } 


and 


| of the spectrometer. 
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THE HYDRO - ELECTRIC SCHEME | and provides a spillway, part of which is crossed 
OF THE GALLOWAY WATER | by @ light bridge to provide access to the scour 





r sluice. The dam _ itself is considerably wider | 
POWES COME ANT. than the river, and is provided with wing walls at 
(Continued from page 298.) each end, to give adequate spillway length, without 


CONTINUING our account of the Galloway Water | undue rise of water level. As will be seen from 
Power Scheme, the arrangement of the Water of | Fig. 46, the aqueduct from Bow Burn enters at 











Fie. 36. Warer oF Dever INTAKE. 








Fie. 37. GENERAL View oF Deven INTAKE Works. 

















for Deugh intake is shown in Figs. 36 and 37 above) the eastern end of the dam, and its water flows 
: and 44 to 46, Plate XIX. Figs. 44 and 45 are| through a stepped channel into the pond formed 
by really one drawing, part being repeated in both.| by the dam, where it is joined by the water from 
the The work consists of a gravity dam 185 ft. long, with| the Deugh itself. The intake for the combined 
ae a crest at 799 O.D. This crest is of the same| waters consists of a settling tank into which the 








general construction as that of the Bow Burn dam, |! water flows through screens, the bottom of these 








screens being 3 ft. lower than the spillway. The floor 
of the tank is laid on a slope of | in 20 towards the 
scour outlet. The outer end is formed by a low weir, 
whose crest is at 795 O.D., and the water flows over 
this down a slope of 1 : 1 into the control chamber. 
This slope is connected to the floor of the chamber 
by a short curved portion with a radius of 6 ft., 
while the floor itself slopes down to a level of 
780 O.D. The downstream side of the chamber is 
formed by a vertical concrete head wall, which is 
3 ft. thick, and is reinforced by §-in. diameter rods 
placed at 12-in. centres. At the bottom of this 
wall is an opening through which access is given 
to the tunnel, and which can be closed by a cast- 
iron sluice 5 ft. 3 in. wide and 4 ft. high. This 
sluice, which, together with the other sluices at the 
intake was supplied by Messrs. Blakeborough, 
Brighouse, Yorkshire, has been installed to provide 
orifice discharge under considerable head and ensure 
that the flow shall not exceed the capacity of the 
tunnel, which is of the free-flowing type. 

The tunnel, which carries the combined waters 
of the Deugh and Bow Burn from the Water of 
Deugh intake to Carsphairn Lane is driven through 
the Greywacke rock of Lamford Hill for a distance 
of 7,000 ft. on a gradient of 1 in 187, as indicated in 
Fig. 16 in our issue of September 18. A cross sec- 
tion is shown in Fig. 47, Plate XIX, from which it 
will be seen that the floor is built on a radius of 
12 ft. 9 in., the walls being inclined so that the 
distance between them varies from 6 ft. 6 in. at 
the foot, to 8 ft. at the top. Both floor and walls 
are lined with mass concrete. On the other hand, 
the roof is generally of natural rock, though there 
were places where concrete had to be used. As 
will be seen, the roof is roughly semi-circular in 
section, with a radius of 6 ft. 6 in., the distance 
between the theoretical highest point and the level 
of the top of the walls being 2 ft. 83 in. A view 
at the tunnel portal appears in Fig. 40, on page 
326. 

Shortly after crossing the road leading to New 
Galloway, as shown in Fig. 16, the tunnel emerges 
from the hillside at a level of 740 O.D., and flows 
through an open aqueduct 300 ft. long, the floor of 
which is formed in a series of concrete steps, to a level 
of 725 O.D., as shown in Figs. 48 and 49, Plate XIX. 
A view of this stepped channel also appears in 
Fig. 53. These steps act as small waterfalls, 
to prevent undue rise of velocity. At the bottom 
of these steps is a further settling tank, 72 ft. long, 
which, as will be seen from Figs. 50 and 51, Plate 
XIX, and 38 and 39 annexed, is also built in 
concrete with a floor which slopes both in the direc- 
tion of the flow and at right angles to it. The 
aqueduct opens out into this tank through a bell 
mouth, the tank itself being 35 ft. wide and formed 
with vertical walls 2 ft. thick. At the lower corner 
of the downstream end of the tank is a 12-in. cast- 
iron scour-pipe for cleaning purposes. The down- 
stream end of the tank is formed as a low dam, 
with crest at 726-5 O.D., over which the water 
flows down a slope of 1:1 through a transition 
section 7 ft. long into a covered aqueduct. A section 
through this aqueduct, which is 14 ft. 2 in. internal 
diameter, is shown in Fig. 52; it can also be seen 
in the view Fig. 54, Plate XIX. It is constructed 
of reinforced concrete, and is provided with cir- 
cumferential and longitudinal steel reinforce- 
ment adequate to resist the varying bursting 
pressure. The circumferential reinforcement is 
reversed in alternate rings to give staggered laps, 
and all the rods are covered with 14 in. of concrete. 
The aqueduct, which is 300 ft. long, is laid on a slope 
of about 1 in 5-3, and at its lower end is connected 
through a 15-ft. length of transition to the 8-ft. 
diameter steel pipe from the Loch Doon tunnel, 
which can also be seen in Fig. 54. The concrete 
section has been made of much larger diameter 
than the steel pipe to facilitate the release of air. 
The connection to the steel pipe is made in a 
concrete anchor block 18 ft. long, formed of 1: 3:5 
concrete outside the reinforced shell, which is 
of rich concrete (1:1:14). In this block shown 
in Figs. 41 to 43, page 326, the longitudinal rein- 
forcement of the aqueduct is terminated at the 
outer angle rings of the steel pipe to which the 
various rods are secured by locking nuts. The 
works at the Bow Burn and Deugh intakes, as well 
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as the aqueducts and tunnel, were all constructed 
by Messrs. Chas. Brand and Sons, Limited. 

The pipe line, which was manufactured by Sir 
William Arrol and Company, Limited, Glasgow, is 
8 ft. in diameter, and is formed in 8-ft. lengths of | 
single sections of steel plate which are bent to a} 
circle and double riveted horizontally with lap 
joints. The circumferential joints are also lapped 
and double riveted, as the losses due to friction are 
unimportant. An expansion joint of a type similar 
to a hydraulic stuffing-box is fitted near each end 
of the pipe line. Manholes are also provided for 
routine inspection. The weight of the pipe is 
carried on steel shoes which are riveted to circum- 
ferential rings. These shoes, in turn, bear on| 
bronze friction plates which are set in blocks of | 
concrete at 48-ft. intervals. Its genera] appearance | 


will be clear from Figs. 54 and 55, Plate X1LX. 

Owing to the fact that the Loch Deugh intake | 
is higher than the water level in Loch Doon, the 
combined tunnel and pipe-line connecting them 
forms a syphon, the lowest point of which is at 
646 O.D., where Carsphairn Lane is crossed. At 
this point the pipe is anchored, and there is a 
6-ft. branch with a 5-ft. diameter needle-valve, 
which was supplied by Messrs, Glenfield and | 
Kennedy, Limited, for discharging the water down 
the stream. This valve is directed upwards, and is 
fitted with jet dispersers to minimise erosion. A 
view of the house containing this valve is given in 
Fig. 55, Plate XIX. Under all normal conditions 
of the working, the valve at the Loch Doon intake 
will be open, and the water from the Deugh and 
the Bow Burn will be taken into the storage 
system by means of the syphon pipe. The outlet 
valve at Carsphairn Lane will be regulated to 
discharge the quantity of water required for 
power purposes. In wet weather this may be 
small or even nil when the natural river flow of 
the rivers feeding the Kendoon power station, as 
described later, is sufficient for operating purposes. 
At such times the water from the Deugh and the 
Bow Burn will flow into Loch Doon for use later | 
during the dry periods. During such dry periods | 
water will be drawn from Loch Doon and be dis- 
charged at the outlet valve at Carsphairn-lane. 
This valve will therefore require to be adjusted 
from day to day, no attention normally being 
required at the valves at the Loch Doon, Deugh 
and Bow Burn intakes, 








(T’o be continued.) | 
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(Continued from page 288.) 
AERODYNAMICS DEPARTMENT—{(continued) 


Aerodynamic Effects at High Reynolds Numbers. 
Surface Roughness. Resistance of Aeroplanes.— 
The compressed-air tunnel, in which large values 
of Reynolds numbers, for experimental purposes, 
are achieved by increasing the pressure up to a 
maximum of about 350 1b, per square inch, and 
hence the density, of the air stream in which models 
are immersed, is in continuous demand for a long 
and important programme of work, and the results 
forthcoming are proving of the utmost significance 
to the advance of aerodynamic theory. Technically 
the tunnel is highly satisfactory, and apart from 
minor adjustments to the compressor plant and some 
improvement of the packing in the ring joints of 
the outer shell, no modification has been made 
for over a year. During these adjustments, the 
opportunity was taken to install a system of safety 





alarm bells, operable at various points inside the 
tunnel, to guard against the remote contingency 
of anyone being inadvertently shut inside. 

Perhaps the most instructive research from which 
definite conclusions can be drawn concerns the 
influence of surface roughness on the behaviour of 
aerofoils. The general effect of roughness, in 
augmenting fluid resistance, has of course been 
known for many years, but it is no more than 
recently that experiments carried out in Germany 
on the flow of water in pipes showed that a very 
marked influence of surface roughness occurs at 





high Reynolds numbers. One inference from these | 
results is that the relatively moderate roughness of | 
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the fabric-covered surfaces of aero- 
plane wings and bodies may in- 
crease the skin-frictional component 
of their resistance far more seri- 
ously than has hitherto been appre- 
ciated. To investigate this matter 
a series of tests was accordingly 
made in the compressed-air tunnel 
on aeroplane wings artificially 
roughened to varying degrees. The 
sections selected—a symmetrical 
U.S.A. aerofoil, N.A.C.A. 0012, and 
the cambered R.A.F. 34, which has 
a reflex trailing edge—were chosen 
because they both exhibit a sta- 
tionary centre of pressure over a 
wide range of incidence, including 
the incidence corresponding to mini- 
mum drag. This feature greatly 
increases the accuracy of drag 
measurement since there is no ten- 
dency for incidence to fluctuate 
during test. The aerofoils were made of smoothly 
finished metal, and after being tested in this con- 
dition they were roughened by painting them with 
a lacquer containing, successively, two grades of 
carborundum powder. The average particle size 
in the finer grade was 0-0004 in. and in the coarser 
grade, 0-001 in. The results obtained are shown 
graphically by Figs. 10 and 11,* where minimum 
profile drag is plotted against the Reynolds number 
the well-established curve for the skin friction on a 
flat plate in flow with turbulent boundary layer 
being also plotted for comparison on the same 
graphs. The important point to be observed is 
that the roughness does not affect the drag coefficient 
at low Reynolds numbers, but that at a fairly 





critical value of the Reynolds number, depending 
on the degree of roughness, the drag begins to deviate 
from that on the smooth aerofoil and this deviation 





* The permission of the Controller of H.M. Stationery | 
Office has been obtained for the reproduction of the 
illustrations from the Report accompanying this review. | 


persists up to the highest Reynolds numbers attain- 
able. It is noteworthy that these characteristics 
are similar to those observed during research on 
the flow in rough pipes, the critical Reynolds 
numbers at which the effects of surface roughness 
begin to be discernible on aerofoils being approxi- 
mately the same as those indicated by the pipe 
tests for the same degree of roughness. 

The existence of this critical Reynolds number 
permits a simple empirical rule to be formulated, 
showing whether the distributed roughness of an 
aeroplane wing surface is sufficiently coarse to 
affect the minimum drag. The rule takes the form : 


L = 100/R 


where L is the height of the average excrescence, 
expressed in millionths of the chord, and R is the 
Reynolds number in millions. In the case of 4 


| moderately-sized machine flying at 150 m.p.h. the 
| Reynolds number appropriate to an actual wing 
lof chord 100 in. is about 10 million, and according 
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to the formula the least roughness that will appre- 
ciably affect the drag corresponds to particles 
0-001 in. in size. It will be evident from Figs. 
10 and 11 that a distributed roughness of average 
height 0-0004 in. can produce an increase of some 30 
per cent. in the resistance of an aeroplane travelling 
at from 200 m.p.h. to 300 m.p.h. The conclusion 
emerges quite clearly, that for high-speed aircraft 
economy in flight must be sought in the direction 
of external surfaces much smoother than those 
presented by untreated fabric. Suitable surface 
treatment of fabric offers at least a partial solution 
while retaining the advantages of this material in 
respect of light weight. The modern tendency is, 
however, rather in the direction of light alloy 
surfaces incorporating a stressed-skin type of con- 


Fig.10. 
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struction. Here the superficial roughness of well- 
rolled material is well below the order of 0-001 in, ; 
and it may be emphasised in this connection that the 
effects and empirical rule mentioned above relate 
solely to distributed roughness close to the surface, 
such as the carborundum powder used for the tests, 
and would be completely inapplicable to well- 
Spaced, regular excrescences like rounded, snap- 
headed rivets. Nevertheless, the performance of 
the fastest aircraft will be improved by the omission 
of projecting rivet heads, as also, indeed, of every 
avoidable departure from smooth, uninterrupted 
surfaces. 

It is of interest to note that the foregoing con- 
clusions regarding the influence of roughness on the 
drag of full-sized aeroplanes are not exclusively 
based on model experiments. The general trend 
of present ideas on the subject was predicted some 
years ago by a German investigator, Schrenk, who 
traversed a Pitot tube across the wake behind the 
wing of an aeroplane in flight and computed the 
profile drag from the momentum changes so ob- 
served. Tests of this kind have recently been 
Tepeated, with improved accuracy, by Professor 
B. M. Jones, of Cambridge, and have yielded results 
for smooth wings which conform closely with the 
compressed-air tunnel tests on smooth models. 

In the case of the model aerofoil R.A.F. 34 an 
*xperiment in the compressed-air tunnel was made 
with only the downstream half of the surface 





. Back half only roughened with 0.001-in. grains. 





roughened with carborundum. Curve e of Fig. 11 
shows the result of this treatment in relation to the 
same aerofoil polished and roughened all over, the 
effect of roughness over the back half being to 
account for no more than about one-third of the 
drag increase due to complete roughening. 

An even more interesting feature associated with 
roughening the back half of R.A.F. 34 was observed 
during measurements of maximum lift, which were 
made concurrently with those of minimum drag. 
The result, shown graphically in Fig. 12, is that 
maximum lift is unchanged so long as the front half 
of the aerofoil remains smooth, whereas a marked 
decrease of maximum lift occurs beyond a Reynolds 
number of about 600,000 if the aerofoil surface is 
roughened all over. This phenomenon is not 


Fig. 11. 
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unexpected since it is well known that the point 
where the air flow breaks away from the surface in 
the fully-stalled condition is situated near the lead- 
ing edge. Nevertheless the result emphasises the 
importance of making the forward half of the upper 
surface of a wing as smooth as possible since even the 
smallest irregularities in this region can exert a 
markedly detrimental effect on the airflow under 
the critical condition in the region of maximum lift 
incidence. 

The more general effects of surface roughness on 
maximum lift are shown by Fig. 13, for the smooth 
and rough models of N.A.C.A. aerofoil 0012. The 
compressed-air tunnel tests reveal a considerable 
decrease of maximum lift, due to roughness, at the 
higher Reynolds numbers, the stage at which the 
effect becomes marked being about the same as that 
at which drag begins to be increased. Accompanying 
the quantitative reduction of maximum lift is an 
interesting hysteresis or inertia effect, indicative of 
a reluctance augmented by increasing surface 
roughness, for the airflow to change its régime to 
correspond with the changes of incidence imposed 
during the tests. The maximum lift characteristic 
curve b of Fig. 13, for aerofoil N.A.C.A. 0012 in 
its original hand-polished condition, suggested that 
its surface was somewhat less than perfectly smooth. 
The test was accordingly repeated with the surface 
made smoother by chromium plating, yielding the 
curve a characteristic of maximum lift on a 








perfectly smooth aerofoil. The additional polish 
was found to give no improvement on minimum drag, 
but this is to be expected since the original hand- 
polished surface was already within the limit of 
critical roughness for the range of Reynolds numbers 
covered by the tests. 

Model and Full Scale Comparisons. Thick Wing 
Sections.—The present marked tendency in aeroplane 
design towards monoplane types, as offering better 
prospects of achieving low resistance, greater 
maximum speeds and generally higher aerodynamic 
efficiency than can be realised with biplanes, has 
brought in its train a host of associated problems 
for which the compressed-air tunnel, with its great 
range of Reynolds number condition, is proving a 
most potent experimental weapon. Already, 
however, the fastest modern aircraft fly under 
conditions appreciably beyond the scope of the 
tunnel, and a striking example of the disparity 
attributable to difference of Reynolds number and 
of the consequent value of being able to make 
strictly comparable model and full-scale experiments 
occurred recently, when the minimum drag of a 
Heinkel He 70 machine was measured at the highest 
value of Reynolds number attainable in the com- 
pressed-air tunnel. The result obtained for profile 
drag coefficient was 0-0151, which may be compared 
with the value 0-0144 deduced from full-scale 
performance tests carried out in Germany at an 
appreciably higher Reynolds number. It is worth 
noting that this machine, which appears to have 
the lowest profile drag of any machine yet flown, 
has wing and body surfaces exceptionally smooth 
and free from irregularities of contour. A valuable 
outcome of the comparison between the results 
quoted above, which differ to an extent and in a 
direction wholly consistent with the modern theory 
of scale effect on surface friction, is to confirm that 
the low values of drag, which have all along been 
characteristic of compressed-air tunnel measure- 
ments on smooth models, but which have previously 
been accepted with a certain amount of reserve, 
actually can be achieved and even surpassed on the 
full scale. 

Other comparisons between model and full scale 
have been made in respect of maximum lift with wings 
of R.A.F. 48 section fitted to the “ Parasol ’’ mono- 
plane. It will be remembered that the Parasol 
is a test monoplane, flown at the Royal Aircraft 
Establishment, Farnborough, fitted with alternative 
wings on which the aerodynamic forces can be 
measured in flight. Maximum lift values for R.A.F. 
48 wings have been found a little lower in the full- 
scale tests than for tests of the Parasol model in the 
compressed-air tunnel, and the disparity is regarded 
as small enough to be ascribed to the influence of 
roughness on the surface of the full-scale wings. 

Another consequence of the popularity of mono- 
plane designs is the need for more extensive data 
than are at present available on the characteristics 
of thick wing sections. A special aspect of this 
problem relating to the root sections of cantilever 
wings, which are commonly made extra thick to 
provide structural strength, has recently been the 
subject of compressed-air tunnel tests from which 
conclusions of immediate practical importance have 
emerged. It appears that ratios of thickness : 
chord exceeding 10 per cent. lead to a consistent 
increase of minimum drag and are generally detri- 
mental to maximum lift at high Reynolds numbers. 
Sections as thick as 20 per cent. or 25 per cent. of 
the chord show a very considerable increase of drag 
accompanied by a marked diminution of maximum 
lift, as may be seen from Figs. 14 and 15, page 328. 
These plotted results refer to only one—an almost 
symmetrical—shape of thick wing, but it is unlikely 
that the general results will be markedly different 
within feasible limits of thick sections, and it is 
considered safe to recommend that a thickness : 
chord ratio of 15 per cent. should not be exceeded 
for high-speed machines. 

Closely associated with the intrinsic behaviour of 
monoplane wings is the problem of the interference 
between the wings and body of a complete aeroplane. 
From aerodynamic theory it is to be expected that 
air will more readily follow the contour of a surface 
as the Reynolds number increases, and hence that 
the augment of resistance due to interference will 
be less marked. Compressed-air tunnel tests to 
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investigate this point have been made on two models 
previously tested for interference in an atmospheric 
pressure tunnel. One model represented a mid-wing 
position with the wing span intersecting the body 
axis, for which interference drag was small; the 
other was a low-wing combination with considerable 
interference drag. At high Reynolds numbers it 
has now been found that scale effect is small in the 
former case, but that an appreciable reduction of 
interference drag occurs in the latter. In particular, 
the angle of incidence at which breakaway of the 
flow, accompanied by rapid increase of drag, occurs 
was definitely larger at the higher Reynolds numbers. 
The valuable conclusion can hence be drawn that 
if a wing-body combination is so designed as to 
exhibit little interference drag when its model is 
tested in an atmospheric pressure tunnel, there is 
every likelihood that the detrimental effects of 
interference will be as small or even smaller for 
the corresponding full-scale machine. 

Landing of Aeroplanes. Wing Flaps.—In the 
endeavour to reduce aeroplane resistance, great 
importance attaches to the avoidance of the 
parasitic drag of landing gear by such artifices as 
retractable undercarriages. As an alternative to 
the expense, mechanical complication and additional 
hazard associated with retractable landing gear, the 
wheels and structural members of the undercarriage 
are sometimes enclosed within streamline fairings 
for which the term “ trousers;’’ is rather inevitable 
than dignified. A comparison was recently made at 
the Laboratory of a model representing the de 
Havilland Comet which showed that, with the 
landing wheels down but shielded as far as practic- 
able by “trousers,” the drag of the complete 
machine was increased by some 30 per cent., as 
compared with the condition in which the landing 
gear was retracted. 

The case for the retractable undercarriage in 
high speed, low resistance machines is thus firmly 
established, but the 
same finality of opinion 
has not yet been reached 
with regard to the de- 
vices which are nowa- 
days commonly fitted 
to aeroplane wings to 
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are made to determine whether the rolling motion 
is checked or increased, and from the results it is 
possible to forecast the behaviour of the machine, 
as regards steadiness in slow flight, when fitted with 
devices to facilitate landing. Concurrently with 
this pioneer work in atmospheric tunnels, the com- 
pressed-air tunnel is being used to ensure that the 
conclusions so reached are not subject to serious 
modification from scale effect. In this way a recent 
experiment has shown that the loss of maximum lift 
associated with thick wing sections, to which 
reference was made earlier in connection with 
Fig. 15, can be recovered by fitting the wings with 
properly designed flaps. As regards the general 
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Fig. 16. MECHANISM OF ‘DOUBLE-HINGE BALANCED FLAP 








facilitate landing. The 
idea underlying most 
types of landing flaps is 
the twofold one of mo- 
mentarily increasing 
lift, so that the machine 
can be air-borne at a 
lower speed, and of 
simultaneously aug- 
menting drag so that a 
machine can be landed 
at a steeper angle with more control over the 
landing position and subject to a shorter taxying 
run after alighting, than would otherwise be 
possible. The potential advantages of this sort of 
device, not only as regards safety during the 
difficult manceuvre of landing, but also as regards 
the reduction of area of landing grounds for high- 
speed machines, has led to a great deal of work 
being carried out at the Laboratory to determine 
the effects of flaps on the lift and resistance of wings 
at Reynolds numbers approaching those of full- 
scale conditions. The influence on the controllability 
of alternative types of landing flap is also being 
closely studied for conditions in the neighbourhood 
of the stall. It is well known that an aeroplane in 
slow flight, preparatory to landing, is liable to stall 
suddenly over one wing, especially in gusty weather, 
and one of the most valuable conclusions of recent 
experiments is that a correctly designed, flapped 
wing may have decidedly better qualities in this 
respect than the normal wing. 

The attainment of perfect control at low speeds of 
flight is regarded as having so important an influence 
on the safety of aviation that new types of landing 
devices are being studied particularly from this 
point of view. Among the experimental methods 
employed is that of mounting a model aeroplane 
in a wind tunnel on a centrally disposed, motor- 
driven axle, whereby it can be given a slow rolling 


(s659-F) 


motion whilst set at various angles of incidence to| incidence of about 25 deg. 
the wind. 












Under these conditions measurements! therefore, the 
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stability even if it were fitted only over portions of 
the span near the main wing tips. This advantage 
is achieved, however, by an undesirable local 
reduction of lift at the wing-tips. Further, the 
Dirupter was found to increase profile drag 
appreciably at incidences for which lift coefficient 
is small. In both these important respects, there- 
fore, the device shows up to disadvantage by 
comparison with the familiar Handley Page slot. 
One other aspect of the design of landing devices, 
to which the Aerodynamics Department is giving 
attention, concerns the mechanical operation of the 
large flaps which are fitted to reduce the length of 








post-alighting run by acting as aerodynamic brakes. 


Fig.15. EFFECT OF AEROFOIL THICKNESS 
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influence of scale on the performance of flaps, (5659.6.) 
current experimental work in the compressed- 
air tunnel is giving reassuring results. A plain, ; These surfaces, to be effective as wing brakes, are 


narrow, trailing edge flap, for example, 5 per cent. 
of the chord-width of the main wing and extending 
along the entire span of a Clark Y.H. aerofoil, has 
been tested at various angles of the flap over the 
range from 0 deg. to 25 deg. The result has shown 
that the increase of lift per degree of flap angle is 
nearly 50 per cent. greater when the Reynolds num- 
ber is 4 x 10® than when it is only 3 x 10°. It may 
safely be concluded, therefore, that the narrow 
flaps nowadays commonly used for trimming controls 
are likely to be even more effectual when fitted to 
an actual machine than the results of tests in an 
atmospheric wind tunnel would indicate. 

Among the more novel types of landing device 
tested during the past year is one, known as the 
Mattioli “‘ Dirupter,”’ which consists of an auxiliary 
aerofoil of symmetrical section and very small 
chord, which is mounted slightly in front of, and 
above the nose of, the main wing. A device on these 
lines, having a chord about one-hundredth of that 
of the wing, was fitted along the entire span of a 
wing mounted in the compressed-air tunnel. The 
effect, as compared with the behaviour of the 
unmodified wing, was to flatten the top of the 
lift: incidence curve, giving a considerably lower 
maximum lift, but delaying the stall up to an 
In all probability, 


Dirupter would improve rolling 








so great that in all but small machines they have to 
be power-operated unless some form of balance 
can be adopted to make hand operation possible, 
with its attendant advantages of lightness, cheap- 
ness, rapidity, and precision of control. Even in 
the largest aeroplanes, where power operation 18 
always likely to be necessary, an effective, mechani- 
cally-simple method of aerodynamic balancing can 
be justified by the reduced forces in the operating 
members, and the consequent diminution of weight 
thereby achieved. Of two balancing systems which 
have been devised and tested at the Laboratory, 
the first, which embodied the principle of dividing 
the flap into two or more hinged portions, inter 
connected so as to open in opposite directions, had 
the disadvantages of a maximum hinge moment 
at the small opening angle of 10 deg. and a far spe 
uniform hinge moment throughout the range 0 
angular movement of the flap. This principle 18 
similar to that which has been developed inde- 
pendently and applied to the Miles Hawk aeroplane 
with some measure of success. The sec md a 
which has given promising results in —— 
tests, incorporates the double-hinge metho ~ 
balancing illustrated by Fig. 16, which shows 
brake surface in two portions hinged centrally - 
also hinged at a to the under surface of a somos 
the trailing edge. The brake is opened or close 
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by rotation of the torque tube under the control of 
the pilot. With reference to the diagram, it will 
be evident that by altering the position of the point 
of attachment b of the drag rod to the flap, the 
resisting forces on the surfaces above and below b 
can be arranged to balance one another. Further, 
for any given position of b, the rear opening can be 
increased relative to the front opening by raising 
one or other of the hinge points a or c. Thus by 
appropriate adjustment of both these variables in 
the direction and degree indicated by wind-tunnel 
measurements of forces, the hinge moment required 
to hold the flap in position can be made at once small 
and fairly uniform throughout the total range of 
opening. Experiments in which the positions of the 
hinge points a and b were varied led to the results 
plotted in Fig. 17, from which it will be seen that 
the balancing device reduced the operating force 
to about 15 per cent. of that demanded by an 
equivalent, unbalanced wing brake. 

The desire to increase the structural strength of 
monoplane wings is nowadays inducing designers 
not only to thicken the wing sections near the roots, 
to which earlier reference has been made, but also 
to employ wings very appreciably tapered in plan 
form. The use of brake flaps in combination with 
tapered wings has the merit of enabling such flaps 
to have a large area in relation to that of the wings 
without their span extending beyond the outer 
half of the wing spread. The serious question is 
raised, on the other hand, of whether lateral 
instability may not be caused by premature stalling 
of the wings near the tips when the flaps are 
extended, as a consequence of either the wing taper 
or the size of the flap being excessive. To investi- 
gate this point a series of wind-tunnel tests have 
been made on four wings of R.A.F. 38 section of 
different taper ranging from zero to about 1 in 5, 
having trailing-edge brake flaps 0-2 chord wide, 
set at 60 deg., and extending over different lengths 
up to 100 per cent. of the main wing span. Measure- 
ments-of the rolling moment due to rolling at slow 
rates of roll, for angles of incidence up to well 
beyond the stall, have shown that the critical angle 
at which rolling stability changes to instability is 
reduced when the taper of the main wing or the 
span of the flaps is increased. Moreover, the rate 
of this reduction is enhanced as the span of the 
flaps is increased beyond some 50 per cent. of the 
main wing span. On the other hand, a flap of 
i) per cent. span may be used on a wing of moderate 
taper without any adverse effect on the degree of 
lateral stability at, and even beyond, the stalling 
incidence, while with wings which are parallel in 
plan section, or of small taper, the rolling stability 
may even be improved by the open brake flap, 
provided the latter does not extend much beyond 
half-way from the wing tip towards the body of 
the machine. ; 

In a similar connection, the foregoing, somewhat 
tentative conclusions, have been confirmed by some 
experiments to demonstrate the effect of Handley 
Page wing-tip slots on the rolling stability of a 
tapered-wing aeroplane fitted with flaps, near the 
trailing edge. The results obtained here showed that 
the flaps by themselves, when opened to some 
40 deg., caused the change-over from stability to 
instability in rolling to occur at an earlier angle of 
incidence. The Handley Page slots, however, were 
found to improve the stability at incidences ap- 
proaching the stall, this effect being present whether 
the brake flaps were open or closed. At still greater 
angles of incidence, beyond the stalling incidence of 
the machine as a whole, the test results indicated 
similar conclusions, but the observations were less 
certain, since more than one regime of flow was 
found to occur when the wing-tip slots were opened. 
The general question of the stability and control of 
tapered wings is regarded with great concern by 
the Aeronautical Research Committee, and a pro- 
gramme of experimental work is being actively 
pursued by model and full-scale trials concurrently. 


(To be continued.) 








Wortp Propvuction or Tix-PLaTe.—The production 
SY nH in the world totalled 350,000 tons in June, 
936. is was 40 per cent. above the total for June, 1935, 
and is said to be the highest monthly level reached in the 
history of tin-plate. 7 





PRESERVATION OF SEA BEACHES.* 
By H. J. Deans, and E. Larnam, M.M.Inst.C.E. 


Ow1ne to the extensive development of seaside 
property and the consequent reduction in erosion or 
denudation of the land which formerly provided the 
material for the formation and preservation of beaches, 
the problem of retaining at the requisite levels what 
beach material exists is increasing in importance. 

Generally speaking the travel of beach material 
corresponds with the direction of the flood tide currents, 
that is to say, on the south coast of England it is 
westerly ; on the east coast, southerly ; and on the 
west coast, northerly in its movement. Numerous 
instances may be found all round our coastline of the 
formation of spits and prominences which are the direct 
result of such movement; these may be roughly 
classified into two divisions, the more frequent of which 
are the spits formed at the mouths of harbours and 
rivers and the less frequent the prominences formed at 
points along the coastline resulting from interference 
with or interruption of the transporting currents. Of 
the former some of the most notable instances are to be 
found at Spurn Head, Blakeney, Great Yarmouth, 
Orfordness, Shoreham-by-Sea, Hurst Point, Christ- 
church Harbour, Dawlish. Of the latter there are 
Dungeness Point, the Crumbles at Eastbourne, 
Gilkicker Point near Portsmouth, &c. 

There can be no doubt that the formation of these 
prominences was or is the direct result of very con- 
siderable denudation of the land on the weather side 
at a period) of-history prior to the development of the 
extensive coast protection works which exist to-day, 
the beach material then being able to travel on its 
course without serious interference from artificial 
defence works or obstructions. The question may be 
asked as to whether large quantities of shingle do not 
travel beneath the level of low water and thus avoid 
the obstruction afforded by artificial defence works. 
The answer would appear to be that there undoubtedly 
is evidence of such underwater translation, but that, 
generally speaking, the major movement of the heavier 
material closely follows the line of high-water mark. \/ 

That this is so in the majority of cases is obvious, 
particularly at the ends of systems of heavy groyning 
which are constructed to allow of no beach travel till 
the system is full enough to spill at the lee groyne. In 
the meantime the foreshore to the leeward is losing 
its material and serious erosion taking place without 
any noticeable contribution from deep water. 

It is easy, therefore, to appreciate the fact that ex- 
tensive systems of groyning must seriously retard 
beach travel to the detriment of places to leeward until 
such systems are full enough to spill, and that the 
deeper the groynes the longer they take to fill and the 
greater the detriment to places to leeward. 

Similar detrimental effects are produced by the con- 
struction of moles, piers and entrance jetties to harbours. 
Numerous instances exist of starvation and denudation 
of beaches to the leeward of such structures and the 
piling up of enormous deposits on the weather side 
and subsequent silting up of the harbour entrances. 

In most of these cases flourishing seaside towns exist 
and the necessity for taking drastic steps to preserve 
the beach on the leeward side is followed by extensive 
capital expenditure on protective works. Such ex- 
penditure is imperative for the protection of valuable 
property as well as the preservation of the amenities 
of an attractive shore. Whether such expenditure is 
justifiable in other cases depends on the nature and 
value of the property to be protected and also on the 
source and extent of any financial assistance which 
might be available. It is important, however, to 
provide in the first instance for works which are going 
to be effective in order to avoid waste of money and 
loss of property. There is, unfortunately, no general 
formula which can be applied in all cases, each instance 
having to be judged on its own merits and plans drawn 
up to suit. Occasionally it occurs that only by trial 
and error can the best form of defence works be 
evolved, 

In the case, for instance, of the obligations of 
Catchment Boards, the preservation of the sea coast 
may be of primary importance in the efficient discharge 
of their statutory duties. It is proposed later to refer 
to several instances where coastal protection by means 
of elaborate works has had to be undertaken, as well 
as to other instances where some protective works would 
orgs to be well warranted. 

fore leaving this portion of the subject it is desir- 
able to refer briefly to the question of removal of beach 
material and shingle for commercial] or other purposes 
not strictly for sea defence works. There have been 
and still are many places where the winning of gravel 
proceeds unchecked, without regard to its effect on 
the natural travel of this material to places where it is 
urgently required, or the danger involved of inundation 
of the hinterland or the detrimental influence on the 





* Paper read before Section G of the British Associa- 
tion at Blackpool, on Friday, September 11, 1936. 





natural run of tidal streams. On the other hand, 
there certainly exist considerable deposits which have 
been and still are being worked without any noticeable 
effect either on navigation channels or on the coastline, 
and to the continuance of which operations in the authors’ 
opinion there can be no possible objection. These 
instances, however, are somewhat rare, and they consider 
desirable a general statutory prohibition of the removal 
of beach material particularly from the foreshore 
and for a reasonable distance inland. What that 
distance should be would depend entirely on local 
conditions as well as the extent and effectiveness of 
any coastal protective works which may be in existence 
or contemplation. 

It is obviously impossible within the scope of this paper 
to give an extensive survey of all the cases which would 
be covered by the above observations, but it is proposed 
to deal with a few examples of some importance, hoping 
that they will prove of interest and stimulate debate. 

The Board of Trade exercise the right of the Crown 
over the foreshore and for purposes of navigation up 
to High Water Mark of Ordinary Spring Tides. There 
are, however, many sites where the Crown rights have 
passed into private hands, as for example the foreshore 
of the eastern side of the Wash, where these are vested 
in the Lord of the Manor, who is also the Lord High 
Admiral of the Wash. The control by the Authorities 
of shingle removal is a feeble one, except where a 
special Commission exists, such as the Shoreham and 
Lancing Sea ‘Defence Commissioners. Under the 1930 
Land Drainage Act, a number of Catchment Boards, 
with their subordinate Drainage Boards, have pure 
come into existence, and in order to protect the outfalls 
of their Main Rivers, as defined by the sealed maps 
deposited with the Ministry of Agriculture and 
Fisheries, have been compelled to lay down by-laws 
approved by the Ministry to prevent the removal of 
beach material ; and in some cases, notably that of Rye 
Bay on the South Coast, the Catchment Board have 
been compelled to undertake extensive sea defence 
works to preserve the coast line, so that in its turn it 
may preserve the existing outfall of a Main River. 

The following excerpts may be quoted from the 
by-laws of these Catchment Boards dealing with the 
removal of beach material: (a) Old Haven (Pevensey) 
and Bulverhythe Stream Catchment Board :—* It 
shall not be lawful to remove, dig for, search, quarry 
or get away any beach, sand, shingle, builders’ grit, 
gravel or other mineral of any description within such 
part of the area as lies between (here are quoted the 
limits) on the landward side of high water mark of 
ordinary tides as marked on the said map for a distance 
of 200 yards.” 

On another section the limit is 100 yards. At the 
present time the by-laws are under revision at the 
request of the Catchment Board with a view to a wider 
area of beach being sterilised as regards the removal of 
beach material. 

(6) Rother and Jury’s Gut Catchment Board :— 
“No person shall, without the previous consent in 
writing of the Board dig for, search, quarry or get 
away by any means whatsoever, any beach sand, 
shingle, builders’ grit, gravel, boulders, earth, clay, 
chalk or other minerals, (1) from any part of the fore- 
shore below H.W.M.M.T. of the Catchment Area, 
(2) within 300 yards on the landward side of 
H.W.M.M.T. on that part of the Catchment Area 
fronting the sea lying between Rye Harbour and the 
Western boundary of the Catchment Area at Fairlight 
cliffs, Hastings, in the County of Sussex.” 

(c) Essex Rivers Catchment Board :—‘‘ No person 
shall dig for, or remove or cause or knowingly suffer to 
be dug for or removed any stones, gravel, clay, earth, 
timber, or any material whatsoever forming part of 
any bank.” The definition of ‘‘ bank” in these by- 
laws includes beach. 

Warnings by the Board of Trade in regard to the 
removal of beach are sometimes effectual, but the 
machinery of the law necessary to carry actual 
prohibition into effect is complicated and costly and has, 
it is believed, only once actually been exercised. On 
the other hand, if it can be proved that the deliberate 
removal of beach material by one party endangers or 
has damaged the foreshore, beach or property of another 
party, the Courts will grant an injunction against this 
removal based on the precedent established by the case 
known as “ Attorney General v. Tomlin” (Chancery 
Cases No. 14, p. 58). The Attorney General was in 
this case the plaintiff solely by virtue of the fact that 
the property threatened was vested in the War Office. 

The authors are aware of only one general restrictive 
order against the removal of beach material and that 
refers to an area south of a defined east and west line 
at the entrance to Chichester Harbour. This order ie 
dated August 8, 1904. 

An interesting case occurs within tone Harbour 
on the west side of Hayling Island, where there is a 
continuing accretion on the Sina Sands. The carting 
away of sand from this spot is persistent and does not 
appear to interfere in any way with the na i 





h 1s or the outline of the foreshores in the vicinity. 
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THE PRESERVATION OF SEA BEACHES. 
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The serious erosion occurring on the south coast at | 
Christchurch Bay may be due partly to the dredging | 
of shingle from off-lying banks in connection with the 
construction of the Southampton Harbour Extension 
and partly to the break-through of the River Avon 
through Mudeford sand spit. A length of about 
seven miles is affected, this length being principally | 
under the control of the newly-constituted Lymington | 
Borough Council. The Barton Cliffs formation occurs | 
here, which is a loamy top soil resting upon gravel | 
over white sand with the Chama beds underneath. 
Owing to the lack of beach material, these cliffs which 
are fully charged with land drainage water cannot come 
to rest and slip in every conceivable direction, and this 
portion of the coast to-day is in an appalling state. 
The Lymington Borough Council are fully alive to the 
seriousness of the position which may ultimately affect 
the channels of the Solent and early this year they 
sought expert advice. The cost of efficient coast 
defence works, however, proved to be beyond the 
financial capabilities of the Borough. 

Blundelisands is almost exactly 20 miles south of 
Blackpool, and the erosion of the low sand cliffs became 
an insistent problem for the Urban District Council of 
Great Crosby. The eating of the sea into this coastline | 
has been very rapid, and in 1929 there were residents 
who remembered that the Burbo Bank Road was half 
a mile from the sea. When the problem was tackled in 
1926 by this Council, a comprehensive engineering report | 
was submitted from which it appears that the erosion | 
was first taken into consideration in the year 1906, but | 
was not then deemed of great importance. The first 
indication of severe attack was in 1910, and from then | 
onwards the erosion was more persistent and rapid. 
Various reports of the Engineers to the Mersey Con- | 
servators and the Mersey Docks and Harbour Board | 
had to be examined in order to understand exactly to | 
what extent the work of improving the entrance to the 
River Mersey had affected Blundellsands. In 1909, | 
some 17 million cubic yards per annum were being | 
removed by the dredging of the bar at the entrance to 
Queen's Channel. This subsequently dropped to about 
4 million cubic yards per annum; the removal of this 
natura) beach supply was doubtless the principal 
contributory cause of the Blundellsands erosion. 

To get some grasp of this extremely difficult problem, 
it is necessary to consider the shape of the approach 
channel to the Liverpool Docks. Generally speaking, 
this takes the shape of an ordinary printer's question 
sign, the entrance channel being at the end of the hook. 
To prevent the channel creeping northwards in 
Liverpool Bay, a tidal work known as Taylor's Bank 
Revetment has been constructed round the top curve | 
of the hook and Western Training Works have been | 
constructed along the left-hand side of the vertical | 
portion of this question sign. 

In 1926, it was the intention of the Mersey Docks and 
Harbour Board to construct an Eastern training work 
on that side of the channel paralleling the Western 
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training bank, and the Engineer advising the Great | 
Crosby Urban District Council and subsequently the | 
Lancashire County Council was able to get the Board | 
to agree to leave a gap in this Eastern training work 
opposite the line of the original outfall of the River Alt. | 
By virtue of the loss of sand on the bar and the| 
alteration of the currents in the entrance channel of | 
Liverpool Bay, the River Alt was gradually tend | 
southwards over a period of some 15 years, and instead 
of discharging straight to sea, cut its way along the toe | 
of the Blundellsands cliffs completely demolishing, 
during this relatively short period, all the principal 
residences situated on the west side of Burbo Bank 
Road and involving an enormous loss of valuable 
property. Fig. 1, above, shows the part of the coast 
line affected, and Fig. 6, page 338, the destruction of 
the Front in 1927. 

The report to the Lancashire County Council was made 
at the end of 1927 when the situation was becoming 
more exigent than ever, and in this report the physical 
conditions in Liverpool Bay were thoroughly ex- 
amined and the conclusion arrived at that the only 
cure would be the diversion of the River Alt by a 
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channel cut direct to the sea, so that it might revert 
to the original alignment of the old river mouth 
at low water and so preserve the sandy foreshore and 
coastline. The estimated cost was, however, nearly 
200,0001., and this cost, it is believed, was considered to 
be prohibitive. By local enterprise an attempt was 
made to blast through the foreshore by means of high 
explosives but this proved abortive, for as fast as such 
excavations were made they were filled up on 
succeeding tides. 

In May, 1930, the Council made arrangements for the 
tipping of tin slag along the frontage of the Serpentine 
and Burbo Bank Road North—a length of about 
half a mile. Further erosion at this part was checked 
by depositing a bank of slag as a revetment to the sand 
bank which carried the roadways. The tin slag varies, 
but the bulk is a hard material which weighs up to 
218 lb. per cubic foot. Up to the present time, some 
65,000 tons of slag have been tipped and deposited along 
the frontage at Blundellsands. The Council pay 
one shilling per ton towards the cost of transport of this 
material, which is brought to the site by motor-wagons. 

The River Alt continued to move inshore by fretting 
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away these shore deposits, further helped by the action 
of the tides.. The shore opposite the Serpentine was 
jowered to a considerable degree, there being no sand- 
hills to maintain the level of the shore at this point, 
and the River Alt eventually worked close inshore, 
and ran along the foot of the tipped slag. Fig. 7, 
page 338, shows the tipped slag slipping down as the 
Jowest portion was washed away. 

Early in 1935, the Council obtained sanction for the 
building of a training wall, to be constructed from the 
sewer outlet, for the purpose of diverting the River Alt, 
in order that the sewage of the district should be taken 
direct out to the sea. This work was commenced in 
June, 1935, Fig. 8 showing the conditions before it 
was commenced, A small jubilee track was laid along 
the edge of the sandhills from the end of Burbo Bank 
Road North for transporting the slag. Openings were 
left in the training wall to allow the River Alt and tides 
to follow their ordinary course during the construction 
of the wall. 

In order to check the attack on the shore opposite the 
Serpentine a small slag groyne was run out, and in 
March last the River Alt was temporarily diverted at 
that point into the main channel of the River Mersey. 
The removal of the lower outfall channel of the River 
Alt from the part of the shore opposite the Serpentine 
has been definitely beneficial; at this part the old 
channel is gradually filling up. 

The main training wall, shown in Fig. 9, has been 
laid down for a length of 770 yards from the sewer 
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outfall, and extends beyond the crest of the outer sand- 
bank. The wall has to be further strengthened by 
placing large slag lumps on the north side throughout its 
whole length. The new channel of the Alt is to be seen 
in Fig. 2. 

It is interesting to note that a new tidal channel, 
through which the River Alt will be diverted, is forming 
across the sand bank to the north side of the training 
wall at a distance of 70 yards to 100 yards away from the 
wall, and the tidal scour along this channel is being 
assisted by removing the more resistant ground along 
its length. It is expected that the diversion of the 
River Alt will soon be an accomplished fact. 

Swanage Bay is charmingly situated and the sands 
are a great playground for children in the summer 
and also most suitable for bathing. Any idea of groyning 
this untouched beach was naturally looked upon 
unfavourably by the authorities. By the year 1926, 
however, erosion had become serious. There is a range 
here of only 6 ft. 3 in. at spring tides, and, therefore, 
with the rapid lowering of the beach a condition had 
arisen when the sea receded only a very short distance 
from the sea wall at low tide and the maximum width 
of foreshore exposed was only 160 ft. Acting under 
expert advice the Urban District Council put down two 
experimental groynes in timber at the south end of the 
bay over the full width of the foreshore, but even then 
it must be appreciated that these were relatively short 
groynes. There was some difficulty in securing good 
foundations in the shale rock lying beneath the sand, 
but eventually the two groynes were completed as sound 
structures. The first groyne was a straight one, angled 
slightly to windward (i.e., looking shorewards to the 
left of a normal to the sea wall), and the second started 
at an acute angle windwards for the first 40 ft. and then 
changed direction to form a slightly leeward angle, 
while a short spur parallel to the sea wall was built 
at the point where the direction of the groyne changed. 
Both these groynes were highly successful and a sand 
beach rapidly accumulated. If anything, the straight 
groyne functioned the best. The rest of the bay 
continued to suffer from erosion and eventually part 
of the sea wall came forward and had to be rebuilt. 
The Council, therefore, wisely continued groyning the 
whole length of the foreshore controlled by them and 
have restored Swanage to its original position of being 
the possessor of a sandy seaside beach. 

Lowestoft is situated on a salient in the general 
coastline and is therefore more liable to attack than if 
placed in an embayment. Following the complete 
destruction of the Marrum Hills at the beginning of 
this century efforts were made in 1901 to gain control 
of, and put an end to, the extensive denudation which 
was in progress. A sea wall of light section, having a 
nearly vertical face, was constructed and some 20 heavy 
timber groynes were put in at a cost amounting to 
30,000/. The type of wall adopted at this time is 
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illustrated in Fig. 3, the various diagrams showing the 
sequence of failures of two types.* The groynes were 
too high with the result that the weathermost groyne 
accumulated large quantities of material, resulting in 
starvation to leeward ; and the high seas beating on this 
part of the coast caused considerable scour which 
lowered the sea floor level and deflected the tide and 
littoral drift seaward. 

The most vital salient, Ness Point, had been seriously 
denuded in 1910, and a sea wall and six groynes were 
constructed here which have since proved to be 
entirely effective, the mistake of constructing high 
groynes having in this case been avoided. 

During the war and up till about 1922, the older works 
gave constant trouble and necessitated considerable 
expense in maintenance and renewal. One of the main 
troubles experienced here was due to the degradation of 
the protecting sand banks out at sea with the consequent 
increase in the weight of the wave onslaught over that 
which had formerly been experienced. No type of 
groyne which had hitherto been tried had proved 
effective against the action of onshore winds and the 
works were consequently designed to accrete as much 
material as possible during the period of offshore 
winds so as to provide for the inevitable loss due to 
the onshore wave action. 

The old vertical wall, built about 1901, was un- 
doubtedly bad and many expedients were tried in order 
to save it from destruction. The beach, however, was 
known to have dropped 14 ft. in asingle tide, and it was 
necessary, therefore, to design the new works on an 
entirely different basis. The new wall, shown in Fig. 4,¢ 
was provided with a wave deflecting vertical curve and 
a long reinforced concrete spending apron, the latter 
protected at the sea edge by steel sheet piling; 
diaphragm walls were inserted in the sides to localise 
any damage in case of failure. Groyning was also 
constructed in a direction calculated to induce the 
depositing currents to be deflected shorewards. The 
sea ends were kept as low as possible and the exposed 
vertical area of the groynes was reduced to a minimum 
so as to produce a regular feed of material over the tops 
of the groynes. In the first instance, timber groynes 
were used, but later a triangular reinforced concrete 
type, shown in Fig. 5, was introduced by Mr. S. W. 
Mobbs, the Borough Surveyor. These consist of 
precast units sufficiently light for them to be easily 
transported without special plant and are held together 
by a couple of chains threaded through holes cored in 
the units. The angle along the ridge or exposed top 
edge of these groynes is about 75 deg. Up till the present, 
these works have proved to be quite satisfactory, and 
while little or nothing has been spent on the upkeep, a 
certain amount of embarrassment has been caused by 
large quantities of material thrown on to the deck 
behind the sea wall coping. 


(T'o be continued.) 





THE PRACTICE OF WOOD BENDING. 


WHEN a straight piece of wood has been bent, the 
outer fibres become stretched and the inner fibres 
compressed. Very few woods can be stretched more 
than 2 per cent. of their initial length without rupture, 
but, after suitable steam treatment, .a compression 
as much as 30 per cent. can be obtained. In ordinary 
work, in order to ensure that the extent of the elongation 
shall be kept within safe limits, a steel strap with end- 
fittings or end-stops is generally used on the outer 
face, Under these conditions, the end pressures may 
be great enough to cause the work to buckle at places 
where it is not constrained by the bending form, but 
by permitting the outer fibres to elongate to the limit 
of safety the compression of the inner fibres may be 
reduced and buckling avoided, Clearly it becomes 
necessary to control this elongation during the operation 
so that it shall be proportional to the rate of bending ; 
otherwise the fibres may be ruptured by being strained 
excessively at one part of the bend, although the total 
stretch may not exceed the safe limit of 2 per cent. 
In the course of some recent investigations carried out 
at the Forest Research Laboratory, Princes Risborough, 
a bending machine has been developed in which these 
controls are exerted throughout the process of manipu- 
lation. The machine is described in a recent pamphlet 
issued by the Department of Scientific and Industrial 
Research.§ The control in question has been achieved by 
securing one of the end-stops rigidly to the steel strap 
and permitting the other one to move continuously 
relatively to the strap. 

The machine was specially devised to control the 





* S. W. Mobbs, “* Sea Defence ; Erosion and Protection 
on a Sandy Coast,” Public Works, Rocds and Transport 
Congress, 1927. 

+ 8S. W. Mobbs, “ Design of Coast Protection Works,” 
Inst. of Municipal and County Engineers, 1935. 

Loc. cit. 

§ Forest Products Research Record, No. 10. The 
Practice of Bending Wood. H.M. Stationery Office. [Price 
6d. net.]} 
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work at every moment throughout the whole operation. 
It consists essentially of a revolving horizontal table, 
to which the bending form and the fixed end-stop are 
clamped, and a guide-arm so mounted that it constrains 
the adjustable end-stop to move tangentially to the 
form. When making a bend, the form is revolved and 
the adjustable end-stop is allowed to travel along the 
guide-arm with the steel strap, at the same rate or at 
any slower rate desired, thus controlling the amount 
of extension of the outer fibres. This relative movement 
is produced by a worm that can be operated either by 
hand or automatically, continuously throughout the 
process. The work is kept tightly pressed against 
the form by a spring-loaded radial pressure-arm, but 
the replacement of this by a hydraulically-operated 
cylinder is contemplated in order that definite pressures 
may be maintained irrespective of the contour of the 
form. With some further modifications it is expected 
that the machine will be suitable for commercial use, 
so that a number of bends could be made rapidly and 
simultaneously, end-pressures could be controlled to 
reduce breakages and losses, and beads of 360 deg. or 
more, eccentric bends and bends in two planes, could 
be produced on the one machine. 

In order to compare the bending qualities of various 
timbers, the Laboratory has adopted as a standard 
definition the minimum radius around which a piece of 
wood lin. thick can be bent without failure. This 
minimum radius could be found by repeated tests with 
diminishing radii until the critical value was reached, 
but the easier and more direct method is to measure 
the limiting tensile and compressive strains and to 
calculate the minimum radius, and this system is 
usually adopted. The test pieces are uniform in size 
and are exposed for 30 minutes to saturated steam at 
atmospheric pressure. 

Though wood after steaming is rendered suitable for 
bending, very considerable changes occur in its struc- 
ture. If strips about } in. square are cut from the inner 
face of bends and these are examined under the 
microscope, numerous slip planes will be evident, and 
considerable permanent deformation of the cell walls 
due to incipient buckling. In connection with the 
influence of the time and pressure of steaming, it has 
been found that from 30 to 45 minutes per inch of 
thickness is usually ample for both green and air-dried 
material, and that varying the pressure of the steam 
up to about 20 lb. per square inch makes very little 
difference. Much longer steaming times and higher 
pressures appear to be unfavourable. 

The method of preparation of the wood before 
bending is of some importance ; it has been found that 
failure is less likely if it is cut and bent so that the 
annual rings are approximately parallel with the face of 
the bending form. Further, the pieces should be planed 
on all faces, because saw marks may lead to buckling 
on the inner face or rippling on the top and bottom 
faces. In general, air-dried timber with a moisture 
content of about 20 per cent. is more suitable for bending 
than green. The common tendency of materia] of 
small cross-section to distort under bending may be 
overcome to some extent by providing the form with 
top and bottom flanges and by bending two pieces 
together, one on the top of the other. When knots, 
oblique grain or other defects are present, they should 
be arranged to come close to the neutral line, where 
the fibres are neither stretched nor compressed ; this 
will be found to be near the outer face. To avoid 
subsequent distortion after the bend has been completed, 
the work should be allowed to dry and set while the 
straps are still in position. 








Tue LnstiTuTION OF ENGINEERS AND SHIPBUILDERS IN 
Scortanp.—The Council of the Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow, C.2, has recently issued a little pocket book 
dealing with the Institution and its work. It contains 
particulars of its history, aims and objects and activities, 
while data reguarding membership qualifications, 
dates of meetings, awards for papers, and library and 
reading-room facilities at the Institution’s premises, 
are included. It is pointed out that although the home 
of the Institution is in Scotland, its membership is 
world-wide, and any person of any nationality, provided 
he has the necessary training and qualifications, is 
eligible. 


STANDARD INSTRUMENT TRANSFORMERS.—The British 
Standards Institution has recently issued a revised 
edition of B.S.S. 81 on instrument transformers. This 
was first published in 1919 and last revised in 1927. 
The applied high-voltage test is now based on system 
conditions and one induced voltage test has been included 
as an addition or as an alternative. The requirements 
as to accuracy have been made more severe, and in 
fixing the maximum permissible limits of temperature 
an ambient temperature having a peak value of 40 deg, C. 
and a twenty-four-hour average of 35 mg C. has been 
assumed. A new requirement with regard to temporary 
overloads has been introduced. Copies of the specifica- 
tion (No. 81-1936) can be obtained from the Publications 
Department, British Standards Institution, 28, Victoria- 
street, London, 8.W.1, at a price of 2s, 2d., post free. 
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LABOUR NOTES. 


Tue Monthly Trade Report of the United Pattern- 
makers’ Association states that in August there was a 
reduction of 66 in the number of unemployed members. 
The total is now reduced to 175. There were 236 
members on sick benefit, and 676 on superannuation 
benefit. The total membership is now 10,455. 


At the end of August, 10,645 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
“ signing the books,” compared with 10,758 at the end 
of July. During the month, the number of members 
on superannuation benefit decreased from 1,748 to 
1,729 and the number on sick benefit increased from 
818 to 824. The expenses for August amounted to 
2,7211. 168. 4d. ; in July, which had to bear five weeks’ 
outlay, they were 3,3171. lls. 6d. There was a net 
increase in the membership of 151. 


A claim for a wage increase of 8s. per week for all 
mechanics employed in the Royal Dockyards was 
submitted to the Industrial Court in London last week. 
Mr. Kaylor, a member of the executive council of the 
Amalgamated Engineering Union and vice-chairman 
of the Admiralty, Industrial and Shipbuilding Trades 
Joint Councils, stated the case for the trade unions, 
and Mr. McLeod, the secretary of the Labour Branch 
at the Admiralty, that for the Department. The main 
point made on behalf of the unions was that since 1914, 
the Admiralty had been less generous in its treatment 
of its employees than other Government Departments. 
The unions, it was stated, did not share the Admiralty’s 
opinion that there was no need to do more than follow 
the practice of the engineering and shipbuilding em- 
ployers. i a 

The Ministry of Labour Gazette states that among 
workpeople between the ages of 16 and 64 insured 
against unemployment (excluding agricultural workers), 
the percentage unemployed, including those temporarily 
stopped, in Great Britain and Northern Ireland was 
12-3 at August 24, as compared with 12-7 at July 20, 
and 14:9 at August 26, 1935. For males alone the 
percentage at August 24 was 13-8, and for females 8-4. 
At July 20, the corresponding percentages were 14-3 
and 8-3, and at August 26, 1935, they were 16-9 and 9-6. 


At August 24 there were 1,297,596 persons on the 
registers of employment exchanges in Great Britain 
who were out of a situation. This was 11,791 more 
than at July 20, but 235,663 less than at August 26, 
1935. The increase, as compared with a month ago, 
in the numbers wholly unemployed was mainly due to 
the registration for employment of juveniles who had 
reached school-leaving age at the end of the summer 
term. The total included 1,025,298 men, 53,714 boys, 
168,662 women, and 49,922 girls. It was made up of 
413,530 insured persons with claims for insurance 
benefit, 597,574 applicants for unemployment allow- 
ances, 160,604 other insured persons (including insured 
juveniles under 16 years of age and insured agricultural 
workers) not in receipt of benefit or unemployment 
allowances, and 125,888 uninsured persons. 


There were registered as unemployed in Great Britain, 
160,130 men, 4,486 boys, 75,890 women, and 4,368 
girls who were on short time or otherwise suspended 
from work on the understanding that they were shortly 
to return to their former employment. The total of 
244,874 was 51,133 less than at July 20, and 89,545 
less than at August 26, 1935. It included 221,253 
persons with claims for insurance benefit, 9,621 appli- 
cants for unemployment allowances, and 14,000 persons 
not in receipt of benefit or unemployment allowances. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers in 
Great Britain, 69,578 men, 125 boys, 1,755 women, 
and 12 girls; these are largely employed in dock and 
harbour service. The total of 71,470 was 1,210 more 
than at July 20, but 8,816 less than at August 26, 1935. 
It included 53,663 persons with claims for insurance 
benefit, 17,237 applicas.ts for unemployment allow- 
ances, and 570 persons not in receipt of benefit or 
unemployment allowances. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in rates 
of wages reported to have come into operation in 
August are estimated to have resulted in an increase 
of about 28,8001. in the weekly full-time wages of 
549,000 workpeople. No important reductions in 
rates of wages were reported during August. The 
principal increases affected railway employees ; workers 
employed in the iron and steel industry in various 
districts ; workpeople employed in tinplate manufac- 
ture; electrical-cable makers ; coal miners in Leicester- 
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shire, Warwickshire, and in the Radstock district of 
Somerset ; coopers; brush and broom workers; and 
male workers in the tanning and currying industry. 
The changes so far reported in the eight completed 
months of 1936 have resulted in a net increase of 
about 362,0001. per week in the full-time rates of wages 
of over 3,250,000 workpeople, and in a net decrease of 
about 2001. in those of 4,250 workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
August, was 59. In addition, 15 disputes which began 
before August were still in progress at the beginning 
of the month. The number of workpeople involved in 
the above disputes, including workpeople thrown out 
of work at the establishments a the disputes 
occurred, was about 18,000, and the aggregate duration 
in August of the disputes was about 76,000 working 
days. en 

In the course of his report for 1935, the Chief 
Inspector of Factories and Workshops says that the 
improvement in trade has resulted in a tendency to 
increase the working hours of women and young 
persons in many industries. Many cases of hours 
of work up to 55 or 574 a week have been reported from 
all parts of the country. On the other hand, some 
firms have found that long hours, with overtime, 
have resulted in loss of production through the fatigue 
of the workers, and have reverted to shorter hours. 
In another case a firm has introduced three eight-hour 
shifts instead of two eleven-hour shifts, with an increase 
of 60 in the number of men employed. Long hours 
are often worked in the Midlands, during periods of 
seasonal pressure. The report observes that these 
long hours in the Midlands are generally worked 
by the least owes fit portion of the industrial 
population. The best workers tend to go to the best 
em — and the weakest to drift to the factories 
wi ongest hours and the least good conditions, 
There is a great demand for labour ; some of the night 
shifts consist entirely of youths from 18 to 20 years of 
age. Sometimes in the same works men in an organised 
trade are found to be working 48 hours weekly, while 
women and girls over 16 on another class of work are 
working up to the legal limits. In one case they 
were found to have been employed for more than 
three months on power presses making domestic 
hardware for 60 hours weekly. 


The report also refers to a number of very serious 





cases of illegal employment, i.e., employment in excess 
|not only of the customary limit (generally 47 or 48 
| hours), but of the maximum permitted under the Fac- 
|tory Act; these cases have occurred in a variety of 
| industries. In particular, much illegal employment 
| of young persons and of women was found in bake- 
houses, particularly before Christmas and _ before 
public holidays. ete) 

It is stated that 272 Orders (compared with 269 in 
1934) were made under the Act making permanent 
provision for the two-shift system. They covered a 
wide range of industries, including many in the textile 
group. Several cases are again mentioned where 
the provision requiring a jomt application from the 
occupier and the workers concerned has been of great 
help in securing suitable conditions, or has resulted 
in the cancellation of the application. Few irregu- 
larities as regards employment have been found. 
Generally, the welfare conditions attached to the 
Orders have been well observed, and they have been 
extremely valuable in obtaining improved conditions 
such as messrooms and washing accommodation, often 
to the benefit of the whole of the workers employed. 
The report adds that there is no indication of any 
extension of this system as a permanent method of 
working, though it is invaluable to meet seasonal or 
other special pressure of orders or an emergency 
following a fire or a breakdown of plant. 


A further meeting of representatives of the South 
Wales Miners’ Federation and representatives of the 
Bedwas Colliery took place at the Mines Department 
on Saturday last, under the neutral chairmanship of 
Mr. John Forster. The representatives of the owners 
agreed to accept the principle of a secret ballot of 
the Bedwas workmen, subject to the Federation giving 
certain guarantees and assurances asked for by Mr. 
Stuart Martin in the statement made by him on the 
owners’ behalf. The guarantees and assurances referred 
to are to form the subject of discussion between Mr. 
Arthur Horner, president of the South Wales Miners’ 
Federation, and Mr. Stuart Martin, on behalf of the 
owners. A further meeting under the neutral chair- 
man will be held on October 2. 


At meetings last week in London, of the Sailors’ and 
Firemen’s and the Catering Department Panels of the 
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National Maritime Board, agreements were arrived at 
regulating the hours of duty at sea of men engaged in 
the engine room, stokehold and catering departments 
of foreign-going merchant vessels. The arrangement 
affecting engine room and stokehold ratings provides 
for an eight-hour day at sea. A 45-hour week js 
already in force when vessels are in port. In cargo 
vessels catering ratings are to have a 10-hour day at 
sea. In its provision for passenger vessels, the agree. 
ment takes the form of specifying the amount of time 
to be allowed off duty. While at sea, all catering 
ratings, except higher ratings receiving a cash wage 
of more than 11/. 7s. 6d. a month, are to have periods 
off duty of at least 12 hours a day, including one period 
of at least seven consecutive hours. Two extra hours’ 
rest are provided for boys. 


The existing arrangements for an eight-hour day in 
passenger vessels and a nine-hour day in cargo vessels 
are to continue when vessels are in port. Overtime in 
the catering department, whether worked at sea or in 
port, is to be paid for in cash, the present provision for 
time off in lieu being withdrawn. These agreements, 
and also that arrived at three months ago reducing the 
hours of deck hands to 64 per week, will take effect 
as from October 1. The British delegation will, there- 
fore, attend next month’s Maritime Conference at 
Geneva with a complete programme for the regulation 
of the hours of duty of all ratings in foreign-going 
vessels. en 

Talk of a resumption of migration to Canada is 
discounted by the unemployment that still exists in 
the Dominion in spite of the general recovery there and 
in the United States. According to the Royal Bank 
of Canada, unemployment, in fact, continues to be a 
major problem in both countries. There are, it is 
reckoned, between ten and a half and twelve million 
unemployed in the United States and between 600,000 
and 750,000 in the Dominion, the lower figure in both 
cases being nearer the mark. Both estimates were 
taken in July, when the seasonal factor is favourable 
to a high level of employment. “ In neither country,” 
the Royal Bank of Canada says, in its September 
Letter, “‘ has unemployment been reduced to a reason- 
able magnitude, but at no time during the depression, 
or since, has it been so large proportionately in Canada 
as in the United States. Canada has travelled half of 
the road to recovery ; the United States one-quarter 
only.” 

Canada’s position, it is added, is more favourable 
than that of the United States in almost every one of 
the major categories of employment, viz., mining, 
transportation and manufacturing. The most pro- 
nounced recovery in the United States has been in 
agriculture, street railways, telegraphs and _trans- 
portation, although in the last-named the index figure 
of 60-9 is surpassed by Canada’s 72-3. 


In the course of a review of the progress of the Inter- 
national Association of Machinists, whose convention 
was held at Milwaukee this month, the editor of the 
organisation’s Monthly Journal says: “It is an estab- 
lished fact that union men and women suffered least 
in the orgy of wage-cutting which started immediately 
after President Hoover’s much talked of industrial con- 
ference of 1929. When the tide began to turn, more- 
over, shortly after President Roosevelt was inaugurated 
in 1933, organised workers were the first to secure 
restoration of wage cuts. . . . Our own organisation, 
the International Association of Machinists, which 
weathered the storm remarkably well, was at all times 
ready to take advantage of opportunities to better the 
economic conditions of its members as business im- 
proved.” 


The building trades unions in the United States have 
agreed to the setting up of machinery for the settle- 
ment of what are called in this country demarcation 
disputes. Under the plan there is to be no stoppage 
of work during negotiations, and in the event of parties 
failing to agree, disputes are to be referred to a referee. 
The unions agree to abide by the referee’s decisions. 

The Australian Employees’ Association has sub- 
mitted to the Tramways Board a list of claims which 
includes a 40-hour week and overtime pay at the rate 
of time and a half for the. first two hours and double 
time thereafter. The 40-hour week is now general in 
the Broken Hill district. Resolutions demanding the 
institution of a 40-hour week, increased pay and 
improved working conditions were adopted at a mass 
meeting in June of the Australian Railways Union, the 
Victorian Branch of the Australian Federated Union of 
Locomotive Enginemen and the Australian Trams 
Union. Australian trade union opinion dissents from 
the view that the Arbitration Court must determine 
whether the Geneva hours decision should, or should 
not, be applied. 
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{THE DEFENCE PROGRAMME— 
CONDITIONS OF CONTRACT. 


In our issue of May 15 (page 536) we drew attention 
to an article entitled “The Defence Programme— 
Industry and Prices,” by Mr. D. A. Bremner, O.B.E., 
director of the British Engineers’ Association, and 
published in the March-April issue of that Association’s 
Bulletin. We now give, in somewhat abridged form, 
, sequel, also prepared by Mr. Bremner, which is being 
published in the Association’s forthcoming Bulletin. 
[his article contains matter which will prove of service 
to many of our readers connected with firms dealing, 
py reason Of the Defence Programme, with conditions 
utside their common run :— 

Under the Defence Programme large numbers of 
ontracts for war material will be placed with engin- 
eering firms possessing little or no experience of such 
ontracts or of manufacturing the particular kinds of 
articles which they will now be required to produce on 
a considerable scale. In many such cases, new machi- 
nery and even new buildings will be necessary for the 
execution of the contract, and this introduces unusual 
wmplications into the conditions of contract. 

Because it would serve no practical purpose to do 
so, it is not proposed to review clause by clause the 
General Conditions of Contract used by the Admiralty, 
the War Office, and the Air Ministry. Their respective 
printed conditions of contract for normal use are firmly 
established and are unlikely to be altered. To the 
extent that they are applicable to any particular 
contract, they are not open to argument and the 
tenderer must accept them if he wants the order. A 
large proportion of Defence Programme contracts, 
however, will be the subject of special conditions of 
contract suited to the particular circumstances of the 
case. In the main, these special conditions are. needed 
because of some departure from the normal purchasing 
procedure, as, for example, the financing by the 
Government of new machinery and plant required by 
the contractor for the execution of his contract. 

It is to certain questions arising on Special Conditions 
of Contract that we will now direct our attention. 

Break Clause.—Apart from other considerations it is 
necessary, for political reasons, that the Government, 
in entering into contracts for war material, should 
provide against the possibility of their commitments 
exceeding the national needs in certain eventualities 
which cannot be predicted. It is customary to make 
this provision by means of a “ break clause,” and it is 
of vital importance to the contractor that he should 
give his careful consideration to the wording and 
wplications of such a clause, when preparing his tender 
ind negotiating a contract, with the object of providing 
wainst the risk of the economic basis of his contract 
eing upset by premature stoppage of production or 
by changes in the volume of work and the period of its 
production. The saving to the Government effected 
by the operation of a break clause should not be at 
the expense of the contractor, and he will be well 
advised to see that he is protected in this respect. 
This protection, however, must necessarily be limited 
to compensation for expenditure actually incurred, 
including irrevocable liabilities properly undertaken 
in respect of a contract but which have not yet matured 
for payment. There can, of course, be no compen- 
sation for the loss of an expected profit on the cancelled 
part of a contract. 

In some cases, the risk to the contractor has been 
removed or minimised by dividing the contract into 
two or more consecutive periods of time, each corre- 
sponding to a specified output, and providing that the 
contracts department concerned, not less than three 
months before the expiration of a period, shall give 
notice thereof if it be the intention not to require the 
output contingently contracted for in respect of the 
next ensuing period. This, of course, means that 
there would be no break during a period of planned 
production on account of which the contractor had 
entered into financial commitments. This is a valuable 
precedent to be borne in mind. 

Capital Expenditure Risks—The Great War left in 
its train some disastrous losses of capital expended on 
1dditional buildings, machinery and plant, to meet 
the abnormal war demands to which peace-time 
requirements were never likely to approximate. 

The impossibility of employing them profitably after 
the war converted a large proportion of these temporary 
issets into heavy liabilities. With this lesson in their 
minds, engineering firms are naturally very fearful of 
increasing their capital commitments for the purpose 
of expanding their productive capacity to meet the 
Defence Programme requirements. If the Government 
had not decided to relieve the contractor of this risk, 
where necessary, it is doubtful whether it would have 
been possible to carry out the Defence Programme 
Within the prescribed time. 

The Government have boldly met this difficulty by 
undertaking to finance approved additions to the con- 
tractor’s machinery and plant, on the condition that 





they are to be and to remain Government property. 
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Another condition is that the contractor shall maintain 


this Government property in serviceable condition and 
hold it at the disposal of the Government for six years 
from the date of his first contract. The maintenance 
expenses to be borne by the Government. It is 
recognised that it would be an extravagance to allow 
potentially productive machinery, &c., to remain idle, 
if at any time it should be possible for the contractor to 
use the whole or any part of it for the execution of 
commercial contracts. Furthermore, the reasonable 
use of such machinery and plant would be the best 
way of maintaining it in good serviceable condition. 

For these reasons it has been provided in Special 
Conditions of Contract that the Government, as and 
when occasion arises, may give permission for the 
whole or part of the productive equipment, which is 
the property of the Government, to be used by the 
contractor in consideration of his paying an agreed 
rental. 

The Location of Government-financed New Machinery 
and Plant.—As stated above, machinery and plant 
financed by the Government will remain the property 
of the Government, and it is only with the consent of 
the contracts department concerned that it may be 
used by the contractor for any purpose other than 
the execution of a Government coniract. It will, 
therefore, be advantageous to so place and segregate 
such new equipment that the suspension or curtail- 
ment of its operation may cause the least possible 
disturbance of the economical administration and 
operation of the contractor’s works. Such segregation 
will not always be practicable. In some cases unavoid- 
able intermixture and possibly even partial inter- 
dependence of machinery and plant owned by the 
contractor and by the Government respectively may 
present serious difficulties, in ways which will be 
obvious to any works manager. By careful thought 
and planning, every effort should be made to minimise 
the number of such cases and the difficulties associated 
with them where intermixture is unavoidable. 

Risk of Loss of or Damage to Government Property.— 
Clause 4 of the General Conditions of Contract of the 
War Office reads as follows :— 

“ Risk of loss of or damage to Government Property. 
The Contractor guarantees the due return of all Govern- 
ment property issued to him, and will be responsible to 
the full value thereof to be assessed by the Secretary of 
State for all loss thereof or damage thereto from 
whatever cause happening while in the possession or 
control of the Contractor, his servants, workmen or 
agents,” 

It is clear that the contractor might find himself in 
difficulties if he accepted this condition, as worded, in 
respect of Government-owned machinery and plant 
used by him for the execution of a Government con- 
tract, because it would have been subjected to wear 
and tear for which no allowance is provided. This 
difficulty has been recognised by the Contracts Depart- 
ment of the War Office, and it has been met in Special 
Conditions applicable to this class of contract by 
amending the wording in such a way as to require the 
contractor to return Government property “in 
serviceable condition.” 

Attention should be given to this point when entering 
into contracts, and it should be borne in mind that the 
contractor’s risk of loss of or damage to Government 
property is insurable. 

Price Variation Clause.—In principle, the need for 
a price variation clause in certain circumstances is 
recognised, but in contracts now being made for com- 
pletion within this financial year, i.e., before March 31, 
1937, engineering wages and steel prices are regarded 
as having been fixed for that period. In these respects 
it is therefore unnecessary to provide for price varia- 
tions. In the case of some costs items, e.g., non-ferrous 
metals, where the prices are subject to considerable 
unpredictable variations, a suitable price variation 
clause is usually included in the contract. 

A price variation clause should be equitable. It is 
not intended to profit either party at the expense of 
the other party. As the wording of some price varia- 
tion clauses is open to misconstruction, we have 
drafted the following clause which is thought to be 
devoid of ambiguity :— 

“This tender is based on the rates of wages and the 
prices of materials now ruling and in the event of its 
being accepted and a contract being placed any increases 
or decreases in the said rate or prices to the extent 
that they increase or decrease the costs actually in- 
curred by the contractor in the execution of the contract 
shall be fully compensated by countervailing increases 
or decreases in the contract price or any part thereof 
in respect of which a separate price has been quoted 
in the tender.” 

Contractors, however, are not all of one mind on the 
subject of price variation clauses. In fact there are 
strong differences of opinion not only in regard to the 
wording of a clause but also concerning the desirability 
of making any provision for price variations. In these 
circumstances it would be improper for us to express 
any opinion of our own on the question of policy, the 
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decision of which must be left to the free discretion of 
the tenderer or contractor, subject only to the wishes 
of the purchaser. 

The wording we have suggested is merely submitted 
for the consideration and guidance of contractors who 
may find it necessary either to propose or to accept a 
price variation clause. 

Contract Price.—When the nature of the contract 
permits, the normal system of inviting competitive 
tenders is adopted, and the price is fixed before the 
contract is placed. But the typical case with which 
the average engineering contractor will be concerned, 
under the Defence Programme, is one in which he 
contracts to make and supply articles for war purposes 
lying outside the scope of his ordinary manufacture, 
and for which he is incompetent to fix a price with 
reasonable accuracy. 

The practice in these cases varies ; in the case of the 
War Office it is for the tenderer to prepare estimates 
of cost to the best of his ability and then, in consultation 
with the Contracts Department, to agree upon a fixed 
maximum price, including an agreed allowance for 
profit. But it is a condition insisted upon by the 
Government that the contractor’s costs and _ profit 
shall be subject to examination, and if it be found that 
the maximum price would in fact yield more than the 
approved profit a redressment is made. In no cir- 
cumstances will the Government pay more than the 
maximum price fixed in the contract, and any loss due 
to the estimated costs having been exceeded must be 
borne by the contractor. 

On the other hand, it is recognised that unless there 
be some inducement to the contractor to exercise his 
skill and energy to reduce his costs, a very moderate 
standard of performance might become the rule and the 
Government would be deprived of the benefit of possible 
economies. 

For these reasons, in appropriate cases, any savings 
effected are shared between the Government and the 
contractor in. proportions agreed upon when the con- 
tract is made. 

Charges (Oncosts on Production, Distribution and 
General).—The attention of the reader is directed to 
the article entitled ‘‘The Defence Programme 
Industry and Prices,” which appeared in the March- 
April issue of the B.H.A. Bulletin (vol. xvii, No. 2, 
page 24). With regard to ‘‘ Charges,” some points of 
importance to the contractor are put forward on 
pages 27 and 28. When negotiating contracts other- 
wise than by way of ordinary competitive tendering 
where the contract will be let at a definite tendered 
price, it will usually be necessary to submit detailed 
estimates of costs and to discuss them with one of the 
principal officials of the contracts department con- 
cerned. It is important that, at this stage, the question 
of the various proposed charges and their validity 
should be fully and frankly discussed, and a clear 
understanding arrived at as to the permissible charges, 
otherwise serious difficulties are likely to arise at the 
later stage when cost accounts and the amount actually 
to be paid by the Government have to be agreed. We 
believe there is no reason to anticipate arbitrary and 
unfair treatment of “‘ charges ” items, provided that the 
tenderer or contractor presents an honest case and is 
competent to explain how his figures have been 
arrived at. 

Profits —What are profits and how are they to be 
computed ? This question presents difficulties not 
always apparent at first sight. It is desired to avoid 
the financial exploitation of the nation’s defence needs 
by those who are called upon to supply the things to 
satisfy them. In other words, the public expects the 
Government to buy their war material at economical 
prices, and to that end to resist and defeat any 
attempts at “ profiteering.” 

Only in a minority of cases (chiefly aircraft and 
engines for same) will Defence Programme contracts 
account for the entire output of a contractor, during 
any period. Consequently, the profits, as given in the 
profit and loss account and carried into the balance 
sheet, will not be the profits to be examined and 
approved in connection with any particular D.P. 
contract. The whole of the activities of the con- 
tracting firm might show a loss, whilst a D.P. contract 
executed during the financial year might have yielded 
a profit. Alternatively, the balance sheet might show 
a handsome profit, in spite of the fact that D.P. con- 
tracts carried out had resulted in a heavy loss. 

The only profits with which the Government con- 
tracts departments will properly be concerned will be 
the profits on each particular D.P. contract, as ascer- 
tained from the contractor’s accounts relating to that 
contract. The easiest case will be where it has been 
possible to segregate and operate as a separate entity 
machinery and plant financed and owned by the 
Government, and which alone are used in the execution 
of a particular D.P. contract. The most difficult case 
will be where a D.P. contract has been carried out with 
machinery and plant owned partly by the contractor 
and partly by the Government, and intermixed in the 
same building. In such cases, the calculation, allocation 
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and agreement of the appropriate “charges” will 


present difficulties and will require careful and com- | 


petent consideration. 

Some General Observations.—Government contractors 
for war materials, in this country, are exceptionally 
fortunate in having to deal with technical and pur- 
chasing departments endowed with the highest 
standards of competence and probity. 

Engineering firms who are not accustomed to doing 
business with the war departments will find almost 
invariably that they can rely on receiving fair and 
reasonable treatment, and valuable assistance in over- 
coming the initial difficulties of entering into a new and 
strange field of activity. 

It must be recognised that the business methods of 
Government departments are necessarily more rigid 
and precise than those of the average commercial 
purchaser, also that the expenditure of public money 
calls for special safeguards involving an elaborate 
system of record keeping and accounting in which the 
contractor has to play his part at some expense. 

All this, however, is more than compensated for by 
the considerable value of the orders and the certainty 
of payment for work properly executed in accordance 
with the contract, 

The Association will be glad to give members any 
further advice or assistance in its power. 








ELECTRICAL PERFORMANCE OF POWER AND LIGHTING 
TRANSFORMERS.—After several years work, the British 
Standards Institution has issued a revised edition of 
British Standard Specification No. 171 on the electrical 
verformance of transformers for “ete and lighting. 

his publication is almost as much a textbook as a 
specification and the rew edition embodies many addi- 
tional useful features. Particular attention has been 
paid to the fact that the specification will be used exten 
sively throughout the Empire and an attempt has 
therefore been made as far as possible without penalising 
the home user to meet overseas requirements. The 
previous maximum temperature above which apparatus 
@ not designed to operate is maintained at 40 deg. C., 
but is now associated with an average operating tempera- 
ture of 35 deg. C. for normal temperate climates. For 
the first time diurnal variations in ambient temperature 
have been recognised in the basis of rating electrical 
apparatus. The temperature rises now permitted take 
account of the improved methods of cooling available. 
Other matters dealt with include overloads, terminal 
markings and vector diagrams, and high voltage tests. 
Copies of the specification may be obtained from the 
Publications Department of the Institution, 28, Victoria- 
price of 38. 9%d., post 


street, London, 8.W.1, at a 


free. 


THE DENNY-BROWN SHIP 
STABILISER. 


Tue stabilising of the ship in a seaway, a matter of 
importance in passenger vessels, has for long occupied 
the attention of naval architects, as we pointed out in 


an article on the subject on page 157 ante. In this 
article the three methods of solving the problem most 
generally known were briefly alluded to, a fourth 
method, viz., that of checking rolling by underwater 
fins projecting from the hull of the vessel, having, 
until recently, not received much attention on the 
practical side, though a few Japanese ships have been 
so fitted. An interesting installation of this type has 
now, however, been made on the T.S.S. Isle of Sark, 
one of the fleet of the Southern Railway Company on 
the Southampton-Channel Islands service. The appa- 
ratus used, known as the Denny-Brown ship stabiliser, 
has been jointly developed by Messrs. Wm. Denny and 
Brothers, Limited, Dumbarton, and Messrs. Brown 
Brothers and Company, Limited, Edinburgh. It 
consists primarily of a pair of fins or planes, one on 
each side of the vessel, situated well below the water- 
line and about one-third of its length from the bows. 
The fins project from the hull in their operating posi- 
tion, but when not required are withdrawn into recesses. 
The fins are carried on axes deviating somewhat 
from the horizontal, round which they can be tilted 
by hydro-electric gear so that their surfaces are either 
inclined upwards or downwards. The arrangement 
will be clear from the outline drawings given in Figs. 1 
and 2 above. 

Before proceeding to describe the construction and 
method of operation of the gear, it is advisable to 
consider briefly the principles underlying the system. 
Perhaps the simplest illustration is one which will be 
appreciated by those who have had experience in a 
dinghy or other small rowing boat. In such a craft 
it is quite easy to minimise the rolling caused by, say, 
the wash of a passing steamer on a paralle] course by a 
slight upward or downward pressure on the oars, not 
using the pulling stroke, a distinct damping effect 
being produced on the hull. Larger vessels are some- 
what steadied by the well-known bilge keel, though 
this device, being fixed, permits no control. The 
fins of the Denny-Brown stabiliser may be said, in a 
sense, to combine the properties of the hand-operated 
oar and the bilge keel, though the damping forces are 
produced when the vessel is under way in a different 
manner. It will be clear that if one of the fins is 
tilted round its axis, which is transverse to the length 





of the vessel, so that the leading or bow edge is upward, 
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the pressure on the fin due to the flow of water caused 
by the forward movement of the vessel will be resolved 
into two components. One of these components is 
parallel to the face of the fin, that is, it opposes the for- 
ward motion, while the other is at right angles to the 
first and forms an upward force tending to heel the 
vessel. If the fin on the opposite side of the vessel 
is tilted so that the leading edge is downwards, the 
effect is doubled, the pressure on that fin being down- 
ward, and a heeling couple being produced from the 
combined action of both fins. 

The heeling force thus set up must, in order to effect 
stabilisation, be exerted in the opposite direction to the 
heel caused by the wave motion, in other words, the 
tendency to heel due to a wave must be damped out 
by a righting moment in the opposite direction. At 
this point it is necessary to say that no claim is made 
on behalf of the Denny-Brown stabiliser that it will 
eliminate rolling altogether, but that it reduces it to 
such an extent that comfortable conditions can be 
obtained in all but exceptionally heavy weather. From 
the above remarks on the forces exerted on the fins, 
two considerations arise. The first of these, that is, 
the adverse effect on the vessels from the “* horizontal ” 
component, can be quickly dismissed. Data accumu- 
lated from both tank experiments and trial runs show 
that in normal conditions the speed of a 19-knot 
channel boat would be reduced by an amount lying 
between zero and 0-5-knot when the stabilising gear 
is in operation, compared with the speed when the 
vessel is allowed to roll freely. The exact figure is 
necessarily indeterminate, for, apart from the con- 
stantly varying conditions at sea, the resistance of a 
ship is markedly incréased by rolling, and helm move- 
ments are also increased. There is thus a tendency 
for the propulsive resistance due to the fins to be 
cancelled out in the economic sense. The actual speed 
reduction in the case of the Isle of Sark when the 
stabiliser is in action is estimated not to exceed 0-21 
knot. 

The second consideration is the effect of the * 
cal” component of the force on the fins set up by the 
forward movement of the vessel. Trials on ordinary 
service of the Isle of Sark have shown that when the ship 
was freely rolling through a total angle of 20 degrees, 
the use of the stabiliser reduced the movement to 
between 3 and 4 degrees. It will be appreciated 
that the fins, in order to minimise the roll, must have 
their angles of tilt reversed at every half roll and that 
the tilt of one must be opposite to that of the other 
to provide the opposing heeling couple on the hull. 
As, in the roth. service, the total period of roll, 


* verti- 
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viz., from starboard to port and back again to star- 
board, may be as little as 10 seconds, it follows that, 
n order to make the righting moment effective, the 
time occupied in the reversal of the tilt of the fins 
at the end of each roll must be as short as possible. 
[he actual time taken in the vessel under discussion is 
2 seconds. The angle at which the fins were set in 
the tests just referred to was 17 degrees from the 
horizontal, but the gear permits of a maximum angle 
if 25 degrees being used. It may be noted that the 
minimum resistance to forward motion is obtained 
when the fins are both slightly inclined, with their 
eading edges upwards. The exact amount of inclina- 
tion, however, will depend upon the form of the 
particular ship and the position of the fins, which is 
letermined to give a maximum righting moment 
with a minimum area of fin. 

The fins may be used in the stationary condition, 
that is, with both of them inclined at the stage of 
minimum forward resistance, in order to reduce the 
pitching of the vessel, a method which has already 
proved effective in service, to the greater comfort of the 
passengers. It will be obvious that, since the heeling 
ouple is derived from the forward motion of the vessel, 
rolling can be produced artificially by appropriate mani- 
pvlation of the fins ina calmsea. This property of the 
gear has, however, no value other than that of provi- 
ling a test of the stabilising power of the fins, as was 
demonstrated on a special trip of the Isle of Sark 
made on Thursday, September 17. On the occasion of 
this trip, which was made possible by the courtesy 
f the Southern Railway Company, the sea was, rather 
to the disappointment of all three organisations con- 
cerned, perfectly calm, so that induced rolling had to 
he practised. The results, however, were quite con- 
clusive as to the high degree of control exercised by 
the fins. With these in operation, a very considerable 
roll, with a periodicity of about 10 seconds, was set up, 
and then, by alteration to the fin reversals to give 
the anti-rolling effect, the roll was rapidly damped out. 
The performance so far as we were able to follow it 
hy observation of the clinometer and the seconds hand 
of an ordinary watch, was in general agreement with 
the results of a similar test carried out in calm 
water in March, which results were available from an 
automatically-recorded graph. These curves show that 
after forced rolling of a total angle of 20 degrees, with 
\ periodicity of 10 seconds had been set up, the ship 
steadied herself to a total roll of 2 degrees in about 
45 seconds when the fins were held stationary. Forced 
rolling to the same degree and same periodicity was, 
however, damped out much more rapidly with the 
fins in action, practical steadiness being obtained in 
about 17 seconds. On some of the tests on Thursday 
of last week, the roll was damped out completely in a 
markedly shorter time than this. 

A short description of the fin mechanism may now 
given, although it is not possible here to give a 
detailed account of the control gear. The Isle of 
Sark is a twin-screw vessel having a length of 
-%6-7 ft., a breadth of 42-1 ft., a depth of 13-9 ft. 
ind a tonnage of 2,211, as entered in 
Lloyd's Register. She was built in 1932 by Messrs. 
William Denny and Brothers, Limited, Dumbarton, 
ind has two decks and a cruiser stern. The original 
‘tructure did not provide for the fitting of a stabiliser 
ind in consequence the arrangement of the gear has 
heen somewhat handicapped, but the fact that the fin- 
‘perating gear has been installed in the space formerly 
ceupied by a tank under the lower deck, forward of 
the forward boiler-room bulkhead, is evidence of its 


gross 


| boiler-room on the forward bulkhead. 





relatively small bulk, compared with that of a tank or 
gyro stabilising system. The pump unit by which the 
hydraulic gear of the fins is operated is situated in the 
The controlling 
gyroscope, which is electrically connected to the 
operating gear, is installed on a bracket in the bridge 
chart-room. Dealing first with the fins themselves, 
a good idea of these in the horizontal position may 
be obtained from Fig. 3. Their contour is best seen 
in Fig. 2, and resembles to some extent a shallow 
balanced rudder. The dimensions are as given in the 
illustration and the area of each fin is approximately 
34 sq. ft. When fully protruded, as at the right hand 
of Fig. 1, the extreme end of the starboard fin is 4 ft. 3 in. 
nearer the centre of the vessel than the rubbing strake 
at the corresponding point, so that there is no risk of 
damage from an ordinary wharf side should the ship 
be berthed with the fins out. The port fin has a similar 
clearance of 3 ft. 7} in. When retracted the fins lie 
completely within recesses in the hull, as shown at the 
left hand of Fig. 1. 

The fins, which are of cast steel, are carried on a 
stiff shaft passing through a gland at the end of the 
recess, lateral stress being taken off the gland by a cross- 
head which traverses slides in the recess. The shaft is 
hollow and terminates in a piston in the housing 
cylinder, the admission of oil to one side or other of the 
piston resulting in the protrusion or withdrawal of the 
fin. As, however, the shaft has to be oscillated round its 
axis it is keyed to a second shaft inside it and provided 
with a long keyway, permitting sliding movement of 
the fin shaft. The oscillating shaft, of course, emerges 
from the opposite end of the housing cylinder to the 
fin shaft and its extreme end is supported in a pair of 
journals suspended from the deck. Between the 
journals the shaft is provided with a lever, the end of 
which is carried in a crosshead of the type usually em- 
ployed in steering gear, the crosshead being reciprocated, 
to give the necessary shaft oscillation by a pair of single- 
acting hydraulic rams. The arrangement will be clear 
from Figs. 1 and 2. The housing cylinders and oscil- 
lating rams derive their power from a pair of Williams- 
Janney variable delivery pumps driven direct by a 
common electric motor between them. When the 
stabliser is in action the oscillating rams only are in 
use and each pump serves the rams of one fin. Inter- 
locking gear prevents operation of the housing cylinders 
unless the fins are in a stationary and central] position 
in line with the recess. The pump output is regulated 
by a telemotor which is operated through a balanced 
valve actuated by a solenoid. The solenoid is energised 
through a relay-operated switch. The relay itself is 
connected to a contact system on the gyroscope already 
referred to. 

The gyroscope is a small unit only and must not be 
considered as taking any part in the actual stabilising. 
Its function is merely that of detecting the rolling 
movements of the vessel and translating them into 
impulses to the controlling mechanism of the fin- 
operating gear. The gyroscope rotates on a horizontal 
axis carried in a casing which is so mounted that it can 
swing round a vertical axis, and is provided with elec- 
trical contacts on the relay circuit. As long as the 
vessel is steady the casing remains in the neutral 
position between the contacts, as it also does when there 
is a permanent list, but immediately the ship com- 
mences a roll the axis of the gyroscope, being subject to 
a displacing force, precesses horizontally in the well- 
known manner and the casing swings and closes one set 
of contacts. The controlling solenoids are thus ener- 
gised and the operating gear moves the fins, one up and 
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the other down, into a position setting up the opposed 
heeling couple. The momentary pause at the end of a 
half roll breaks the contact and the fins are auto- 
matically set in the neutral position from which how- 
ever they are displaced to a contrary position imme- 
diately the return half of the roll commences by engage- 
ment of a second set of contacts as the gyroscope 
precesses in the opposite direction. The gyroscope is 
very sensitive and a small angle of roll can be damped 
out completely. As, however, a roll of under 5 deg. 
each side of the vertical is commonly not distressing 
to passengers it is unlikely that the stabiliser will be 
called upon to deal with small movements as this would 
involve an unnecessary current consumption. The 
solenoid and telemotor controls are duplicated as both 
fins are operated simultaneously though in opposite 
directions. The gear has a hunting device similar to 
that of a steering gear and the angle of the fins is deter- 
mined as required by regulation of the stroke of the 
power-operated telemotor. Hand gear is provided so 
that the gyroscopic control can be cut out at will from 
the bridge. The pump motor is started and stopped 
by push buttons either from the fin gear compartment 
or the boiler-room in accordance with bridge signals. 

The Southern Railway may fittingly be congratulated 
on their enterprise in installing the stabiliser in one of 
their vessels. It is too early yet to assess its economic 
value to them, but a device that should substantially 
reduce the risk of sea-sickness ought to prove a con- 
siderable attraction to intending passengers when it 
becomes more generally known. It was interesting 
to find that the change had been made without any 
sacrifice of passenger accommodation and without any 
addition to the running noises of the vessel. No 
definite figures as to the weight of the installation 
were forthcoming, the lay-out, as already pointed out, 
being exceptional, but it is stated that, in a new cross- 
channel steamer, the complete apparatus would not 
weigh more than about 15 tons, and would require for 
pump operation a motor of about 30 h.p. The small 
space occupied by the system has already been com- 
mented upon. 








ANNUALS AND REFERENCE BOOKS. 


Achema Jahrbuch, 1935-1936.—This annual, which 
applies to the eighth Chemical Engineering Exhibition, 
to be held in Frankfurt-on-Main from July 2 to July 11, 
1937, is issued by the Deutsche Gesellschaft fiir 
Chemisches Apparatewesen, Berlin. Four buildings, 
having a total floor space of about 240,000 sq. ft., 
are being placed at the disposal of exhibitors. The 
seventh exhibition was held at Cologne, in 1934, and 
a directory in German, English and French, arranged 
alphabetically under the names of machinery, appara- 
tus, wares and substances, gives the names of the 
firms who had displays at the Cologne exhibition. 
The annual concludes with brief articles dealing with 
special steels and glassware, with measuring instru- 
ments; mixing, kneading and drying apparatus ; 
pumps, filters, &c., used in the chemical industry. It 


- 


is issued by Verlag Chemie, G.m.b.H., Berlin, W.35. 


The Motor Industry of Great Britain, 1936.—As in 
former years, the chief statistical data relating to the 
motor industry are summarised in convenient form 
in the edition of The Motor Industry of Great Britain 
for 1936, published by The Society of Motor Manufac- 
turers and Traders, Limited, 83, Pall Mall, 8.W.1, at 
2s. 6d. net. The tables given cover the period up 
till the end of 1935, and it is satisfactory to note that 
the total British production of vehicles of all types 
rose from 342,499 in 1934, to 403,720 in 1935. Imports 
of foreign vehicles also increased during 1935, but only 
by an inconsiderable extent, the actual figures being 
12,448 in 1934, and 15,401 in 1935. Concurrently 
with these increases, the export of vehicles of all types 
increased from 57,649 to 68,205. The increase in 
imports is no doubt largely due to the reduction of 
25 per cent. in the horse-power tax, which came into 
force on January 1, 1935, but as an offset to this, 
a larger percentage of British cars of 17 h.p. and over 
were sold. It will be obvious from the figures given 
that foreign competition is not at present a serious 
factor on the home market, but as pointed out in the 
book under review, such competition is likely to be 
greatly intensified in the future. The industry in the 
United States has recovered from the serious depression 
of a few years back, and in addition Germany has 
risen to the position of the third greatest producer in 
the world. Although at the moment competition 
from France and Italy is practically negligible, it is 
reasonable to assume that they will at least, to some 
extent, recover their position in the world markets, 
and finally, both Russia and Japan are likely to exceed 
the requirements for home consumption at no distant 
date. As in former editions, details are given in the 
review of the expenditure on highways, taxation 
receipts, production, registration, motor spirit and oil 
consumption, and a variety of other matters of interest 
to the trade, and in addition there is an interesting 
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chapter giving an outline of the technical progress 
made since the war. While, of course, being in no 
way exhaustive, this chapter includes a review of the 
progress made in the use of the heavy-oil engine, such 
transmission developments as synchro-mesh and pre 
selective gearing, independent suspension, and the 
rapid headway being made by the trolley "bus. 
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ENGINEERING TRAINING AND 
EDUCATION. 


Westminster Technical Institute —The prospectus of 
the evening technical classes to be held at the West- 
minster Technical Institute, Vincent-square, London, 
S.W.1, during the 1936-37 session has recently been 
issued. 
surveying and valuations are provided, covering the 
examination requirements of the Royal Institute of 
British Architects, the Chartered Surveyors’ Institu- 
tion, the Institute of Builders, and the Institution of 
Municipal and County Engineers. The advanced 


courses offered in civil and structural engineering are | 
(Engineering) or that of 


of the standard of the B.Sc. 
the final examinations of the Institutions of Civil and 
Structural Engineers and of the City and Guilds of 
London Institute. Courses in gas engineering, including 
gas manufacture and supply and gas fitting, are also 
available. 

Royal Technical College, Glasgow.—The Calendar for 
the 14lst that for 1936-37, of the 
Technical College, Glasgow, has reached us. 
both day and evening, are available in the College in 


session, 
Classes, 


civil and mechanical engineering and applied mech- | 


anics, electrical engineering, mining engineering, naval 
architecture and a number of other subjects. The 
courses lead to the College diploma and associateship, 
and to other examinations. 
plete syllabuses, time-tables and examination regula- 
tions, while lists of present and former professors and 
officers, and of graduates of the College, particulars of 
bursaries and scholarships, and chapters on the consti 
tution and history of the College are also included. 
Copies of the Calendar may be obtained on application 
to the secretary of the College, Glasgow, C.1. 

School of Mines, Treforest.—-The principal of the 
South Wales and Monmouthshire School 


Calendar for the 1936-37 session. 
full-time courses in mining engineering, mechanical 
and electrical engineering, chemical engineering and 
surveying, part-time courses in engineering and tech 
nical subjects for mine managers, surveyors, mechanics, 
electricians, and others, and evening courses in a wide 
variety of subjects. The sandwich system of training, 
comprising six months at the School and six months at 
works alternately, is in force for day students. Full 
particulars regarding the School, its courses of instruc- 
tion and all its activities, are contained in the 
Calendar. 

Imperial College, Department of 
pamphlet dealing with the work of the Department of 


Aeronautics of the Imperial College of Science and | 


Technology, South Kensington, London, 8.W.7, has 
recently been issued. The teaching given is in the 
main of a post-graduate nature, and students are 
expected to have passed through a systematic training 
in physics, or one of the branches of engineering, 
including a fairly high standard in mathematics. The 
Department is organised into two main branches, 
namely, aerodynamics, design and construction ; and 
The times are arranged, however, so 
that all lectures can be attended. Facilities for research 
in aeronautics are also available. Intending students 
desiring further particulars should communicate with 
the director of the Department, Professor L. Bairstow, 
F.R.S. 


tero-engines, 








CONTRACTS. 


Messrs, Davey, PAXMAN AND CoMPANy (COLCHESTER), 
Limirep, Standard Ironworks, Colchester, following 
upon the successful operation of the M.S. Pomeroon, 
which was engined by them, have received a duplicate 
order from the Crown Agents for the Colonies for the 
supply ot 
for a sister ship, to be built by Messrs. Ferguson Brothers 
(Port-Glasgow), Limited. The main propelling machi- 
nery comprises two Paxman-Ricardo Diesel engines, 
each having a continuous rating of 180 brake horse power, 
when running at 1,000 r.p.m 

Messrs. Crompton Parkinson, Limirep, Bush House, 
London, W.C.2, have secured a contract for the electrical 
equipment for the new mill of Messrs. Thames Board 
Mills, Limited, at Warrington. The contract 
high- and low-tension switchgear and transformers for 
the power station, with motors for driving auxiliary 
plants. The mill equipment will consist of high- and 
low-tension truck-type cubicles, power and lighting | 
transformers. In all, there will be about 60 high-tension | 


covers 


motors, of 100 brake horse-power and upwards, the| Limited, Clydebank, for the New Zealand Shipping | of the Traction Department of Messrs. The 


majority being of the auto-synchronous type. 


Group-courses on architecture, construction, | 


Royal | 


The calendar contains com- | 


of Mines, | 
Treforest, has recently sent us a copy of the School | 
The School provides | 


Aeronautics.—aA | 


the main propelling and auxiliary engines | 
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BOOKS RECEIVED. 


The Technology of Aluminium and its Light Alloys. By 
PROFESSOR ALFRED VON ZEERLEDER. Translated from 
the second German edition into English by A. J. Fre.p. 
Amsterdam : Nordemann Publishing Company. Lon- 
don: Crosby Lockwood and Son Limited. [Price 
21a. net.] 

| Department of Overseas Trade. No. 649. Report on 
Economic and Commercial Conditions in Jugoslavia 
(Dated May, 1936). By H. N. Sturrock. London: 
H.M. Stationery Office. [Price Is. net.] 

| Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1689. Contribution of Body and 

Tail of an Aeroplane to the Yawing Moment in a Spin. 
By H. B. Irvine, A. 8. Barson and J. H. Warsap. 
London: H. M. Stationery Office. [Price 2s. net.] 

| Drilling and Surfacing Practice. Drilling, Reaming, 

| Tapping, Planing, Shaping, Slotting, Milling and 
Broaching. By F. H. Cotvin and F. A. STANLEY. 
London : McGraw-Hill Publishing Company, Limited. 
[Price 24s.] 

United States Geological Survey. Bulletin No. 847-D. 
Phosphate Rock near Mazville, Philipsburg and Avon, 
Montana. By J.T. Parpes. [Price 20 cents.] Bulle- 

| tin No. 852. The Book Cliffs Coal Field in Emery 

and Grand Counties, Utah. By D. Jerome FIsHER. 

[Price 75 cents.] Bulletin No. 863. Geology of the 

Salt Valley Anticline and Adjacent Areas Grand County, 

Utah. By C.H. Dane. [Price 1 dol.] Bulletin No. 867. 

Geology of the Coastal Plain of South Carolina. By 

C. Wytne Cooke. [Price 60 cents.] Washington: 

Superintendent of Documents. 

| United States Geological Survey. Water-Supply Paper 

| No. 756. Surface Water Supply of the United States, 

1934. Part 1. North Atlantic Slope Basins. [Price 

45 cents.) Water-Supply Paper No. 757. Surface 

Water Supply of the United States, 1934. Part 2. South 


| 


[Price 25 cents.] Water-Supply Paper No. 758. 

Water Supply of the United States, 1934. 

Ohio River Basin. [Price 50 cents.] Water- 

Supply Paper No. 767. Surface Water Supply of the 
United States, 1934. Part 12. North Pacific Slope 
Basins. A. Pacific Slope Basins in Washington and 
Upper Columbia River Basins. [Price 20 cents.] 
Washington : Superintendent of Documents. 

Mitteilungen der Materialpriifungsanstalt an der Tech- 
nischen Hochschule Darmstadt. Part 8. Steigerung der 
Dauerhaltbarkeit von Formelementen durch Kaltver- 
formung. By Proressor Dr. A. Tuum and Dr.-Iye. 
W. Bavurz. Berlin: V.D.1.-Verlag, G.m.b.H. [Price 
8.50 marks. | 

Electricity and Magnetism for Engineering Students. By 
A. W. Hirst. London: Blackie and Son Limited. 
[Price 15e. net.] 
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LAUNCHES AND TRIAL TRIPS. 


Single-screw cargo motorship ; 
Barclay Curle—Doxford 





QUEEN VICTORIA 
three-cylinder, opposed -piston, 
oil engine. Launch, September 15. Main dimensions, 
431 ft. 6 in. by 55 ft. by 37 ft. 6in. Built and engined 
by Messrs. Barclay, Curle and Company, Limited, White- 
inch, Glasgow, for Messrs. Thomas Dunlop and Sons, 
Glasgow. 

“ British Power.”’—Single-screw oil-tank motorship ; 
| single-acting, four-cycle, airless-injection, six-cylinder 
Diesel engine. Launch, September 16. Main dimen- 
sions, 463 ft. by 61 ft. 6in. by 34 ft. Built and engined 
by Messrs. Harland and Wolff, Limited, Govan, for 
Messrs. The British Tanker Company, Limited, London, 
motorship ; 
10-cylinder 


“ BRISBANE Srar."’-—Twin-screw cargo 
two-stroke, single-acting, airless-injection, 
Sulzer-Diesel engines. Launch, September 16. Main 
dimensions, 522 ft. 5 in. by 70 ft. by 43 ft. 4 in. Built 
by Messrs. Cammell, Laird and Company, Limited, for 
Messrs. The Blue Star Line, Limited, London. 

“ Fy.pe.”’—-Non-propelled barge-loading bucket 
dredger ; dredging ockincey driven by triple-expansion 
engine. The vessel is capable of dredging to a depth of 
37 ft. below water level and of discharging spoil at the 
1,000 cub. yards per hour. Built by Messrs. 
W. Simons and Company, Limited, Renfrew, to the 
order of the London Midland and Scottish Railway 
Company for work at Fleetwood Harbour. 


trate ot 


“Cape PoRTLAND.”’—Single-screw steam trawler for 
service in the northern waters of Iceland, Bear Island, 
jand the White Sea; triple-expansion engine fitted by 
Messrs. C. D. Holmes and Company, Limited, Hull. 
Launch, September 17. Main dimensions, 168 ft. 6 in. 
by 27 ft. 6in. by 15 ft. Built by Messrs. Cochrane and 
Sons, Limited, Ouse Shipbuilding Yard, Selby, Yorks, for 
Messrs. Hudson Steam Fishing Company, Limited, Hull. 

*Watmer Cast_e.”’—Single-screw cargo motorship ; 
two-cycle, airless-injection, eight-cylinder Harland 
B. & W. Diesel engine. Launch, September 17. Main 
| dimensions, 246 ft. by 39 ft. by 22 ft Built and engined 
by Messrs. Harland and Wolff, Limited, Belfast, for 
Messrs. The Union-Castle Mail Steamship Company, 
Limited, London. 

“ Drpavati.”—Twin-screw passenger and cargo motor- 
ship; Harland—B. & W. airless-injection, single-acting 
Diesel engines. Trial trip, September 17. Built and 
engined by Messrs. Harland and Wolff, Limited, Clyde 
Yard, for the Bombay Steam Navigation Company. 

“ Essex Twin-screw cargo motorship. Brown- 
Doxford opposed-piston oil engines. Launch, September 
17. Main dimensions, 530 ft. by 70 ft. by 47 ft. 6 in. 
Built and engined by Messrs. John Brown and Company, 


Company, Limited, London 


itlantic Slope and Eastern Gulf of Mexico Basins. | 
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TENDERS. 


We have received from the Department of Overseas 
| Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are furnished. Details may be obtained on application 
to the Department at the above address, and quoting 
the reference number given in each case. 

Steel and Iron Furniture. Ministry of Public Heal)). 
Cairo, Egypt ; November 12. (T.Y. 30,771.) 

Private-Branch Switchboards, 20, lamp-signalling, mult 
ple-type. Union Tender and Supplies Board, Pretoria 
October 23. (T. 30,774.) 

Steam Plant, comprising calorifiers, traps, reducing 
valves, a condensate tank, cylinder, and centrifugal pump 
coupled to an electric motor. Public Works Department, 
Pretoria ; October 23. (T.Y. 30,776.) 

Pressed-Steel Tanks and accessories. 
Railways and Harbours, Johannesburg ; 
(T.Y. 30,778.) 

Turbo-Alternator Set, 4,500-kW, 6,600-volt, also con. 
densing plant and auxiliaries for the New Delhi Municipal 
Committee. Indian Stores Department, New Delhi; 
October 27. (T. 30,779.) 

Extensions to Electricity Undertaking, comprising thi 
reconstruction of three boilers, the supply of one or two 
new boilers, economiser, water-softener, steam piping, 
three 250-kW generators, crane, condensing plant, 
switchgear, and transformers. Municipality of Rusten. 
burg, Johannesburg; October 30. (T.Y. 30,790 and 
T. 2,022.) 

Electrical and Mechanical Equipment for Gebel Aulia 
Colony, Sudan, including lighting equipment, power 
house, Diesel-driven alternators, switchgear, workshop 
|equipment, mechanical and _ electrical instruments 
battery-charging apparatus, filter plant, and pumping 
equipment. Ministry of Public Works, Cairo, Egypt ; 
November 17. (T.Y. 2,011.) 

Bridge over the Nile at Samannoud. 
munications, Cairo, Egypt ; November 3. 

Fruit Skids for pre-cooling stores, 390. 
Railways and Harbours, Johannesburg ; 
(T. 2,013.) 

Steel Pipes and Specials, 2 in., 1 in., } in., } in., galva- 
nised. Argentine State Oilfields Directorate, Buenos 
Aires; October 21. (T.Y. 30,805.) 

Air-Conditioning Plants; for Wynberg 
telephone exchange; October 30. (T. 2,014.); for 
Simonstown automatic telephone exchange ; November 
6. (T. 2,015.) Public Works Department, South Africa. 

Laundry Machinery and electric motor for Queens 
town Mental Hospital, Cape Province. Public Works 
Department, South Africa ; November 6. (T.Y. 2,019.) 

Mizers, two, for asphalt and bituminous macadam, 
portable and self-contained. City Council of Johannes 
| burg; October 10. (T.Y. 2,020.) 

Gauges, including steam-pressure 
heating pressure gauges, single vacuum gauges, and 
duplex vacuum gauges (together with dials). South 
African Railways and Harbours, Johannesburg; No- 
vember 9. (T. 2,024.) 

Electric Metering Apparatus, including voltmeters and 
ammeters. State Electricity Supply and Telephones 
Administration, Montevideo, Uruguay ; November 13 
(T.Y. 30,788.) 

Switch-Fuse Resistance Combinations, nine, for use on 
three-phase, 50-cycle, 110-kV system for protecting bank 
of transformers, and five sets of steel structures to carry 
limiting resistances, &c. Public Works Department, 
Wellington, N.Z.; November 10. (T. 30,798.) 

Transformers, two, 3,000-kVA, three-phase. Elec- 
tricity Department, City of Cape Town; October 238. 
(T.Y. 30,797.) 

Tronclad Service Cut-outs, 10,000 25-amp. single-pole, 
100 100-amp. double-pole, and 1,000 25-amp. double- 
pole. City Electrical Engineer, Cape Town ; October 21. 
(T. 30,795.) 

Machine Tools, including forging 
rolls, milling machines, drills, &e. Public Works De- 
partment, Wellington, N.Z.; November 10. (T. 2.040.) 

Transformers, seven 1,000-kKVA, 50-kV/11-kV, oil- 
immersed, single-phase, for Arapuni Power Scheme 
Public Works Department, Wellington, N.Z. ; November 
24. (T. 30,803.) 


South African 
October 19, 





Ministry of Com- 
(T. 2,012.) 

South African 
November 16. 
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PERSONAL. 


Messrs. THE PHospHorR-BronzeE Company, LIMITED, 
have removed their London offices to larger premises 
at 54, St. Thomas’s-street, Borough, S.E.1. The address 
of the Birmingham works and offices remains unchanged 

Messrs. Arr Pumps, Limirep, Emerson-street, 
Southwark Bridge, London, S.E.1, owing to steady in 
crease in business, are obliged to remove to larger wor! 
at 42-46, Orkney-street, Battersea, London, 8.W.11. 

It is announced that Sir Francis GooDENOUGH 
C.B.E., will retire at the beginning of October from the 
position of Executive Chairman of the British Commercial 
Gas Association, which position he has held since the 
inauguration of the Association 25 years ago. 

Mr. V. H. C. Ampere has been appointed managing 
| director of Messrs. The Express Lift Company, Limited, 
Northampton, one of the associated firms of Messrs 
General Electric Company, Limited. 

It is announced that Mr. E. T. Hurpistey, 


A.M.I.Mech.E., A.M.I.E.E., has been appointed erie 
ritisn 





| Thomson-Houston Company, Limited, Rugby. 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—A slightly better tendency 
was displayed on the Welsh steam coal market last 
week. As a result of a better demand from the South 
American and French trades and the sustained activity 
shown by home consumers, the position of second quality 
large coals was considerably improved. Standing stocks 
of these kinds were reduced and collieries producing 
them were able to work more regularly. Apart from 
this, however, the market has shown little change and 
generally the volume of business passing is insufficient 
to bring any relief to the collieries most of which were 
again only partly employed. Buyers in the Irish Free 
State showed a fair interest, but trade with all the other 
leading markets proceeded very quietly. There has been 
no resumption in normal business with Spain, the 
difficulty in obtaining payment in sterling over here 
preventing further orders being placed. Considerable 
concern was expressed in the anthracite district by the 
announcement that the Canadian authorities intended 
lifting the embargo on Russian coal. It was reported 
that Russia will be permitted to sell 250,000 tons per 
annum to the Dominion and there seems little doubt 
that the South Wales trade will suffer as a result. 
The steady growth of the South Wales anthracite exports 
to Canada during the past few years has been the bright- 
est spot of the trade, and the decision to lift the ban on 
Russian coals is felt to be against the Ottawa Agree- 
ment, and one that calls for Government action. The 
Monmouthshire and South Wales Coal Owners’ Associa- 
tion have made representations to the Mines Department, 
while the members of the South Wales Miners’ Federation 
employed in the anthracite district at a meeting held 
over the week-end, decided to call upon the Government, 
through the Board of Trade, to take immediate steps 
to prevent the action of the Dominion Government. 
No new contract business of any size circulated during 
the past week, and the position of coals with the exception 
of the second Admiralty large descriptions, showed little 
change. Demand for the best large grades was extremely 
limited and salesmen were hard pressed to find outlets 
for the excessive stocks which were offered at unimproved 
prices. Cobbles remained dull and lifeless. The washed 
small and sized kinds were again scarce and shippers 
continued to experience difficulty in obtaining early 
supplies. Values were fully upheld. The bituminous 
sized coals were not so well placed and the nuts in parti- 
cular were easy. Ordinary small coals came in for a 
fair support and prompt supplies secured small premiums 
over the scheduled prices. Throughs moved off mode- 
rately and were steady. High prices were commanded 
by cokes, which remained in active request, while patent 
fuel was limited and firm. 

Iron and Steel Trade.—Generally, the iron and steel 
and allied industries of South Wales and Monmouthshire 
continued to show a fair activity last week. Demand 
was well sustained, while deliveries under standing 
contracts will provide good employment until about 
the end of the year. 











NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Conditions in the Cleveland 
pig-iron branch of trade prohibit extensive market trans- 
actions. Customers are keen to negotiate for almost any 
delivery, but makers are disposed to be cautious and are 
disinclined to discuss new business. Merchants are 
handling little tonnage most of which is transferred to 
them for distribution among home customers only. They 
are pressing for larger unrestricted supplies to enable 
them to fulfil contract obligations, particularly with 
firms abroad. Fixed minimum prices are unchanged at 
the equivalent of No. 3 grade of iron at 75s. delivered 
here and to Falkirk, 77s. delivered to North East Coast 
areas, and 78s. delivered to Glasgow. 

Hematite.—To meet expanding demand for East Coast 
hematite iron, enlargement of production is essential. 
Stocks are very light and are mostly earmarked for early 
use. Makers claim to be still meeting current needs of 
home consumers, but have little iron available for other 
purposes. Adhering to their policy to make domestic 
requirements their first consideration, they continue 
reluctant to supply much tonnage to second hands for 
export and the position is embarrassing to merchants 
who some time ago sold to Continental firms substantial 
parcels which should have been long since delivered. 
Recognised market values keep at the level of No. 1 
quality of iron at 85s. 6d. delivered to North Eastern 
areas, but a rebate is made to buyers who do not place 
orders in other hematite-producing centres. 

Foreign Ore.—The situation in the foreign ore trade 

does not permit of new business and both buyers and 
sellers are off the market. Meanwhile, however, imports 
against running contracts keep on a good scale. 
: Blast-Furnace Coke.—To meet expanding needs, the 
‘eavy make of Durham blastfurnace coke is to be 
'ncreased. Prices remain on the basis of good medium 
qualities at 248. 6d. delivered to Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 


fished iron and steel firms are fully employed and in 
Some branches experience difficulty in satisfying custo- 
mers’ requirements. Order books are very full. Sales 
include contracts for delivery over several months, and 


new business in certain commodities cannot be put 
through for supply until next spring. Re-rollers con- 
tinue to call for larger tonnage of semi-finished steel and 
users of finished steel would much welcome heavier 
deliveries, Manufacturers of black sheets have good 








ENGINEERING. 


home orders to execute and expect expansion of export 
demand. Among the principal market quotations for 
bas UL; double best bare, li. 10s. pack ‘(pavallel), 
. .; double bars, 111. 10s. ; packing { ) 
Ol. 7s. ; king ( red), 101. 10s. ; Peel bilices (soft), 
6l. 2s. 6d. ; steel billets (hard), 7/. 7s. 6d.; steel bars, 
9l. 7s.; iron and steel rivets, 12/.; steel boiler plates, 
91. 17s. 6d.; steel strip plates, 91. 7s. 6d.; steel angles, 
91. ; steel joists, 91. 7s. 6d. ; heavy sections of steel rails, 
8l. 10s. for parcels of 500 tons and over, and 9b. for 
smaller lots; and fish plates, 12/. 10s. sheets 
(No. 24 gauge) are 121. for delivery to home customers 
and 10l. f.o.b. for shipment abroad; and galvanised 
corrugated sheets (No. 24 gauge) are 14/. for Giivery to 
home customers and 111. 15s. f.o.b. for shipment overseag, 
Scrap.—Business in serap is expanding. Sales of 
heavy cast iron are reported at 65s., and of machinery 
metal at 67s. 6d. There are buyers of heavy steel at 
67s. 6d., but merchants are unwilling to sell below 70e. 
Imports of Scrap.—bDuring August approximately 
90,000 tons of foreign iron and steel scrap were imported 
into the country, bringing the total arrivals from abroad 
this year up to the end of August to 890,000 tons. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel_—Following the holiday season and 
stock-taking operations, the Sheffield steel and engin- 
eering trades have now settled down, and the majority 
of works are operating to capacity. Orders are flowing 
freely, especially on home account. Overseas require- 
ments are improving, and inquiries are more numerous 
than at this time last year. There is a stronger call for 
raw and semi-finished materials. At mamy works 
furnace capacity is T)! taxed to the limit. cers 
are ordering supplies of hematites and pig-iron in r 
quantities, and many works have contracted for supplies 
covering from three to four months ahead. Imports of 
foundry iron from the Midlands are heavier. Steel serap 
is in strong request, while the buying of steel-making 
alloys is on a more extensive scale. Rolling mills, 
foundries, press shops, billet mills, and wire and 
departments are all handling larger outputs. There is a 
tendency for orders for machinery to be placed more 
freely. The process of modernisation in several sections 
of the local trades continues to be pursued in relentless 
fashion. Old and redundant plant is being scrapped, and 
the most modern types of machinery installed, with the 
object of bringing down costs of production. Particular 
attention is also being paid to works lay-out with a view 
to cutting down the datenee during the movement of 
semi-finished products from one department to another. 
As a result of these developments there is a good demand 
for steelworks’ and ironworks’ machinery. There is a 
better market for railway rolling stock. Not only are 
British railways ordering, but overseas needs are on the 
increase. South Africa and South America have placed 
orders locally for wheels, axles, tyres and springs. Output 
of buffers shows an improvement, but this section is still 
suffering from dearth of orders from India. At one time 
Sheffield works a heavy tonnage of buffers to 
that market, but g the past eight years there has 
been a steady decline. Electrical apparatus still main- 
tains its position as one of the most progressive and 
active sections. Makers are absorbing a big tonnage of 
high-class steels. Another line in which output is bei 
maintained is in the production of automobile steel 
fittings. This steel is used not only in connection with 
motor cars, but also in agricultural machinery and in 
parts for oil, petrol and gas engines, as well in all t 
of pumps, for whieh there is a healthy demand. 
works producing stainless steel report outstanding pro- 
gress. Output reaches record dimensions. Heat- and 
acid-resisting steels are also in strong request. Tool 
production is in a healthy condition. 

South Yorkshire Coal Trade.—A bigger volume of 
business is being transacted in most classes of fuel. 
The export position has undergone little ¢ , but 
inland requirements are steadily increasing. rial 
coal is an active section. Iron and steel works continue 
good customers. There is an active market in steam 
coal, while coke-making works are having difficulty in 
obtaining supplies of small coal. Housecoal is a stronger 
section. The “ weekly-bagging "’ trade has become more 
active. Foundry and furnace coke are firm, while sales 
of gas coke are well up to recent standard. Quotations 
are: Best branch handpicked, 26s. to 29s. ; Derbyshire 
best house, 22s. to 23s.; Derbyshire best brights, 
198. 6d. to Zle.; best screened nuts, 19s. to 208.; York- 
shire hards, 19s. 6d. to 20s.; and Derbyshire hards, 
198. 6d. to 208. 











REPLACEMENT OF A BripGE aT Forres.—Owing to 
the existing bridge over the river Findhorn at Forres 
being in a weak condition, it has been decided to 
it by a new steel structure of 270-ft. span and # width 
of 40 ft. The bridge is on the Inverness-Elgin trunk 
road. The new structure will cost 46,7001, towards 
which a grant will be made from the Road Fund. 





Test on 1,500,000 KVA Cracurr BREAKER For SmEr- 
FIELD.—A 1,500,000 kVA circuit-breaker, which has been 
manufactured for the Sheffield Corporation the 
General Electric Com , Limited, Magnet House, 
Kingsway, London, W.C.2, was recently tested in the 
high-power testing laboratory of the firm at Witton, 
Birmingham. The plant on which the test was con- 
ducted and the methods by which it was carried out were 
described on page 303 of our issue of March 20, 1936, 
but as showing the magnitude of the currents involved, it 





may be mentioned that the working ourrent on this 
particular switch was over 200,000 amperes. 





NOTICES OF MEETINGS. 
INSTITUTE OF Merats.—Birmingham Local Section : 
Thursday, October 1, 7 p.m., The James Watt Memorial 
Institute, Birmingham. Joint Meeting with the Iron 


and Steet Instirutre. “Strip Sheet Production,” 
by Mr. G. A. V. Russell. 


For Meetings of other Societies, see page 2 of Advertise- 
ments. 


NOTES FROM THE NORTH. 


Giaseow, Wednesday. 


Scottish Steel Trade.—Active conditions still continue 
in the Scottish steel trade and with the demand expanding 
steadily all round, there would seem to be little prospect 
of new business being promised for delivery on this side 
of the year-end holidays. Plant is being run at full 
pressure to - with the demand for a and boiler 
plates, while the consumption of semi-finished material 
is on such an extremely large scale that makers have 
difficulty in supplying the tonnage being requisitioned. 
The black sheet makers are also experiencing an 
ponrerig A strong demand, chiefly from the home 
market; for some special lines most order books are 
full up for near date delivery. Contracts for export 
lots are not too plentiful but show some improvement. 
Fall prices rule and the following are the current market 
quotations :—Boiler plates, 9/. 17s. 6d. per ton; ship 

91. 7a. 6d; per ton ; sections, 9l. per ton ; medium 
plates, 9l. 15s. per ton ; black-steel sheets, No. 24 gauge, 
in minimum, 4-ton lots, 12/. per ton, and galvanised 
corrugated sheets, No, 24 gauge, in minimum 4-ton lots, 
141. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland malle- 
able-iron trade there is little change to report and 
although makers have a fair amount of work on hand, 
most of them have recently been doing a fair business 
in the re-rolling of steel bars. Those doing this class of 
work regularly are exceedingly busy and are going at full 
steam ahead in order to meet the demand. As is only 
to be expected, the rivet makers are very large consumers 
of steel bars at the present time, while the demand for 
ferro-concrete bars is also heavy. Prices are unchanged 
and are as follows :—Crown bars, 101. 10s. per ton for 
home delivery, and 101. per ton for export ; and re-rolled 
steel bars, 91. 7s. per ton for home delivery, and 7/. 10s. 
per ton for export. 

Scottish Pig-Iron Trade.—Activity is still the prevailing 
feature in the pig-iron trade of Scotland, and as commit- 
ments are heavy the output of the fifteen furnaces now 
in operation is moved away quickly. At the present 
time there is no need to look for business, as specifications 
keep coming in at a steady pace and new orders are 
treated in rotation. The import of iron-ore from Spain 
is somewhat curtailed at the moment, but fair supplies 
are still coming through and, in the event of the total 
stoppage of shipments from this quarter, other areas 
can be tapped. Prices have hardened, but consumers 
here are well covered meantime. The quotations for 
pig-iron are strong and the following are today’s market 

rices :—Hematite, 85s. 6d. per ton, and basic iron, 

5e. ton, both delivered at the steel works; and 
Soandey inun, No. 1, 81s. 6d. per ton, and No. 3, 79s. per 
ton, both on trucks at makers’ yards. 

Shipbuilding Contracts.— Messrs. Lobnitz and Company, 
i 5 , have secured orders for three powerful 
salvage tugs for the South African Railways and Har- 
bours Administration. These vessels will be of very 
similar design to the tugs now on order for the same 
owners, and they will be of 510 tons gross. The propelling 
machinery will consist of two sets of triple-expansion 

to develop 2,600 h.p. 
power for tugs. 
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InstRUcTION IN AtR-ConDITIONING.—One of the most 
complete pieces of air-conditiong apparatus in the United 
States has been installed at the University of Illinois, 
Urbana, for the instruction of engineering students. 
The plant is large enough to air-condition a lecture-room 
with a capacity for 100 students, and will be suitable 
for both summer and winter air-conditioning, being 
available both for instruction and research. In addition 
to parts of the plant in use in both seasons, for winter 
there are steam-tempering coils, an air washer, and steam 
reheating coils, and forsummer air three different methods 
of cooling and dehumidifying the air. Much of the 
equi t has automatic controls. Special thought 
has given to the measurement of the air handled. 
To facilitate the study of the operation of the equipment, 
i ion doors fitted with glass are located at con- 
venient intervals in the unit. 

INTERNATIONAL BripGE AND STRUCTURAL-ENGINEER- 
mc Conweress.—The International Association for 
Bridge and Structural Engineering is to hold its second 
International in Berlin and Munich from 
October 1 to 11. Nine technical sessions will be held 
im the Technische Hochschule, Berlin-Charlottenburg, 
from October 1 to 8, and the delegates will then proceed 
to Dresden, Bayreuth and Berchtesgaden and the meeting 
will be terminated by an official closing ceremony, in the 

Hall of the Deutsches Museum, in Munich, on 
October 11. A tour of inspection, commencing on 
October 12 in Munich, will then take place, and after 
etary through Stuttgart, Heidelberg, Darmstadt, 
rankfurt-am-Main, Wiesbaden, Cologne, Diisseldorf, 
Dortmund, and Bremen, will terminate at Hamburg 
on October 18. Further information regarding the 
Congress may be obtained from the Secretariat of the 
Association, Swiss Federal Institute of Technology, 
Zirich, Switzerland. 
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THE SAFETY OF LIFE AT SEA. 


Ir is not altogether surprising, nor yet any great 
matter for regret, that the summer conventions of 
technical institutions tend to discuss general rather 
than particular problems and to reserve for winter 
sessions the more abstruse aspects of their especial 
science. To a majority of the immediate audience 
the papers, however excellent of their kind, are 
an excuse, and not a reason, for attendance, but 





Institution of Naval Architects, and included, besides 
the members of that institution, representatives from 
the Institution of Engineers and Shipbuilders in 
Scotland, the North-East Coast Institution, and the 
Institute of Marine Engineers. 

Authors from Great Britain, France, Japan, and 
the United States contributed the five papers 
dealing with safety at sea, Dr. J. Montgomerie, 
chief ship surveyor of Lloyd’s Register of Shipping, 
introducing the subject with a general survey in 
which he summarised the progress made since the 
Institution of Naval Architects considered the 
matter at its first meeting, in 1860. Mr. KE. L. 
Champness followed, dealing with specifically 
“ Fire in Passenger Spaces’; MM. A. B. de Berlhe 
and Rolland Boris discussed the evolution of safety 
regulations in France ; Mr. Sozo Ikushima examined 
the actual application of the safety and freeboard 
rules laid down by the International Convention 
for the Safety of Life at Sea, 1929, and the Inter- 
national Loadline Convention of the following 
year; and Rear-Admiral J. G. Tawresey, U.S.N. 
(retd.) concluded the symposium with a paper 
proposing a method of comparing the safeness of 
ships by a rating number based on the extent to 
which the principles and requirements of the 
Safety Convention have been applied in their design 
and construction. 

As it is intended to print abstracts of these and 
the other papers delivered before the conference 
in forthcoming issues of ENGINEERING, there is no 
occasion to summarise them further ; but a perusal 
of the five papers together conveys one marked 
impression on which some comment may be 
offered. It is quite evident that, with increasing 
technical knowledge, improved materials of con- 
struction, and better navigating appliances, the 
long-standing perils peculiar to seafaring are being 
successfully countered. In references to heavy 
weather resistance, or to risks of collision or 
stranding, there is a sense, if not a claim, of virtual 
mastery of the problem ; but where fire risks are 
concerned it would appear that, despite the most 
elaborate regulations and precautions, and even the 
relatively reassuring evidence of actual casualty 
figures, as quoted by Mr. Champness in his paper, 
those who compile the regulations feel that they 
are contending with an enemy which, though 
hard pressed, is yet capable of turning the tables 
at a moment’s notice. 

In the nine years from 1926 to 1934 the total of 
lives lost as the result of fires in British-owned 
vessels of all types, at sea and in port, amounted 
to 164, of whom only 8 were passengers; a total 





| that very fact renders such an occasion the more 


suitable for discussing those features of the special- | 
ist’s daily work which require for their fullest 


development the interest and co-operation of the 
| less fully instructed user. 

| When a number of societies combine in a joint 
| meeting the choice of subject becomes somewhat 
restricted if the appeal is not to be limited to a 
comparatively small minority of the audience who 
may be actively concerned with the subject under 
discussion. In recent years international conferences 
have been convened for various special purposes 
connected with, or bearing upon, the technical 
advancement and commercial development of 
shipping, each conference serving as a focal point 
for various papers delivered to separate institutions, 
but addressed in effect to the whole community 
interested. Thus it could hardly be claimed that 
any current maritime problem, of a technical and 
non-political character, stood so urgently in need 
of ventilation as to justify a monopoly of the dele- 
gates’ attention, at the international meeting of 
naval architects and marine engineers, which has 
just concluded in New York ; and the broad consi- 
deration of safety at sea and the design of large 
liners, which constituted the programme, was a 
selection so appropriate to the occasion as to appear 
almost inevitable. 

The conference, which lasted from September 14 
to 19, was convened by the American Society of 
Naval Architects and Marine Engineers, at whose 
invitation there came delegates from the corre- 
sponding societies in Canada, France, Germany, 
Great Britain, Italy, Japan, Spain and Sweden. 
The British contingent of about 100 was headed 





less than a third of 1 per cent. of the deaths due to 
/road accidents during the same period, in Britain 
alone, which aggregated nearly 60,000. Mr. Champ- 
ness finds only five instances, in more than twenty 
years, among the passenger vessels of all nation- 
alities, of fires occurring at sea and resulting in loss 
of life. The fact is that fire risks in sea-going 
vessels, important as they are to underwriters, owe 
their importance principally to the large amounts 
which may easily be involved, directly and conse- 
quentially, as the result of a fire in some position 
not readily accessible. The diagrams appended to 
his paper by Dr. Montgomerie, showing the manner 
in which shipboard fires may spread from various 
points of origin, indicate how the methods of stowing 
mixed cargo in ’tween decks may favour the rapid 
extension of a local outbreak. 

So far as risk to life is concerned, an examination 
of the data suggests that panic is a danger at least as 
potent as fire in the case of passenger vessels, and 
one which is present also in other marine emergencies. 
In the five instances mentioned above, from the 
Volturno in 1913 to the Morro Castle in 1934, a total 
of 466 lives were lost. The deathroll in the Volturno 
disaster was 134, but of these only four are stated 
to have been due directly to the fire. In the Asia, 
in 1930, 100 emigrants jumped, fell, or were pushed 
overboard, and lost their lives by drowning. The 
17 deaths in the Atlantique, in 1933, appear to have 
been due to the fire, but it is by no means certain 
that the totals of 91 in the Georges Philippar 
(1932) and 124 in the Morro Castle might not have 
been greatly reduced if panic could have been 
eliminated. The case of the Principessa Mafalda, 





by the Rt. Hon. Lord Stonehaven, President of the 


lost as the result of a machinery breakdown off the 
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Brazilian coast in 1927, is a sufficient instance of 
| countries 
While it is too much to hope that panic can be | engineers on the one hand and on the other hand 
entirely obviated by the year 2000, when Dr. Mont- | 


the same danger in other circumstances than fire. 


yomerie hopes that the curve of marine casualties, 
still steadily decreasing, will show its base line as a 


| 
tangent, it is perhaps permissible to enquire ee 


more might not be done to avoid the conditions which 
The terrible loss of life in the 
disasters of Mr. Champneas | 
mentions that 2,250 persons died in eight theatre 
fires between 1881 and 1888—were due almost | 
entirely to panic. Improved design of exits and the 
insistence that they be kept clear at all times have | 
made such catastrophes increasingly more rare, 
despite the wave of cinema building which still 
continues. Ships are still being built, however, with | 
passenger stairways so steep and narrow that they | 
cannot be negotiated quickly, even with the ship | 
on an even keel. 
Sharp corners in a narrow passage have exactly 
the effect on the flow of traffic as an elbow 
has on the flow of liquid in a pipe; and although 
it may be argued that facilities for reaching the deck 
would only assist a terror-stricken 


vive rise to panic, 


theatre past years 


BAe 


more speedily 
crowd in its rush to the boats, it is equally arguable 
that, once on the open deck and relieved from the fear 
of being trapped, the crowd would be more amen- 
abk if In addition 
to streamlining the corners of stairways it Is desir- 
able that they should be constructed in straight 
flights deck to another, and wherever 
possible, arranged fore-and-aft. The maximum 
possible change of fore-and-aft trim can have little 


to discipline, not to reason. 


effect on the negotiability of such stairs, compared 
with that of rf list 
on the *thwartship variety. 

Loud-speaker systems, communicating directly 
bridge to the boat stations, 


a moderate degree adverse 


from the we a recent 


innovation which should be valuable in an emer 
ronoy, especially in vessels of the liner class which 
have outgrown the range of voices no longer trained 
but in 
ships carrying a large proportion of foreign passen- 
it still to rely extensively on 
printed notices. Almost without exception, how- 
are needlessly diffuse, and printed in 
type small for rapid They 


instructions, where the need is for crisp orders. 


to address men on the fore-topsail yard ; 


yers Is necessary 


ever, these 


too scanning. Live 


These are points, among others which might be 
mentioned, for the attention of individual designers 
than for legislation. far 


concerned the downward slope of the 


rather national So as 
lewislation is 
casualty curve shows that, in structure and equip- 
ment, the modern ship embodying the 
requirements approaches about as closely to the | 
ideal as the necessity for compromise will permit. 
Life can never be entirely without risk; it 


possible to guard against every contingency. 


present 


is im- | 

For | 
the rest, as one contributor pointed out, the best | 
preventive is still unremitting watchfulness, and in 


tected than the dweller on dry land. 


] 
this respect the traveller by sea is even better ase 
| 


THE THIRD WORLD POWER CON- 
FERENCE AND SECOND CONGRESS 
ON LARGE DAMS. 


Tue foresight of the late Mr. D. N. Dunlop, who 
was largely responsible for the initiation of the 
World Power Conference in 1924, was amply justi 
tied and repaid by the attendance at the Third 
Plenary Meeting, which held at 
from September 7 to September 12. 
wttended the 
ing delegates representative of some 50 countries 


was Washington, 
Over 3.000 | 
registered members meetings, includ 
lhe previous full conferences were held in London | 
in 1924 and Berlin in 1930, under the presidency of | 
the Earl of Derby and the late Dr. O. von Miller. 
respectively. Coincident with the Conference, the | 
Second Congress of the International Commission 
on Large Dams, was held. This Commission, created 
in 1929, on the initiative of the French Government, 
held tirst in 1933 The | 
National Committees of the Commission are usually 


its Congress in Sweden 
sub-committees of the various national committees 
of the World Power Conference. The object of the 
Conference is officially given as the formation of a | 


link between different branches of power and fuel | 


} cae 


| tingent 
| number), under the leadership of Viscount Falmouth | 


| warmly wecomed the delegates in the name of the 


| paid tribute to the importance of the work 
| members of the conference and its influence on the 


|to do all in their power towards perfecting pro- | Edgar Pew. 
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technology ; between the experts of the different two meetings devoted to the organisation of the 
throughout the world, and between} control of the coal and oil industries, respectively, 
The discussion of paper No. 4 of this section, which 
was entitled ““ The Organisation of the Production, 
Processing and Distribution of Coal and Coal Pro. 
ducts,” was held in the Government auditorium 
under the chairmanship of Mr. J. P. Williams, of 

Since the Second Conference in Berlin, in 1930,| Pittsburgh, with Wilhelm Tengelmann (Germany) 
two sectional meetings of the Congress have been | a8 vice-chairman. The discussion was on a series 
held. A meeting in Scandinavia in 1933 considered of 20 papers presented by various national com. 
t} |mittees, and summarised by Mr. P. Lubin, 
and sea transport. In London, this year, the Chemical | Commissioner of Labour Statistics in the US. 
Engineering Congress was held very successfully as | Department of Labour, who, following his summary, 
a Sectional Meeting of the Conference. Authorised | Suggested that the discussion should be directed 
by the International Executive Council, the govern-|to four main questions, as follows :—{1) What 
ing b “ly of the World Power Conference as a per- | should be the objectives of a system of economic 
| control for the coal industry ? (2) Has the trend 
| townnde production and price control altered the 
competitive position of coal as compared with 


administrators, scientists and economists. A perusal 
of the list of papers presented to the Conference 
hows how well the objects of the Conference were 
uliilied. 


5 
£ 
i 





power problems of large-scale industry and land 


manent organisation, under the chairmanship of 
Sir Harold Hartley, C.B.E., F.R.S. (Great Britain), 
this, the Third Conference, was organised by the 
American National Committee. The conference | other fuels to any marked extent ? (3) What has 
was under the Honorary Presidency of Mr. Franklin | been the effect of Governmental regulation on prices, 
D. Roosevelt, President of the United States, and | costs, wages and working conditions? (4) What 
had as its Honorary Vice-President, Mr. Harold L. | has been the effect of the advance of efficiency of 
Ickes, Secretary of the Interior, whilst its Chairman | fuel utilisation on the status of the coal industry ? 
was Dr. William F. Durand, and its Secretary,| The speakers in the discussion were Mr. W. A. 
Mr. O. C. Merrill. The Second Congress on Large | Lee (Great Britain), Professor Yoshikiyo Oshima 
Dams was under the Presidency of Mr. G. Mercier | (Japan), Mr. Armand Galliot (France), Mr. Howard 
(France), the Secretary-General being Mr. A.| W. Eavenson (United States), Mr. C. F. Horford 
Genthial (France). The American National Com- | (United States), Dr. Freidrich Wedding (Germany), 
had Chairman, Mr. Harold L. Ickes, | Dr. L. Mackacy (Hungary), and Sir Harold Hartley 
Seeretary of the Interior; as Vice-Chairman, Dr. | (Great Britain). 

William F. Durand ; and as Chairman of the Execu- 
tive Committee, Mr. Morris L. Cooke. The Executive | 
Secretary was Mr. J. D. Wolfsohn. The British con- | 
of he official delegates (ten in 


| 
| 


mittee as 

Speakers of all nations were agreed that the future 
of the coal industry lay in the discovery of new 
uses. Discussion of price control showed that to be 
effective this must be accompanied by an adequate 
scheme of output control. The French delegate 
pointed to his country’s lack of the commodity and 
its “‘ quota’ method of purchase, with consequent 
price control, while the German speaker pointed to 
Germany's record of by-product inventions, and 
announced that petrol of the highest quality, made 
from coal, was already available for motor cars, 
and would soon be available in the highest qualities 
suitable for in aero-engines. Probably the 
most enlivening statement at the meeting was made 
by Sir Harold Hartley. Sir Harold, speaking of 
the effect of improvement in utilisation efficiency on 
the future of the coal industry, referred in glowing 
terms to the work of Dr. Lowrie and his associates 
at the Carnegie Institute at Pittsburgh. During 
the last five years Dr. Lowrie has been carrying 
out most important scientific work of fundamental 
importance to the coal industry. These investiga- 


consisted 


und some ninety other members. 
Ihe 


was 


main subject discussed by the conference 
National Power Economy.” This was dealt | 
with from every angle. The formal opening of the 
conference took place on Monday evening, Septem- 
ber Hall, Washington. Before 
1 well-attended meeting of delegates and ladies, | 
the conference was formally opened by Dr. Julius 
Dorpmueller, head of the German Railways and 
president of the conference, in a few well-chosen 
words. Next followed Dr. William F. Durand, of 
Stanford University, who was presiding at the 
meeting. Dr. Durand welcomed the delegates in 
the four official languages of the conference— 
English, French, German, and Spanish. In his 
speech he drew attention to the rate of exhaustion | 
of thermal sources of energy—coal, petroleum and | 
natural and the apparent inexhaustibility of | tions might well open up a much wider field for the 
hvdro-eleectric sources. } | industry than had hitherto been thought possible. 

\fter a few words by Mr. G. Mercier (France), | For this to occur, a much more detailed knowledge 
chairman of the International Commission on | of the chemistry of coal would be required, and it 
Large Dams, in which he declared open the Second | was mainly to this end that Dr. Lowrie’s work was 
Commission, the chairman called on Secretary of | being directed. Sir Harold pointed out that the 
State Cordell Hull to address the meeting. probable potential coal resources of the world were 

in a vigorously-delivered address, Secretary Hull | almost certainly greater than those of oil, and that 
: ; | when the latter were exhausted, recourse would have 
Government of the United States of America, and | be made to coal as raw material. He concluded 
of | his remarks by pointing out how reduced coal costs 
had retained markets and aided industrial expan- 


sion. 


7, in Constitution 


use 


gas 


world economic situation, and as a power in the | ae 
promotion of world peace. He then went on to| Concurrently with this discussion, paper No. 9, 
describe the diversion of scientific and engineering | entitled ‘‘ Organisation of the Production, Refining 
efforts to the production of war material, and|and Distribution of Petroleum and Petroleum Pro- 
referred to the responsibility that rested on the| ducts,” was being discussed in the Commerce 
shoulders of the delegates, as on all thinking people, | Auditorium under the chairmanship of Mr. J. 
A summary of the nine papers sub 
grammes and methods for the preservation and mitted in this section was presented by Mr. E. B 


promotion of peace. Finally, he urged that the | Swanson (United States). Prominent among those 


| products of the constructive thought and efforts | who took part in the discussion were Mr. Rene 


of the delegates be devoted to constructive ends. | Perrin (France) and Dr. Gustav Egloff (United 
Other welcoming speeches were made by Dr. Charles | States). The latter spoke of the recent invention 
Camsell, Deputy Minister of Mines of Canada ; Mr. | of a high-octane spirit which he claimed would 
Rudolf E. Ballester for the Argentine Republic ;| speed up aeroplanes 30 per cent. Though originally 
and by Mr. José Colomo, of the Mexican Ministry | costing 4/. per gallon, Dr. Egloff said that this spirit 
of Industry and Commerce, on behalf of Mexico. | could now be produced at a price competitive Ww ith 


| Short replies were then made by Mr. Carl Krecke, | petrol, and that there was a potential supply to-day 


of Germany ; Professor 8S. Zowski-Zwierzchowski., of | of 9,000,000,000 gallons of this new fuel. 

Poland; Mr. L. van Welter, of Belgium; Mr.| On Tuesday, September 8, the Conference open d 

H. H. Blacke, of Denmark; Mr. Jurgis Ciurlys, of | at 10 a.m.. with a session devoted to a discussion on 

Lithuania ; and Professor Giancarlo Vallauri, of | Paper No. 2, “ Significant Trends in the Deve lop- 

Italy. | ment and Utilization of Power Resources.”’ Mr. Gano 
Earlier in the day, the actual business of the | Dunn (United States) was in the chair, and a sum- 

conference had commenced in the afternoon with | mary of the ten papers submitted on this topic was 
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given by Mr. R. T. Beall, of the same country. In 
the afternoon two meetings were held. In the 
Government Auditorium, Mr. J. G. Holzchaw 
(United States) took the chair at a discussion on 
Paper No. 7, the ** Organisation of Private Electric 
and Gas Utilities.” A summary of the twelve papers 
presented was givén by Col. William H. England 
(United States). In the Commerce Auditorium, a 
review of the thirteen contributions forming Paper 
No. 6, on “* Organisation of the Production, Trans- 
portation and Distribution of Natural and Manu- 
factured Gas,”’ was given by Mr. Elmer R. Weaver 
(United States). Mr. W. C. Beckford (United States) 
took the chair. The chief interest in these discussions 
was the clash between various American interests 
on the question of public versus private ownership, 
which, unfortunately, tended to give a_ political 
turn to a technical discussion. Judging from 
the remarks of the foreign delegates, there was no 
fundamental question at issue on this point in other 
parts of the world. So far as the American speakers 
were concerned, the remarks were largely in the 
nature of political controversy, which aroused con- 
siderable interest amongst foreign delegates. Mr. J. 
F. Fogarty said holding companies were essential 
instruments in the developments of utilities in the 
early period when capital was timid and difficult to 
attract, and that they had much to do with the 
tremendous growth of power consumption. Judge 
Robert E. Healy, in a contribution which received 
very wide publicity in the American press, vigorously 
attacked the pyramid type of financial organisation 
of the American power interests. Judge Healy con- 
tended that assets were unduly inflated in their 
capical representation. He urged private utility 
companies to free themselves from the bondage of 
holding companies and to devote themselves more 
to the production and sale of gas and electricity, and 
less to the production and sale of securities. Many 
other American speakers spoke for and against the 
opinions voiced by Judge Healy. 

Mr. M. Deutsch (Belgium) said that consolidation 
of small operating units resulted in cost reduction to 
the consumer. He was of opinion, however, that the 
United States was too large a country to be served 
by a single utilities system. Dr. C. H. Merz (Great 
Britain) suggested that improvements could best 
come from the initiative of the industry itself, as it 
was in a better position than anyone else to know its 
faults. He gave an account of improvements in the 
British power system and added that these improve- 
ments were initiated by the industry. Consolida- 
tions, particularly in London, he said, had given 
consumers the full benefit of these improvements. 
Mr. C. F. Lemaitre (Switzerland) said that electric 
service was available to 98 per cent. of the private 
dwellings in his country. This unprecedented situa- 
tion had been brought about without government 


mining industry in the sale of gas and by-pro- 
ducts. 

On Tuesday, September 8, the Second Congress 
on Large Dams started its deliberations at the 
National Museum with two sessions. The first 
session in the morning, with Col. Hugh L. Cooper 
(United States) in the chair, discussed the ‘* Design 
and Waterproofing of Shrinkage, Contraction and 
Expansion Joints.” The eleven papers which had 
been presented were summarised by Mr. Raymond 
E. Lapeau (United States). The second session, 
in the afternoon, discussed the “Study of the 
Facing of Masonry and Concrete Dams,” under the 
chairmanship of Mr. Alex Ekwall (Sweden). The 
ten papers presented were reviewed by Capt. 
T. H. Stanley (United States). Col. H. L. Cooper 
(United States) who was responsible for the Muscle 
Shoals Dam in the United States and the Dnieper 
Dam in Russia, stressed the necessity of elasticity 
| in dam construction. Dr. Theodore Rehbock (Ger- 
|many) mentioned the research at present being 
conducted at Pittsburgh on the use of rubber in 
dam construction. 

At noon on Tuesday, September 8, a pleasant 
interlude on the business sessions of the Conference 
was provided by Dr. Charles G. Abbot, secretary 
of the Smithsonian Institution, who was to have 
demonstrated his solar heat engine to the delegates. 
It had been hoped to use the solar engine as the 
source of power for a N.B.C. transmitter and thus 
make the sun furnish the current to broadcast 
itself for the first time. Unfortunately, a break- 
down of the circulating motor earlier in the day, 
followed by an attempt to operate the device, using a 
gravity circulating system resulted in melting one 
of the soldered joints and the loss of a large portion 
of the special heat-absorbing liquid of which there 
was no reserve supply in Washington. However, 
| Dr. Abbot explained his device to his radio audience 
and the assembled delegates, using a normal power 
supply for the broadcast. The machine on view had 
a reflecting surface of about 36 sq. ft., which was 
capable of producing steam sufficient for a 4-h.p. 
engine. The first official social function of the 
Conference was held at the Mayflower Hotel, Wash- 
ington, on the evening of the 8th. This was a 
| reception and dance to all members of the Con- 
ference and the ladies accompanying them. 








(To be continued.) 








NOTE. 
SocraL RESEARCH, 


THE question of the relative amounts of money 
spent on scientific investigations and on research 
into social problems, which was raised by Sir Josiah 





interference. In many cases, utilities were owned 
jointly by local governments and private stock- 
holders. Mr. Guiseppe Cenzato (Italy) spoke of the 
development of the industry in Italy, largely through 
the use of water power. The general trend of the 
remarks of the foreign delegates was that healthy 
competition between public and private ownership 
promoted the well-being and efficiency of the power 
industry with consequent benefit to the consumer. 

The main difference between the attitude of the 
American representatives and the attitude of the 
foreign delegates on this thorny question was that 
American attention was focussed on the financial 
structure of the industry, whilst the attention of the 
foreign delegates was directed to the technical 
problems and the problems of organisation other 
than financial which were involved. It was very 
noticeable that other foreign speakers, including 
Viscount Falmouth, Mr. Carl Urecke (Germany) and 
Mr. Edmond Roux (France) avoided any reference 
to the American domestic problem. A somewhat 
similar discussion of domestic problems by the 
American delegates was heard at the discussion on 





the Gas Industry. An interesting contribution to the supposes 


discussion at this paper was an account of the | 
German gas industry and the progress there being | 


made towards unification. It was stated that more | of the total expenditure for this purpose, 85 per 
than half the nation’s gas was drawn from large net-| cent. is devoted to wages and salaries, and he 
works supplied direct from the mines. One of the thought that some proportion of this expenditure 
biggest problems in that country was the com- | on personnel might usefully go to those engaged 
Petition between municipal gas works and the/on social survey. Although it is clear that an 


Stamp in his Presidential Address to the British 
Association at Blackpool, was further referred to 
by Professor A. M. Carr-Saunders in a paper read 
before the Association of Special Libraries and 
Information Bureaux at its 13th Annual Conference 
at Balliol College, Oxford, on the 19th inst. The 
paper was entitled ‘‘ The Need for the Centralisation 
of Information on Economic and Social Surveys.” 
As indicated by the word “ centralisation ”’ in this 
title, Professor Carr-Saunders advocated some type 
of central body which could advise, and presumably 
to some extent direct, those who are engaged in 
social research, or, as it is more generally called, 
social survey. Assuming that the body had funds 
available, it could itself initiate or assist work of 
this kind. Whether the relative values of the 
work which has been done in scientific and social 
research are accurately represented by the moneys 
which have been spent on the two types of activity 
need not at the moment be brought into the ques- 
tion, but Professor Carr-Saunders certainly made 
a fair point by his contention that general public 
opinion is inclined to be favourable to relatively 
large expenditure on scientific research because it 
that the necessary instruments and 
materials are expensive. This belief is not in itself 


inaccurate, but Professor Carr-Saunders stated that 
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authoritative body fostering and fathering social 
research might attract to the subject considerable 
more public interest and support than it now 
enjoys, Professor Carr-Saunders gave no hint of 
the type of constitution of the body he desires. 
It would not appear impossible that if sufficient 
public interest could be raised in this subject by 
those who are pressing its claims, a body somewhat 
on the lines of the Department of Scientific and 
Industrial Research might be constituted. A general 
directing authority of this kind might do much to 
unify and organise work now usually carried out 
by local and at times rather informal bodies. It 
should also be in a position to co-operate with, and 
obtain the assistance of, large industrial firms, 
many of which now carry out extensive social sur- 
veys. The bodies, frequently of a charitable nature, 
which carry out the better-advertised surveys, 
would appear to treat any work of the same kind 
conducted by an industrial company, as suspect. 
No similar lack of co-operation exists in the scientific 
world, and no great progress will be made in the 
social field until those who are interested in it arc 
prepared to utilise material and results which may 
have been obtained as a consequence of efforts 
directed to ends quite different from their own. 








THE BRITISH ASSOCIATION 
MEETING AT BLACKPOOL. 


SECTION G.—ENGINEERING. 
(Continued from page 316.) 

In our last issue we reported the discussion on 
the first paper taken on the morning of Friday, 
September 11. We now continue the account of 
the Friday morning meeting. 


TRAFFIC PROBLEMS ON THE LONDON, MIDLAND 
AND ScorrisH RaAILway. 


The second paper taken was one by Mr. Ashton 
Davies entitled “ Holiday Travel to Blackpool 
and its Problems for the London Midland and 
Scottish Railway.” This was reprinted on page 321, 
ante, and as the title affords sufficient indication 
of its nature we may at once deal with the discussion. 
On the invitation of the Chairman, this was opened 
by Mr. Stanier. The locomotives required, he 
said, must have reference to the operating condi- 
tions, and if the operating department asked for an 
engine specially suitable for the Blackpool traffic, 
such an engine could be supplied. In railway 
problems, however, it was always necessary to 
hasten slowly. 

Mr. H. H. Neilson referred to the station staffs 
and asked if the conduct of these staffs did not 
contribute to the success of any scheme for handling 
heavy traffic. He suggested that the staffs should 
be well versed in the movement of trains and 
enquired if the company took adequate steps to 
educate them regarding changes in traffic conditions. 
He had heard it said that the public had some 
difficulty in obtaining information regarding the 
running of trains during heavy rush periods. In 
conclusion, he asked if it were not a fact that when 
all the schemes and plans relating to traffic problems 
had been dealt with by the executive staff, the 
attitude of the working staff largely affected the 
results achieved. 

Professor Gilbert Cook said that, in the case of 
heavy road traffic, the construction of a by-pass 
was the solution usually adopted, and asked 
if the question of by-passing Preston had been 
considered, and Mr. G. Lomonossoff inquired whether 
the question of electric traction had been given 
attention. The question of colour-light signals was 
raised by Mr. Hartley, and Wing-Commander Cave- 
Brown-Cave inquired what was done with regard 
to the passengers who missed their trains. He also 
raised the question of communication between the 
men in control and the station staffs, and mentioned 
that in some cases loud speakers were being exten- 
sively used, although they were not in themselves 
sufficient. He concluded by inquiring what method 
was employed to inform the station staffs of any 
changes made by the men in control. 

Mr. Atkinson said he had gained the impression 
from the author’s remarks that the Blackpool 














traffic problem no longer existed; he thought, 
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however, that this was not correct. One problem, 
he said, arose from the proximity of the two main 
stations in Blackpool and the members of the public 
did not always know from which station their train 
would depart. The other problem arose from the 
inconvenience suffered by the travelling public 
during the period of the illuminations, owing to the 
great congestion at Blackpool North and Central 
stations. He concluded by inquiring if there were 
any possibility of improvement in that respect. 
The last speaker, Professor F. C. Lea, said he 
thought it possible that a considerable improvement 
might be effected by constructing a main station 
at St. Annes, where there seemed to be plenty of 
land available. 

In his reply, which was then taken, Mr. Davies 
said that Mr. Neilson had raised the question of the 
relationship between the various sections of the staff. 
With regard to this he said that every member of 
the staff regarded himself as an agent for the welfare 
of the system and he was glad to have the oppor- 
tunity of expressing his appreciation of their services. 
To inform the staff of forthcoming changes a special 
train programme was issued each week giving the 
Limes of arrival and departure, particulars of engine 
working and platform arrangements, and all 
necessary information. The question of a Preston 
by-pass, referred to by Professor Cook, had been 
carefully considered. It however, 
further to develop existing resources and the con- 
struction of a by-pass was complicated by the fact 
that numerous works existed on the possible routes. 
With regard to electrification, Mr. Davies said that 
a point which had struck him when 


was, possible 


of the latter it was necessary to intensify the traffic 
by improved signalling arrangements and other 
means. Electrification, however, was not actually 
a Blackpool problem. Trains to Blackpool came 
from all parts of the country and to change from 
steam to electric working at Preston would be very 
difficult. With regard to signalling, the advance- 
section system was employed, but it was possible 
that in the future the colour-light system might 
be substituted. It was intended, in any case, to 
adopt it at certain important junctions on the 
system. Loud speakers, Mr. Davies continued, | 
had first been adopted at Blackpool for making | 
announcements, but good indicators were also pro- 
vided. In reply to Mr. Atkinson, he had not said 
that there was no longer a Blackpool problem ; 
the problem, in fact, was still being investigated 
and it was hoped to obtain the necessary information 
to produce new schemes for the future. There was 
no difficulty from passengers missing trains, and if 
an individual wished to return by a train other than 
that for which he had booked the necessary arrange- 
ments could always be made. With regard to the 
suggested difficulty arising from the existence of 
two stations, it was always possible for a passenger 
to find from the time-table from which station his 
train started. There were sometimes delays during 


the illumination period, although these were usually | 


trifling compared with those experienced in road 
travel, which the public accepted without complaint. 
The Blackpool problem, however, had one fact to 
its credit, viz., that of all the mass of people carried 
not one had been killed or injured, and he thought 
that that was a noteworthy tribute to the staff of 
the British railways. 


THE PRESERVATION OF SEA BEACHES. 

The remainder of the morning was devoted to two 
papers relating to ccast-defence works, the first, 
by Messrs. H. J. Deane and E. Latham, entitled 
“The Preservation of Sea Beaches,’ and dealing 
with the general problem, and the second, by Mr. H. 
Banks, dealing with the coast defence works at 
Blackpool. We commence to reprint the former 
on page 329 of this issue of ENaingeerine. They 
were read in succession and both were illustrated 
by numerous lantern slides. 


The discussion was opened by Mr. J. 8. Wilson, | however, that this sum should be retained for use | 
who remarked that it had been stated in Messrs. | in other investigations, such as the noise from pile-| with an Iron-Cored Choke.” 


Deane and Latham’s paper that much depended 


comparing | 
foreign and British railways was the large number | 
of tracks employed on the former, whereas on those | 
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| together. He had been interested to hear from 
| Mr. Banks’ paper that the cost of maintenance of 
| the works at Blackpool was very low, but thought 
| this was not always the case. He suggested that 
some indication of the positions of the sections 
shown in Mr. Banks’ paper should be given on a 
plan covering the length of the promenade, which 
extended for some seven miles. Professor Gilbert 
Cook said that Mr. Banks’ paper showed a number 


of profiles and he noticed that those of later date | 


were all of a sloping character; he inquired the 
for this. Referring to the disfigurement 
produced by groynes, he said that Blackpool was 
fortunate in that respect since no groynes appeared 
to have been employed. Professor Cook also inquired 
if there had been any diminution of the silting up 
of the River Wyre at Fleetwood due to the sea works 
at Blackpool ? Wing-Commander Cave- Brown-Cave, 
referring to the destruction of sea walls by the 
impact of the water, asked if this was due to the 
blow normal to the surface or to the impulsive 
pressures produced in the crevices in a direction 
parallel with the surface. These pressures were 
surprisingly great and had been sufficient in one 
case to destroy a steel casting. 


reason 


Mr. Latham, in his reply, said that on the South | 


Coast the beaches were generally composed of 
shingle and sand with a varying range of tide. 


At Blackpool, on the other hand, the conditions 


resembled those in Holland, although there was a | 


larger range of tide. He could not say whether 
the silting at Fleetwood had been affected by the 
sea works at Blackpool, but thought it likely that 
the silting would have been diminished. Science, 
at present, could not be applied with sufficient 
accuracy to coast-defence work, but both he and 
Mr. Deane were of the opinion that the problem 
depended on littoral drift. Long groynes extending 
| below the water functioned only with regard to the 
upper length. Mr. Deane expressed his appreciation 


of Mr. Banks’ paper and thanked the meeting for | 


the reception accorded to the paper by Mr. Latham 
and himself. Mr. Banks, in his reply, first indicated 
on a map the positions of the different sections 
| given in his paper and then remarked that he had 
used groynes to some extent, not with the object of 
accumulating shingle but to prevent its movement 
in a northerly direction. This had been quite 
successful, whereas prior to the employment of the 
groynes there had been a noticeable diminution of 
the shingle on the foreshore. 


Professor Cramp then proposed a vote of thanks | 
to the authors, which was carried with acclamation, | 


and the meeting was adjourned until Monday, 
September 14. 


REPORTS OF COMMITTEES. 


When the meeting was resumed on Monday 
morning, September 14, the first business dealt 
with was the reports of Committees deferred owing 


to lack of time from the meeting of Thursday, | 


September 10. Wing-Commander Cave-Brown- 
Cave explained that the present function of the 


on made. At last year’s meeting the 
| Committee, first presided over by Sir Henry Fowler 
jand afterwards by Dr. Kaye, had given its first 
report and had recommended that effective measures 
| should be taken to put into force means to alleviate 
| the noise nuisance as soon as possible. The recom- 
| mendation had been supported by the Association 
and had been put forward to the Ministry of Trans- 
port. No reply had been received. Dr. Kaye 


progress 


had, therefore, been asked if any further research | 


| would be of assistance and he had replied to the 
effect that the Ministry was doing everything 
| possible to bring into effect the resolution submitted. 
It was, therefore, thought unnecessary to make any 
| further resolution. Research was still in progress 


}at Southampton relating both to exhaust noise | 
jand inlet noise, the cost being defrayed by the | 
| manufacturers so that the sum in the Committee’s 


hands had not been drawn upon. It was suggested, 


| driving, &c. Professor Cramp, who occupied the 


Committee on Noise was to hold a watching brief | 


(SEPT. 25, 1936. 


] 

Wing-Commander Cave-Brown-Cave explained that 
the Institution of Civil Engineers had agreed to take 
over the work and said he had received a letter 
from Mr. F. E. Wentworth-Shields pointing out that 
this was a further instance of work initiated by the 
British Association leading to valuable results, 
It was suggested, therefore, that the work of the 
Committee should be terminated. 

Mr. J. 8. Wilson said the question of earth 
pressures had for long confronted engineers, and it 
was desirable to get the problem on a more scientitic 
basis. The Committee’s work had now been handed 
over to the Institution of Civil Engineers and would 
| be carried out in connection with the Building 
| Research Station. A new development had occurred 
| in connection with the slipping of the sides of railway 
|cuttings whereby such occurrences would 
examined by the staff of the Department of Scientific 
and Industrial Research, by permission of the 
railway companies, and very valuable results 
would doubtless be obtained. The question of the 
| termination of the work of the Committee on Earth 
Pressures was then put to the meeting and agreed 
to. The Committee on Electrical Terms was 
re-appointed to continue its work. 





be 





ELECTRICITY FOR THE CONSUMER. 


| The first paper taken was one by Mr. H. F. 
Shanahan entitled “ Electricity for the Consumer,” 
and in the absence of the author this paper was 
read by one of the local secretaries, Mr. R. B. 
Warburton. It dealt with the statistics of electricity 
supply, explained the grid system and its advan- 
tages, dealt with distribution from the consumer's 
point of view, and mentioned some of the precau- 
| tions necessary for the use of electrical apparatus 
in the home, special stress being laid on the need 
for earthing portable appliances. Some particulars 
were also given of the electrical arrangements 
made for the well-known Blackpool illuminations, 
which accounted for a total load of 6,600 kW. 
Invited to open the discussion, Dr. C. C. Garrard 
referred to the question of distribution costs, the 
large number of voltages and frequencies in use 
in this country and the possible methods of increasing 
the sale of electrical energy. In the course of his 
remarks he expressed the view that it was desirable 
to have a complete reorganisation of the electrical 
distribution industry under public control. Profes- 
sor Marchant referred to the need for the standardi- 
|sation of plugs and sockets and mentioned that 
where electrical energy could be purchased at 
jd. per unit it became cheaper for heating than 
gas at 8d. pertherm. He thought the dangers from 
| electric shock were greatly exaggerated. The danger, 
| he said, was negligible unless the conditions were 
such as to ensure a very good contact, as might 
occur when a person in a bath made contact with 
some live terminal or other part. Mr. J. 8S. Wilson 
referred to the nuisance sometimes caused by the 
blowing of the supply company’s main fuse, as this 
could not be replaced without breaking a 
| which was not permitted. He thought it should 
not be beyond the wit of man to arrange matters 
so that a second fuse was switched in when the 
| first blew, without breaking the seal. 
| The reply was made by Mr. C. A. Neusam, who 
| pointed out that it was illegal to break the Company 5 
| seal but remarked that the fuse would be replaced 
| by one of the Company’s servants with very little 
|delay. In his experience, however, complaints 
regarding the blowing of the Company’s fuses were 
very few. At this point, Mr. Halsey raised the 
question of flat rates based on the rateable value of a 
| house, expressing the view that this was inequitable. 
| Mr. Neusam replied that there were several methods 
| of basing charges of this character, but their object 
| was in all cases to obtain a flat rate for service In 
| addition to the charge for the energy consumed. 





seal 


VARIABLE-FREQUENCY OSCILLATOR. 


Professor Cramp then called 
Marchant to give his paper entitled “* The Operation 
of a Variable Oscillator for Speedy Frequencies, 
Professor Marchant 
|explained the subject matter of the paper, which 


on Professor 


upon the method of trial and error. He hoped that, | chair, put this suggestion to the meeting and it was | we shall reprint in a subsequent issue of ENGLN- 


in the course of time, it would be possible to bring 
science and its application to this work closer 


duly agreed to. 
With regard to the Committee on Earth Pressures, 


EERING, and demonstrated the use of the apparatus 
| described. At the conclusion of Professor Marchant s 
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demonstration, Professor Cramp remarked that he 
had been struck by the wide range of frequencies 
which could be produced but thought that the 
notes were not pure as they reminded him of the 
notes of a clarinet or oboe, which were rich in 
harmonics. The oscillograph records exhibited by 
the author appeared to be similar to those obtained 
with an oscillating arc. It was, however, a valuable 
feature that it was possible to obtain such a wide 
range of frequencies with comparatively simple 
apparatus and doubtless any harmonics could be 
filtered out. The discussion took the form of a few 
questions, which were duly answered by the author, 
who, in replying, said the notes produced were not 
pure sine waves at low frequencies but approached 
the sine form more nearly as the frequency was 
increased. He pointed out that the introduction of 
a tapped inductance from which the cathode-ray 
oscillograph was supplied had the effect of intro- 
ducing some irregularities. He concluded by 
remarking that owing to a fire which had occurred 
in his laboratory he had not been able to do as 
much work with the apparatus as he could have 
wished. 


BEAM WIRELESS. 


After thanking Professor Marchant, the Chairman 
called upon Mr. A. W. Ladner to give his paper 
entitled “* Developments in the Beam Array.” This 
paper, which will be published in our columns at a 
later date, dealt with the difficulties of short-wave 
communication and with the development of the 
various forms of directional array employed. The 
author also referred to the fact that the development 
of beam wireless was slowly breaking Great Britain’s 
previous monopoly of overseas communication. 
Mr. Ladner explained the principal points dealt with 
in his paper without actually reading it, and 
illustrated his remarks by lantern slides, some of 
which showed various forms of fading in a particularly 
interesting manner. He also showed the effects of 
echo on the facsimile transmission of documents, &c. 
A brief discussion followed, owing to shortness of 
time. In it, Professor Howe pointed out that the 
wavelengths used for the beam system were formerly 
regarded as useless but had now created the remark- 
able world economic position to which the author 
had referred. Professor Marchant inquired if 
seasonal changes were made in the wavelengths 
used for communication with Australia. There was 
no time for Mr. Ladner to reply and after a vote of 
thanks to him, had been proposed and carried, the 
next paper was taken. 

ELECTRICAL DIMENSIONS AND UNITs. 

In this paper, of which we commence a reprint 
on page 347 of this issue of ENGINEERING, Dr. F. W. 
Lanchester, F.R.S., explained his views with regard 
to “ Electrical Units and Dimensions.” In doing so 
he used an orange to represent a charged body which, 
when moved, would produce magnetic effects, and 
an apple to represent a magnetic pole. The two 
objects, he said, represented two forms of magnetism 
which were linked by velocity. 

In calling upon Sir James Henderson to open the 
discussion, Professor Cramp remarked that an 
electrical charge was an electrical charge, whether 
it was moving or stationary. It was the same 
physical entity in both cases. The matter had been 
fully investigated by Faraday in 1832-33, who had 
tried to determine whether static electricity and 
electricity in motion were two different entities, 
but had come to the conclusion that they were one 
and the same thing. 

Sir James Henderson first remarked that he had 
contributed to the section last year* a paper on 
‘Fundamental Dimensions in Electrical Science ”’ 
and had been delighted to receive the support of 
Dr. Lanchester for the ideas and conclusions it con- 
tained. It would beseen from Dr. Lanchester’s present 
paper that he had had reason to change his opinion 
and that he had reverted to the dual system of 
dimensions. A close study of his reasons, however, 
would reveal that it was not the Maxwellian dual 
system that he was advocating but one in which 
the electricity in the two systems differed not only 
in definition, as in Maxwell, but also physically. 
His reasons for this change were not given in the 











* See ENGINEERING, vol. cxl., page 348 (1935). 
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paper, but were explained in a book now in the press. 
He had kindly sent him (Sir James) an advance 
copy of the book so that he had been able to study 
Dr. Lanchester’s reasons Which were based upon 
relativity and did not seem to be free from objections. 
The attitude which Sir James at present adopted 
towards the application of relativity to these 
problems was adequately given by a quotation from 
Professor Ferguson’s Presidential Address to Section 
A as follows: ‘ It is difficult to sum up Pearson’s 
attitude to the problem of casuality and to the 
general problem in a few sentences. Perhaps 
Kirchhoff’s diction concerning mechanics touches 
very nearly. the root of the matter, ‘ Mechanics 
is the science of motion, the problem of which is 
the description of the motions occurring in Nature 
completely and in the simplest possible manner.’ 
We live, in fact, amid a mass of perceptions ; and 
it is the business of physical science to correlate, 
in as simple a fashion as may be, a certain section 
of these facts.” 

The particular problem, as Sir James understood 
it, was the presentation of the fundamentals of 
electrical science in as simple a manner as possible 
and a considerable simplification could be brought 
about by the elimination of Maxwell’s definitions 
for each entity. In the second paragraph of his 
paper Dr. Lanchester had written: ‘‘ The author 
had laid it down as an axiom that no one physical 
entity can rightly have assigned to it more than one 
dimensional value or expression.” Sir James said 
he would prefer to alter this expression by the 
addition of the words: “ Without altering the 
definition of the entity.” This addition would 
remove considerable misunderstanding. Sir James 
then proceeded to summarise the steps by which 
in his paper (above referred to) he had eliminated 
the dual definitions in electrical science. The 
science, he said, was based upon experiments, the 
results of which were correlated by the pioneers 
into four dimensional equations, viz., 
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Also we had c? = A’/K = A®/u K. The polar co- 
ordinates in (4) and (4a) were omitted as they did 
not alter dimensions, These were the dimensional 
definitional equations of the science, K, », A’ and A 
being dimensional constants. Mathematically these 
equations were intractable as they stood and, 
historically, certain assumptions were made to make 
them tractable. Maxwell had assumed A to be 
a numeric and then he assumed either » or K, 
also to be a numeric, giving rise to the electro- 
magnetic and the electrostatic systems, respect- 
ively. In the light of modern discoveries, how- 
ever, there was now no longer any necessity to make 
these assumptions. Ampere’s theory that all 
magnetic phenomena were due to electric currents 
was now generally accepted. This theory gave us 
two additional connections between the above 
equations, viz., equation (4a) became a particular 
integral of equation (4) and equation (2) a par- 
ticular double integral of equation (4). The simplest 
solution, and the only one which was characteristic 
of Ampere’s theory and of no other, was A A’ and 
p all numerics ; also m = ids and the dimensions 
of all the entities agreed with Maxwell’s electro- 
magnetic system. The electrostatic units remained 
as units having the same ratios to the electro- 
magnetic units as before, but their dimensions were 
those of the electromagnetic system. He had also 
shown in his paper that Maxwell clearly forecast 
this result if Ampere’s theory should prove to be 
true. 

He very much liked Dr. Lanchester’s analysis of 
congruent systems of units, but saw no reason for 





defining an absolute system of units as he had done 
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in a footnote : ‘‘ Dimensionless constants have the 
same value in all absolute systems,’’ That was 
true in dynamics when we could form a mental 
picture of the mechanism involed, but in electrical 
science we had not yet reached that stage and, in 
consequence, our definitions were purely arbitrary 
dealing with effects of which the causes were hidden. 
By the adoption of a value of ~, = 10’ a practical 
MKS system was obtained agreeing with the 
electromagnetic practical system. There was a 
great deal in Dr. Lanchester’s paper, and in his 
book, worthy of deep study and the Section was to 
be congratulated on a valuable addition to dimen- 
sional theory. 

Professor Bailey, who continued the discussion, 
said he could not see much wrong with the old 
system clarified as Sir James Henderson had done. 
The question boiled down to what was the best 
power of 10 to include. He thought it was agreed 
that velocity came in and we could not help powers 
of 10 coming in somewhere. He was, however, 
always glad to hear a different point of view and 
was interested in Dr. Lanchester’s suggestions 
but had not had sufficient time to study them 
carefully. 

Professor Marchant said he had been interested 
in the MKS system. Having at first been sceptical 
he was now more converted. It was, however, 
only one out of eleven possible systems, but he 
thought it gave more convenient units. For 
conversion purposes it was only necessary to keep 

1 

9x 10” 
from which it was possible to make any calculation 
required. On the general question he said that 
the author had assumed that A = 1, and had not 


taken it into consideration, whereas it was a term 
‘ , A? . , 
in the equation he the velocity of light. It 


in mind the formule B= yw, H and «x, - 


would be possible to take either A l,«=1, 
or » = 1, or both » and « = 1, each giving another 
system of units. He thought, however, that A 
should be taken as equal to unity. 

Mr. J. H. Awbery said that all discussions on the 
subject must keep in mind the question of dimen- 
sions and units. In any proposed system the 
dimensions were entirely at our choice but the 
choice must be made so as to give the most con- 
venient units. In his opinion, the MKS system 
had more advantages than others. 

Professor Howe said he did not feel able to 
discuss the subject properly until he had had time 
to study the paper seriously. He remarked, 
however, that a moving body had another property, 
viz., kinetic energy, but it did not cease to have 
mass because it possessed kinetic energy. Dr. 
Lanchester here remarked that he had cited an 
example of the relationship between momentum 
and energy, and Professor Howe then explained 
that he had gathered from the paper that Dr. 
Lanchester regarded an electric charge as having 
different properties when moving and when at rest. 
Dr. Lanchester then said that this was his explana- 
tion of Professor Riicker’s method of taking either 
« or » as having the dimensions T*/L?. Momentum 
included mass as well as velocity and an electric 
current was similar to an electric charge with 
velocity. 

Professor Odell remarked that anyone inventing 
a new system of units caused trouble to others and 
his views agreed with those of Professor Bailey. 
The use of the MKS. system involved memorising 
new powers of 10 and he thought it was easier 
to remember such numbers as 1,760 and 2,240 
than powers of 10. Dr. Chapman said that teachers 
were very interested in the subject and his views 
coincided with those of Mr. Awbery. Mr. Stanley, 
referring to the MKS system, said it had received 
a good deal of support, especially in America, but 
it would have to be carefully considered before 
it were generally adopted here. Professor Marchant, 
speaking again, said he had intended to refer to a 
paper by Bennet on the MKS system in which the 
author stated that he thought it had many advan- 
tages and that a committee had been formed to decide 
how it could best be introduced in America. He 
also suggested that it might be appropriate for a 
committee to be formed to consider the introduction 
of the system in this country. 





Professor Cramp, in bringing the discussion to a 





344 


close, said he had one comment to make regarding 
the quantity »,. He understood that p, was a 
numeric and Dr. Lanchester had said that in any 
absolute system dimensional constants must all 
be the same. In one case, however, he had given 
it as unity and in another as 10’. To this Dr. 
Lanchester at once replied that the reason for using 
the value 10? was that the system was not absolute, 


but congruent. 

Dr. Lanchester then replied briefly to some of the 
points raised in the discussion. In the course of 
his remarks, he said it was against his axiom that 
one physical entity could have two dimensional 
expressions. ‘The product of the dimensions of 


The quantity A could not be 
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found in his book ; he did not know what it meant. 
He had been taken with Fitzgerald's suggestion, 





in which » and « were each equal to 


r. He 
had elaborated it into a system but had then | 


abandoned it. In the equation quoted by Professor | 


Marchant either « @ OF » was equal to that 


quantity ; the other was a numeric. With regard 
to the MKS system, he did not agree that the 
question of the magnitudes of the units was of 
any importance ; the units must be made convenient 
for the purpose required. When referring to calories 
the gramme calorie was sometimes meant and 
sometimes the kilogramme calorie. He thought 
hopeless chaos would result if it were not known 
whether quantities were expressed in metres or 
centimetres, grammes or kilogrammes. He would 
be glad to answer the other questions raised in 
writing. 

After a vote of thanks to Dr. Lanchester had been 
proposed and carried, the meeting adjourned until 
the afternoon. 

(1'o be continued.) 


THE INSTITUTE OF METALS; 
PARIS MEETING. 


(Continued from page 313.) 


CoNTINUING our account of the recent autumn 
meeting of the Institute of Metals, held in Paris, | 
we have now to deal with the first session for the | 
reading and discussion of papers which opened at | 
9.45 a.m. on Tuesday, September 15, in the amphi- 
theatre of the Maison de la Chimie in the rue St. 
Dominique. Mr. W. R. Barclay, the President, 
again occupied the chair. In a brief speech he 
introduced Mr. J. Dalmais, President of the Bureau 
International des Applications de l’ Aluminium, and 
chairman of the Paris Reception Committee, who, 
on behalf of the Bureau and the firms constituting 
it, and the Chambre Syndicale des Métaux, weleoomed 
the Institute to Paris. In thanking Mr. Dalmais, 
Mr. Barclay mentioned that this was the Institute's 
tirst visit to France, and that a body of metallurgists 
could not meet in that country without recalling 
the great debt they owed to those eminent French 
workers who had done so much in the realms of 
metallography and physical metallurgy, and among 
whom were Osmond, Le Chatelier, Guillet, Chevenard 
and Portevin. Dr. R. Seligman, who returned 
thanks to Mr. Dalmais, in French, congratulated 
French scientists on their efforts which had cul- 
minated in the establishment of the splendid Maison 
de la Chimie, The house once occupied by the 
Comtes d'Auvergne had now a scientific 
ventre. In England a similar effort had been made, 
but, for the present time, the project had been 
shelved. During the vhole of his life he had been 
engaged in the aluminium industry, and it was with 
yratification, therefore, that he mentioned the names 
of three great French scientists, namely, Sainte- 
Claire Deville, Moissan and Héroult. The aim of the 
institute in holding its autumn meetings in various 
countries was to tighten the bonds which united 
metallurgists in combating problems which were 
common to all. 

The minutes of the previous meeting having been 
dealt with, the secretary read a list of the names of 
the members, nominated by the Council, to be 
balloted for in connection with the election of 
officers for the year 1937-38. Among the nomina- 
tions were, as president, Mr. W. R, Barclay; as 


become 
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vice-presidents, Engineer Vice-Admiral Sir Robert 
Dixon and Lieut.-Col. The Hon. R. M. Preston ; 
and as members of the Council Mr. W. T. Griffiths, 
Mr. Stanley Robson, Mr: A. J. G. Smout, and Dr. D. 
Stockdale. ‘The President stated that the result of 


the ballot would be declared at the Annual General | 
Meeting, to be held in London on March 10 and 11, | 


1937. He also announced that within the past 
48 hours he had received an invitation to hold the 
next autumn meeting in Sheffield. The Council 
had not yet had time to discuss the proposal, but he 
felt sure that the invitation would be given every 
consideration. 


Conpuctivity oF Hieu-Purtry ALUMINIUM. 

The first paper considered by the meeting dealt 
with ** The Conductivity of Super- Purity Aluminium: 
The Influence of Small Metallic Additions.” The 
author was Mr. G. G. Gauthier, who stated that he 
had studied the effect, on the conductivity of 
aluminium of a purity exceeding 99-99 per cent., 
of additions of those elements which might occur 
as impurities in commercial aluminium. Additions 
of iron and of silicon were made ranging from 
0-2 per cent. to | per cent. ; of copper from 0-05 per 
cent, to 0-25 per cent. ; of zinc from 0-25 per cent. 
to 1-25 per cent., of nickel from 0-05 per cent. to 
0-50 per cent. ; of manganese, of titanium, and of 
vanadium from 0-005 per cent. to 0-025 per cent. ; 
of magnesium from 0-25 per cent. to 1-25 per 
cent., and of chromium from 0-0025 per cent. to 
0-0125 per cent. Additions of elements not usually 
occurring in aluminium, namely, silver, gold, and 
gallium, were also made. The results obtained 
showed that aluminium followed the universal law 
that the conductivity and the temperature coeflicient 
of conductivity both increased with the purity. 
As regards the average decrease of conductivity 
brought about by the different elements within the 
limits investigated, it was possible to divide the 
elements into three groups. Gold, gallium, nickel, 
silicon, iron, and zine all had little effect. Copper, 
silver, and magnesium had rather more effect. 
Titanium, vanadium, manganese, and chromium all 
exerted a considerable effect. The data presented 
in the paper were of value in that they had been 
determined under favourable experimental condi- 
tions, owing to the extreme purity of the basis 
metal and the large amount which had been available. 
Norbury had put forward the hypothesis that the 
increase in resistivity brought about by the addition 
of the same number of atoms was larger, the greater 
the separation between the added element and the 
basis metal in the periodic system. In spite of the 
precautions taken in preparing his samples, the 
author’s figures did not support Norbury’s law. 

Dr. A. G. C. Gwyer, who opened the discussion, 
stated that the paper would appeal to a wide circle 
of metallurgists, and not merely to those interested 
in aluminium, because it was the first contribution 
the Institute had had on the so-called super-purity 
metals. The purity of the aluminium employed was 
similar to what had been obtained in the United 
States in the case of the metal zinc. Moreover, the 
very purity of the aluminium employed had 
stimulated a high degree of accuracy in the experi- 
mental work carried out in the course of the 
research and there was little to criticise. In former 
times it was extraordinarily difficult to carry out 
work of this kind because no means of controlling 
the extreme purity of the basis metal were then 
available. The author had concluded that silicon 
had little effect on the conductivity and there was 
no question but that this was quite true when the 
silicon was in graphitic form. He would like to know 
what was the relative effect when the silicon was 
entirely in solid solution. 

Dr. L. H. Callendar said that he had done work 
on somewhat similar lines but had studied more 
particularly the effect of annealing. Mr. Gauthier 
had heated his specimens for three hours at 320 deg. 
C, and had slowly cooled them for 24 hours down to 
100 deg. C. He did not think that in the case of 
silicon this would be sufficient to bring about equili- 
brium in the metal. His own experience had been 
that it would take much longer to bring about 
equilibrium at 100 deg. C. between the silicon and 
the aluminium. Consequently the author was 
scarcely justified in stating that the solubility at 
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100 deg. C. was 0-06 per cent. With regard to the 
effect of iron alone, the author’s results confirmed 
a belief to which he had previously given utterance, 
namely, that this effect was much less than was 
generally supposed. The effect, in fact, was due 
more to the silicon than to the iron. Data given 
in the paper illustrated this point well. The 
conductivity values of quenched metal containing 
both silicon and iron were extremely close to those 
obtained with silicon alone, that was to say that 
the iron had almost no effect. With annealed 
samples, which, as already stated, were not, in 
his opinion, in equilibrium, the figures were some- 
what lower than those obtained with silicon alone. 
The iron did not seem to form a true compound 
with the silicon since a longer anneal gave a higher 
conductivity value and further separation of the 
silicon. The author had not dealt with calcium 
and sodium. These elements always used to be 
present, in small amounts, in aluminium and he 
would like to know if Mr. Gauthier had any results 
to offer on the subject. 

Professor A. Portevin stated that Mr. Gauthier’s 
results confirmed the very important influence 
of two elements present as impurities in commercial 
aluminium, namely, titanium and vanadium. An 
element, which it was interesting to note had little 
effect on the conductivity of aluminium was gallium. 
Aluminium ores which did not contain gallium were 
unknown and this metal was therefore present in 
commercial aluminium in which it was, so to speak, 
‘*“camouflaged.” It should not, however, be 
concluded that these metals were mutually soluble 
in the solid state; their solid solubility was in 
fact very limited. The next speaker, Professor 
Dr.-Ing. A. von Zeerleder, who closed the discussion, 
said that the author had compared some of his 
results with those obtained by his colleague, Mr. M. 
Bosshard, in 1927, which results were now nearly 
10 years old. The aluminium with which he had 
worked was of 99-7 purity only. He agreed with 
Dr. Callendar that the duration of the anneal had not 
been sufficiently long. Moreover, in work of this 
kind, his colleagues and himself had found it neces- 
sary to anneal at temperatures as high as 500 deg. 
or 600 deg. C. in order to get all the added elements 
into solution. Thanks to the super-purity alumi- 
nium, which the author’s Company, Messrs. La 
Compagnie de Produits Chimiques et Electro- 
métallurgiques Alais, Froges et Camargue, had now 
made available, the work begun by Mr. Gauthier 
would be continued and amplified. The author 
intimated that he would reply to the discussion in 
writing. 

PROPERTIES OF ALLOYS AND INDUSTRIAL 
CONDITIONS. 

‘** The Complex Interdependence of the Properties 
of Alloys and the Industrial Conditions of their 
Manufacture, Testing, and Use,” was the title of the 
second contribution considered. It was by M. le 
Marquis R. de Fleury and Dr. H. Portier, and was 
presented to the meeting by the latter, after the 
Marquis de Fleury had made a brief introductory 
speech. The authors stated that the present study 
summarised the experience of many years, directing 
attention to the unsuspected and troublesome factors 
which intervened at every stage between the pro- 
duction and utilisation of an alloy. All metallurg- 
ists in contact with manufacture were aware of the 
many apparently unrelated factors which were 
brought to light during experiments with new alloys, 
new processes, or new tests. Experience showed 
that, in the best-directed foundries, the quality ol 
the product was subject to inexplicable fluctuations 
which often disappeared of their own accord. They 
were due to the intervention of indirect factors, the 
influence of which was small but cumulative, such 
as the increase in the amount of impurities in the 
metal by repeated remelting, and the consequent 
depreciation. The amount of such depreciation 
could be measured by the change in a given pro- 
perty, such as castability, elastic limit, &., oF 
more simply by the increase in the number of rejects. 
Iron crucibles were a possible cause of trouble in the 
foundry, as increase of iron content of the metal not 
only affected the mechanical properties, but also 
increased the solidification interval. Moreover, the 
physical and chemical quality of the moulding sand 
introduced many indirect factors, and such unusual 
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occurrences as the pick-up of soot from a neigh- 
bouring railway might lead to bad castings. 

Large monobloc castings for severe duty could not 
be made in high-strength alloys having a large 
solidification interval without prohibitive risks and 
difficulties. For these alloys monobloc design must 
be abandoned. Alpax, on the other hand, was 
unsuitable for designs which required the assembly 
of a large number of small units, on account of its 
poor resistance to high local stresses, particularly 
at right angles to the assembly bolts. Breakdowns 
of motors were sometimes attributed to faulty 
material, when the basic cause was to be found in 
one of the numerous thermodynamic factors of its 
functioning. Persistent piston seizure, for example, 
had at times been traced to the use of inferior fuel. 
Again, the corrosion of magnesium-alloy petrol 
tanks by additions of tetraethyl lead to the fuel, 
resulted in the decomposition of this anti-detonant, 
so that, until a chemical remedy had been found, 
the metal of the tank had been accused of reducing 
the possible compression ratio. On the other hand, 
the thermodynamic factors were themselves 
affected by the appearance of new alloys. The use 
of beryllium-copper alloys of high thermal con- 
ductivity, for exhaust valves, had enabled these to 
work at lower temperature, and so increased the 
life of the enginé. 

The discussion was opened by Dr. C. H. Desch, 
F.R.S., who stated that the paper and the autumn 
lecture of the previous day constituted, in some 
respects, a new phase in the proceedings of the 
Institute. The authors had drawn attention to 
the influence of re-worked metal and scrap, and, 
certainly, this question would become more and 
more insistent as the manufacture of metallurgical 
products increased. A century ago the production 
of steel was only a minute fraction of that of pig- 
iron. In 1914, the production of steel was nearly 
equal to that of pig-iron. Since 1918, the curves 
had crossed, and at the present time an open- 
hearth furnace charge of 60 per cent. of scrap and 
40 per cent. of pig-iron was quite a usualone, These 
conditions were bound to present themselves in the 
case of other metals, and in view of what had been 
said that morning in connection with the importance 
of increasing the purity of metals, the re-working of 
old metals returned into industry was a question 
which must receive attention. Professor A. Por- 
tevin, who spoke next, said that in cases of failure 
the metal was always blamed. Such and such an 
impurity, inclusion or segregate, or grossness of 
crystallisation was subsequently found to be the 
cause of breakage, when in reality the fault lay with 
the operator. With reference to deterioration due 
to repeated meltings, the danger of this should not 
be dwelt upon too much. What were at one time 
considered to be impurities were in some cases 
subsequently found to be otherwise. As a student 
he had been taught that sulphur, arsenic, and 
copper were definitely harmful constituents in steel, 
Actually, elements such as these were now purposely 
added to various ferrous alloys. The authors had 
mentioned the silicon-aluminium alloys, and it was 
interesting to point out that silicon had once been 
considered an impurity in that metal. 

Mr. H. J. Maybrey stated that in the aluminium 
foundry the scrap question was becoming a very 
difficult one. The scrap received was so hetero- 
geneous that, in his opinion, it should be made into 
secondary ingots prior to delivery. This question 
of scrap was again referred to by the next speaker, 
Dr. P. G. Bastien, who stated that the deterioration 
of metal as the result of repeated meltings might 
be due to oxidation or to the absorption of nitrogen 
from the air when in the liquid state. This question 
was of particular importance in the case of metals 
having great chemical affinity, like aluminium and 
magnesium. He had studied the influence of five 
Successive re-meltings on an extra-light alloy of 
magnesium containing 6 per cent. of aluminium, 
and it had been shown that there was a rapid lowering 
of the castability of the alloy and that its mechanical 
properties, particularly its resistance to impact, 
declined. It would, however, be dangerous to 
®xaggerate this question of deterioration because 
the metallurgy of a particular metal could not be 
Considered to be established until the material was 
capable of being refined just prior to casting. Thus 
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aluminium might be deoxidised and purified, before 
casting, either by means of suitable fluxes or even 
by filtration. Similarly, the alloys of magnesium 
were now purified before casting by means of a 
flux consisting essentially of chlorides of the alkali- 
metals and alkaline-earths, which, in a_ well- 
conducted works reduced deterioration to small 
proportions, 

In closing the discussion, the President remarked 
that the authors’ conclusion that metallurgists 
should guard against the unconsidered application 
of new alloys and engineers against hasty condemna- 
tion of the materials with which they were supplied, 
were well worthy of attention. In a brief reply the 
Marquis de Fleury stated that works must have 
means for utilising their secondary products. 
A works which limited itself to the exclusive 
production of high-grade material might not be 
commercially successful for long. 


PROPERTIES OF ALUMINIUM ALLOYS AFTER 
PROLONGED HEATING. 

The third paper taken, which was by Professor 
A. von Zeerleder and Dr. R. Irmann, dealt with the 
‘* Mechanical Properties of Aluminium and its Alloys 
after Prolonged Heating.” It was read in abstract 
by Professor von Zeerleder, who stated that an 
extensive investigation had been conducted on the 
strength of pure aluminium and some of its alloys 
after heating for long periods at between 75 deg. C. 
and 300 deg.C. The compositions of the alloys em- 
ployed are given in the Table below. The heating 
periods employed extended over approximately two 
years. After treatments of different duration at 
elevated temperatures, some specimens were cooled 
and tested at room temperature; others were 
tested at the treatment temperature. For complete 
softening at 250 deg. C., for example, heating periods 
of at least six months were required in the case of 
pure aluminium and Anticorodal, and of more than 
two years for Avional and Y-alloy. A still longer 
time was necessary in the case of the alloy R.R. 59. 
To determine the decrease in strength of any 
material after heating for long periods at elevated 
Table of Analysis. 
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R.R. 59 alloy ..| 1°15 | 0-82 1-49 | 2-35 1 Ti 0-06 

















temperatures it was necessary, therefore, to carry 
out tests of long duration. 

The discussion was opened by Professor Portevin, 
who stated that the authors had confirmed that these 
tests of long duration were necessary in the case of 
aluminium alloys. The réle of science was, however, 
not only to discover facts but to establish laws in 
order to systematise research and to enable 
metallurgists to forecast the properties of materials. 
If a specimen were submitted to a test the duration 
of which was equal to its anticipated length of 
service, this procedure would give security, but 
such a method was hardly practical and was, in 
fact, impossible. It was therefore necessary to 
unravel the complex phenomena which were 
revealed by the modifications in properties indicated 
in the paper and to establish laws, even if these were 
approximate at first. In this manner it would be 
possible to classify materials by means of tests 
which would be not only of reasonable lengths, but 
would indeed be of short duration and thus could be 
greatly multiplied. 

Professor D. Hanson recalled that for the establish- 
ment of thermal-equilibrium diagrams, the time 
taken to anneal alloys had once been deplorably 
short. Metallurgists had been content to anneal 
alloys for two or three days. Now, however, anneal- 
ings of one, two, three, or more, weeks were quite 
standard practice. While the authors’ tests gave a 
great deal of information it was quite clear that they 
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were still not complete. When an alloy was exposed 
to a temperature of 200 deg. C., it was presumably 


also subjected to stress. Creep phenomena mani- 
fested themselves to a marked degree at 100 deg. 
and 200 deg. C. in aluminium, and this work the 
authors had only just begun. The next speaker, 
Dr. R. Seligman, stated that upwards of 20 years 
had elapsed since this same subject had been 
discussed at great length following upon a paper 
read before the Institute by Sir Harold Carpenter, 
F.R.S. Memories were short and that paper had 
apparently been completely forgotten. Sir Harold 
and his colleagues had continued their work, which 
had been limited to pure aluminium, for over 
five years and their conclusions had been much the 
same as those arrived at by the present authors. 
Since that time other workers had conducted 
investigations on aluminium alloys, but of these also, 
the present authors seemed unaware. 

In a brief reply, Professor von Zeerleder thanked 
Dr. Seligman for his information. He added that 
one difficulty with regard to shortening the tests 
was that, at each annealing temperature, age- 
hardening occurred in many alloys, and continued 
for some time before the annealing effect manifested 
itself. 


THE PRopucTion OF ALUMINIUM REFLECTORS. 


The fourth and last paper dealt with on Tuesday, 
September 15, was by Mr. N. D. Pullen and was 
entitled “ An Anodic Treatment for the Production 
of Aluminium Reflectors.” It contained a descrip- 
tion of a dual anodic process designed for the 
treatment of aluminium surfaces in order to produce 
a high degree of reflectivity. The author stated 
that the problem consisted in devising a process 
which would, in the first place, increase the reflec- 
tivity of a normal aluminium surface to an appre- 
ciable extent and then render such surface perma- 
nent. The process, developed as the result of 
investigations at the Research Laboratories of 
Messrs. The British Aluminium Company, Limited, 
Warrington, was divisible into two main parts, 
namely, the production of the brightened highly- 
reflective surface, and the application of a protective 
layer which must not reduce the degree of reflec- 
tivity already attained. The first bath in which the 
electrolytic brightening was produced was a mixture 
of sodium carbonate and sodium phosphate in the 
approximate proportions of 3:1, having a strongly 
alkaline reaction. The second bath in which a 
reinforcing film was produced consisted preferably 
of a strong solution of acid sodium sulphate, Pre- 
liminary tests on the corrosion-resistance of the 
double film, such as their resistance to dilute alkalis 
and dilute acids, showed that they were at least 
as good as, and probably better than, anodic films 
produced by more orthodox means. Other tests, 
carried out with metal used as reflectors for electric 
and gas-heating elements over periods of 1,500 hours 
and 1,000 hours, respectively, had also given satis- 
factory results. The films absorbed dye-stufis very 
readily, producing brilliant colours. The reflec- 
tivity values for aluminium of 99-8 per cent. purity, 
treated by the process, had been determined in 
comparison with similar values for nickel, silver, 
and chromium plate, and other materials generally 
used for mirrors or reflectors. Taking a standard 
silvered mirror as 100, the percentage figure for 
a mirror of distilled aluminium on glass was 101-5, 
for brightened aluminium 86-0, for stainless steel 
54-0, for silver plate 97-0, for nickel plate 72-0, 
and for chromium plate 72-0. The silver, nickel, 
and chromium specimens were in the form of a 
flat, plated and highly-polished brass sheet, as 
supplied by manufacturers for reflectors. The 
aluminium specimen was a piece of commercial 
sheet, also polished and electrolytically brightened. 

Mr. H. Sutton, who opened the discussion, asked 
whether any difference was obtained when daylight 
was used, the author having apparently used arti- 
ficial light in all his experiments. Mr. Pullen had 
given data on the reflectivity values of aluminium 
of 99-8 per cent. purity in comparison with similar 
values for other mirrors, and he would like to know 
if these values would stand in the same relative 
order after twelve months’ exposure in a British 
atmosphere. Dr, A. G. C, Gwyer, who spoke next, 





drew attention to the extraordinary stability of 





346 


these films when exposed to high temperatures. 
He stated that the mirrors retained their brightness 
right up to the melting point. The President, who 
was the next speaker, said that the discovery of 
anodic films had opened up a wonderful vista which 
had been somewhat startling at the time. Similarly, 
the author's transparent films embodied great 
possibilities. Dr. R. Seligman, in closing the dis- 
cussion, said that he wondered whether members 
of the Institute realised that work on the anodic 
treatment began under the auspices of the Corrosion 
Committee of the Institute, and that French 
metallurgists had actually coined the verb “ Ben- 
goughiser.” In a brief reply, Mr. Pullen stated 


that he had attempted to use daylight, but, unfor- | 


tunately, Warrington daylight was somewhat un- 
certain. At all events, he had ascertained that the 
reflectivity values came in the same relative order. 
The aluminium reflectors had so far been exposed 
for two and a half months ; they had been washed, 
as required, to remove dust and dirt, but, so far, 
there was no sign of corrosion on the mirrors. 

At this stage of the proceedings, the President 
adjourned the meeting until 10 a.m. on the following 
day, Wednesday, September 16. After luncheon, 
the members left the Hétel Palais d’Orsay at 2 p.m. 
to pay visits to the works of Messrs. La Société 
Francaise Babcock and Wilcox, La Courneuve ; the 
Tréfileries de Vitry ; the Cableries de St. Maurice ; 
the works of the Société des Phares Marchal, 
Pantin; the works of the Société Frangaise des 
Métaux et Alliages Blancs, and the works of the 
Société des Alliages d’Etain et Dérivés, Montreuil- 
sous-Bois. In the evening, the members and ladies 
were entertained to a most enjoyable banquet given 
by the Bureau International des Applications de 
l’Aluminium at the Maison de la Chimie. 


(To be continued.) 








NOTES ON NEW BOOKS. 


Atruoven there is to-day no lack of text-books on 
elementary mathematics, there is yet room for a work 
such as that of J. H. Wolfe and Prof. E. R. Phelps, en- 
titled Practical Shop Mathematics, and published by the 
McGraw-Hill Publishing Company, Limited, London. 
The text is to be issued in two volumes, but it is only 
Vol. I, priced at 12s. net, which is here considered. The 
authors cater for the needs of those students who do 
not intend to take up studies of an advanced nature in 
college or university, but who require sufficient mathe- 
matical knowledge to enable them to tackle the prob- 
lems which arise in the machine shop. The 329 pages 
comprise three sections, namely, Simple Arithmetic, 
Geometry, and Trigonometry. The first, besides dealing 
with fractions, decimals, square roots, ratio, and percen- 
tages, contains useful chapters of a practical nature on 
micrometers, verniers, bevel protractors, and tapers. In 
the Geometry section, formal proofs of 50 propositions 
are given, as well as formule for areas and volumes of 
the more common plane and solid figures, and many 
geometrical exercises. About one-half of the book is 
devoted to simple trigonometry, and trigonometrical 
problems. The rich fund of experience of workshop 
practice upon which the authors draw is reflected in the 
large number of practical problems taken from tool 
rooms, die cutting, and drawing-office practice. 
To such vocational institutions as trade schools, and 
technical schools, the book will be very useful, and 
although answers to problems are not included, the 
many solutions, and the lucid exposition of the text, 
commend it to those requiring a work of this nature 
for home study. 


Teachers and students of engineering realise the 
convenience of having at hand well chosen sets of 
problems for exercise work, graded in sets of increasing 
difficulty. The success of Kzamples in Heat and Heat 
Engines, by T. Peel, M.A., of Cambridge University, 
first published in 191%, has led to the issue of a second 
edition by the Cambridge University Press, at the 
price of 58. The book has been well revised and 
enlarged. There are 40 papers, of eight questions each, 
grouped under such headings as heat and work, laws 
of gases, gas cycles, indicator diagrams, steam engine 
trials, combustion and explosion of gases, steam 
turbines, &. These are followed by ten papers of ten 
questions each, the questions in this section being of a 
varied and general character. The standard of difficulty 
to which the questions reach is that of the ““ A’ papers 
of the Cambridge Tripos. Beginning with elementary 
thermodynamics, they lead up to problems on internal 
combustion engines, steam engines, steam turbines, 
boilers, compressors and refrigerating plant. Problems 
on elementary heat transmission—not merely heat 
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conduction, as they are called in the book—are also 
included. Questions on the dynamics of engines are 
excluded. The book provides ample and excellent 
material for exercises on elementary and applied 
thermodynamics, and should be appreciated by both 
students and teachers. 


Among the preliminary questions that arise when- 
ever any building work is contemplated is the all- 
important one of costs, and, indeed, there are few 
people among those intimately associated with con- 
structional work who have not wished for some reliable 
reference in this connection. The second and revised 
edition of Builders’ Estimates and Pricing Data, by 
Mr. Henry A. Mackmin, lately published by Messrs. 
Chapman and Hall, Ltd., London, price 12s. 6d. net, 
should go far towards fulfilling such requirements. Be- 
cause it has been written primarily as a text-book for 
young quantity surveyors to show them how to prepare 
prices, and also to indicate the many pitfalls connected 
with this work, the author has been at some pains to 
avoid methods and explanations that require specialised 
knowledge of the subject in order to be clearly under- 
stood. No book ever written can replace actual per- 
sonal experience in any particular direction, a fact 
that Mr. Mackmin justly emphasises in pointing out 
that in pricing, just as in other branches of all skilled 
professions, it is the actual contact and experience 
over a considerable period that makes for accuracy and 
ease. There is a valuable chapter dealing, among 
other things, with the often puzzling fact of why 
contractors’ estimates for the same job vary so greatly. 
A clear and concise method of setting out the costs in 
reinforced concrete and structural steelwork, together 
with all the incidental labours involved, will doubtless 
appeal to those desirous of knowing exactly how prices 
for these types of construction are estimated. One 
point the author mentions is that in drain laying 
“neat ’’ cement joints are often specified. No doubt 
he is well informed on this point, but recent research 
}on mortars quite definitely proves that the use of 
|“ neat’? cement for any work is bad practice. The 
| dangers of too rich a mix in connection with cement 
| mortars has been the subject of many papers by the 
| Building Research Station. There are, of course, 
|}some omissions in the matter, such as reference to 
| pricing, &c., of glazed wall tiles and to work executed 
in ply wood and the various types of block and laminated 
boards. Nevertheless, this book can be warmly 
recommended as an accurate and authoritative work 
on the subject, full of just that kind of information 
and advice required by those who desire a guide in 
the making of exact, as well as approximate estimates 
of building costs. 





The German law to bring about industrial rationalisa- 
tion has laid the foundations for an internal reorganisa- 
tion of industry in that country. It conceives industry, 
not only as a self-contained economic unit, but as an 
essential part of the community, the communal aspect 
of which must not be ignored in any attempt to increase 
industrial efficiency. In the opinion of Dr. Von 
Schiitz, it is desirable that each individual, employer 
and employee should be able to put in its true perspec- 
tive the result of his own industry. To this end he has 
produced in Die Fabrik als Organismus (Hamburg- 
Hanseatische Verlagsanstalt. Price 6-80 marks) a book 
dealing with factory production which, while con- 
taining much valuable information for the works 
director and manager, affords a comprehensive survey 
of the subject which will be valuable to all assistant 
works members. The author treats first, of the planning 
and preparation necessary for economical factory pro- 
duction. Then he goes on to consider methods of 
mass production and their application. A third section 
dealing with methods of works organisation, discusses 
the standardisation of types and the simplification of 
parts; tolerances; the choice and utilisation of 
machines, tools, and materials; and time studies. A 
valuable section is that on accounting, and quick and 
accurate means of drawing up cost accounts and 
analytical records. The book is not a mere theoretical 
treatise, but bears abundant testimony to the fact 
that the author has had more than ten years’ practical 
experience in over 65 industrial concerns. Its 147 
pages contain numerous illustrations, statistics and 
tables, and it will prove of benefit to works managers, 
engineers, and to all interested in works organisation 
and the economics of modern production. 


Research work on the railways of the United States 
has been considerably hampered by the effects of the 


economic depression. Evidence of this is repeatedly 
noticeable in the pages of the Twenty-Sizth Annual 
Proceedings of the International Railway Fuel Associa- 
tion, 1935 (published by the Association, 1660, Old 
Colony Buildings, Chicago, Ill.) and particularly in 
regard to new or improved appliances for promoting 
fuel economy, there being apparently nothing in this 
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direction to report. In the section dealing with the 
steam turbine and condensing locomotive, no new 
information was available, though the committee con. 
cerned, after referring to the L.M.S. locomotive, put 
forward a design for a turbine driven machine of 
2,500 h.p. to 3,000-h.p. capacity. This proposal 
provides for a locomotive running on two four. 
wheeled trucks, all axles being gear-driven from 
a single turbine, the steam to be generated in four 
oil-fired two-pressure type boilers, with a maximum 
steam pressure of 1,000 lb. and 750 deg. F. superheat, 
and with an air-cooled condenser. The proposal js 
largely of hypothetical interest, and involves a great 
number of unknown quantities. In regard to locomotive 
firing practice, short papers read at the Conference are 
reproduced, dealing with both oil and coal burning. 
As to the former, the importance of securing the correct 
firing temperature for the type of fuel oil in use was 
insisted on both in the paper and in the discussion 
following it. Very great differences exist in the grades 
and quality of fuel oil available, and the required firing 
temperature varies accordingly. Trouble with excessive 
carbonisation in the firebox and with “ drumming” 
can be to a great extent avoided by correct use of the 
atomiser and dampers. As to coal firing, the paper 
read was mainly concerned with economies at terminals, 
but the discussion turned almost entirely on grates, 
there being a unanimous opinion that the old pattern 
of grate used in America with approximately 40 per 
cent. air space is no longer suitable, and that with the 
small coal and slack, fired efficiently by mechanical 
stokers, far better results are obtained by using grates 
with about 14 per cent. air space. 


In books devoted to the theory of structures due 
consideration is usually given to the construction and 
use of shearing force and bending moment diagrams for 
beams, but the same cannot always be said about the 
treatment of influence diagrams. The use of such figures 
greatly reduces the labour of calculation in instances 
where, for example, it is required to find the stress 
imposed on beams by the action of axle-loads associated 
with locomotives. For specified structures, shearing 
force and bending moment diagrams give the related 
quantities for every point on the span, while influence 
diagrams indicate the variation of those quantities at a 
fixed point on the structural member under considera- 
tion. The principle involved is not difficult to grasp, 
as is demonstrated by Mr. R. McCrae in a pamphlet 
entitled The Application of Influence Lines to the Stress 
Analysis of Beams and Lattice Girders, which has been 
issued recently by The Draughtsman Publishing 
Company, Limited, London, at a price of 2s. net. The 
author’s treatment consists of two parts, the first of 
which is given here; matters relating to lattice 
girders are to be dealt with in a subsequent publication. 
The pamphlet is mainly devoted to 13 worked out 
applications of the method to various cases of loaded 
beams, and it can be recommended to those requiring 
information on the subject, since the fundamental 
ideas and the procedure to be followed in given circum- 
stances are described in a straightforward manner which 
leaves little further to be desired. 


Under the title of Principles of Plain and Reinforced 
Concrete Construction, an English translation has been 
prepared of an excellent German book, the original 
having been published by Julius Springer, Berlin, at 
22.50 RM., and reviewed in our issue of July 19, 1935 
(page 73). The translation has been made by the 
author, Dr.-Ing. E. Probst, himself, assisted by two 
Englishmen, Mr. Gordon McKay and Lieutenant 
Commander Shipman, and the work has been well 
done. A useful feature of the translation is that in 
particular cases the metric as well as the British system 
has been employed, in order to enable comparison to 
be made by those who use the metric system, but in 
general the metric measurements have been converted 
to the British units. The illustrations of beams tested 
to destruction and showing the natures of the stresses 
are particularly clear. These are of great assistance In 
understanding the principles of design to which refer 
ence was made in our review of the German edition. 
The volume is published by Messrs. Edward Arnold 
and Company, London, the price being 30s. net. 








Rupper-Tyrep Ram Car ON THE LONDON, 


Miptanp aND Scorrisnh Ramways.— Experimenta! 
public passenger-carrying services have been intro 
duced on the ndon Midland and Scottish Railway 
between Rugby, Leamington Spa, Coventry and Nun- 
eaton with the rubber-tyred rail car constructed by 
Messrs. The Coventry Pneumatic Railcar Company (# 
branch of Messrs. Armstrong-Siddeley Motors, Limited), 
described and illustrated on page 166 ante. Until 
October 2, and possibly after that date as well, the rail 
car will be maintaining additional passenger services 1!!! 
this area, facilities for its trial under service conditions 
having been granted by the Railway Company. 
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ILLUMINATION FOR INSPECTION 
WORK. 
By A. H. Srvart, B.Se., Ph.D. 


In the examination of shafts and other parts which 
have been finished by grinding, difficulty is usually 
experienced in judging the quality of the surface when 
viewed in artificial light. In addition to the difficulty 
of accurate judgment, the eyes of the examiner are 
very quickly fatigued, and the combination of these 
conditions reduces efficiency. A study of the funda- 
mental principles involved may therefore be of interest. 
All sources of white light emit radiation of wave- 
lengths extending well beyond the range to which 
the human eye will respond, but except in quite abnor- 
mal cases, and even then under abnormal conditions, 
the range of wavelengths which will excite a reaction 


in human eyes is confined between 4,000 ALU. in the 


extreme violet and 7,000 A.U. in the extreme red. 
Between these limits the eyes of men vary somewhat, 
but in all cases the eye is most sensitive in the yellow- 
green region of 5,500 A.U., and falls off rapidly in 
sensitivity on both sides of this maximum. 

Fig. 1 shows types of the sensitivity curve. These 
curves show the relative intensity of illumination of a 
white surface when light of different wavelength 
but of equal radiant energy falls upon it. The two 
curves show the extremes of observations on 125 
different persons and may be regarded as indicating 
the limits between which human eyes are likely to 
vary. Something midway between these two curves 
may be regarded as representing normal vision. It 
will be seen that light of wavelength 4,000 to 5,000 
AU. and 6,250 to 7,000 A.U., although representing 
a considerable part of the visible spectrum could be 
cut off from white light without affecting the intensity 
of illumination to a very great extent. Of course, 
the colour of the light would be changed thereby, but 
the actual seeing power would not be seriously affected 
by loss of light, while it might, on the other hand, be 
materially assisted by other factors. 

It is generally agreed that the eye is an optical 
instrument possessing well-defined physical properties, 
but it is not always appreciated that the eye is, in 
effect, two quite distinct optical instruments depending 
upon light or dark adaptation. Again, it is common 
knowledge that colour matching is difficult under 
artificial light because of the change of hue in some cases 
under these conditions. This phenomenon is generally 
attributed to the composition of the artificial light 
differing from that of daylight, and while this probably 
contributes to the effect there is little doubt that 
much of the change takes place in the eye itself. It 
is common experience that the eye is more sensitive 
at night when it is dark adapted, but experiment 
shows that the increased sensitivity is not uniformly 
distributed along the wavelength band. It is easy 
to demonstrate that as the eye becomes dark adapted, 
while its sensitivity to light of all wavelengths is 
increased, the increase in the case of blue light is over 
four times that of red light. Hence if we regard our 
colour sense as normal in daylight it necessarily 
becomes abnormal at night. 

One is conscious, for example, of a landscape 
observed in moonlight taking on a bluish appearance. 
This is not due to a preponderance of the short wave- 
lengths of the incident light (the fact is the reverse 
of this) but to the higher degree of sensitivity of the 
eye to the short waves. This curious property of the 
eye is known as the Purkinje effect, but it is even more 
complex than has so far been indicated, for if the source 
of light by which the eye is being tested subtends a 
very small angle at the eye, so that only a very small 
area in the middle of the retina is excited, the increased 
sensitivity to the short waves is very much less marked. 
As the angle becomes larger the increased sensitivity 
becomes more and more marked, showing that the 
Purkinje effect is greatest in the margin of vision. 
This different behaviour of the central portion of the 
retina is known as the yellow-spot effect. It appears 
to be highly probable that the abnormal dark adapta- 
tion of the outer portions of the retina produces the 
glare in the margin of vision which is characteristic 
of fine inspection work in artificial light and the 
problem seems to consist in eliminating this glare 
without unduly reducing the seeing power. 

_ Along with the demand for a better standard of 
illumination in all workshops, we have the ever- 
increasing efficiency of the electric lamp. In the case 
of filament lamps this increase of efficiency has been 
Obtained by raising the filament to higher and yet 
higher temperatures, first by the introduction of 
gas-filled bulbs and later by the use of coiled coils. 
Now while an increase of the filament temperature 
Produces an increase in the energy radiated over the 
whole wavelength range, the increase is most marked 
in the case of the shorter waves. We thus see that 
modern illuminants are radiating to an ever-increasing 
extent the section of the spectrum to which the dark- 


a good case could be made for filtering the light 80 as 


some, if not all, of the light of wavelengths shorter 
than 5,000 A.U, 

The question then arises whether any benefit is 
to be obtained by retaining or discarding the section 
of the spectrum of long wavelengths, say, from 6,250 
to 7,000 A.U. Seeing should be considered under two 
aspects. First, there is the distinction between observ- 
ing the presence of an object by seeing it and failing 
to do so through insufficient, light. Undoubtedly 
light of wavelength about 5,500 A.U. is of prime impor- 
tance for this purpose, since the eye reacts most readily 
to radiant energy of this wavelength. In inspection 


be presumed that there is always sufficient light to see 
the article under examination. Here the important 
point is resolving power. If two parallel lines are 
viewed at a given distance there is a limit for the 
separation of the two lines beyond which the two will 
appear as one. The limit which will enable them to 
be resolved, that is, seen as two, will, of course, vary 
considerably from one person to another and even 
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between the two eyes of the same person, but for any 
one eye it is generally found that resolution is much 
better in red light than in blue of the same intensity, 
Hence, although at first sight the range from 6,250 AU. 
to 7,000 A.U. did not appear to be of much importance, 
it actually assists the resolving power of the eye and 
therefore becomes of high value on the inspection bench. 
Our aim should be to provide abundance of light of 
wavelengths from 7,000 ALU, in the red to some point 
on the shorter side of 5,500 A.U. and little or none of 
shorter wavelength than 5,000 A.U. 

Experimental lighting on this principle has been 
tried in the inspection room of an engineering firm 
where lamps have been fitted with Nebulite glass 
made by Messrs. Pilkington Brothers, Limited, and 
marketed in Great Britain by the London Motor 
Accessories Company, 19, Charing Cross-road, London, 
W.C.2. This glass, the development of which was 
dealt with in ENGINEERING, vol. cxxxviii, page 107 
(1934), has the remarkable transmission curve shown 
in Fig. 2, from which it will be seen that it is excep- 
tionally transparent to light of wavelengths longer 
than 5,500 A.U. and completely opaque to light of 
wavelengths shorter than 5,000 A.U. The lamps referred 
to proved so successful that the experiment was 
extended by fitting with Nebulite glass the 1,000 c.p. 
flood lights which illuminated the inspection depart- 
ment, some 3,000 sq. ft. in area. This department was 
employed on the inspection of precision ground steel 
bars and it had been found that in artificial light it 
was impossible to form an accurate judgment of the 
quality of the finish since the surface always looked 
rougher than it did when viewed in daylight. This 
appearance of roughness was due to the presence of 
a glare which was characteristic of artificial light, since 


work, however, this point hardly arises since it may | by 


Even when gauging for size (apart from the detection 


to retain as much as possible of the light of good seeing | of surface defects) the inspectors’ eyes were fatigued 
power in the neighbourhood of 5,500 A.U. and removing | *fter half an hour, due to the reflected glare 


. Since 
the introduction of Nebulite glass this trouble has 
ceased to exist. The inspectors appreciate what they 
eall a ‘“‘ comfortable” light and have been working 
for as much as three hours after dark without experi- 
encing eye fatigue. 

There is some support for the view that this problem 
of fatigue in the inspection room is related to the very 
serious problem of dazzle on the roads. It is well 
known that motor-car head lamps which dazzle om | 
badly when viewed by dark-adapted eyes appear 0 
very meagre intensity in daylight. This may be due 
to the fact that modern motor-car lamp bulbs, in addi- 
tion to being gas filled, are not infrequently over-run 
being used on a battery which is on charge, and 
therefore emit a light which is very rich in the short 
waves to which the eye has become supersensitive 
with darkness. In view of the serious nature of the 
problem and the admitted difficulty of finding a 
satisfactory solution, it might be worth while trying 
the effect of filtering light from head lamps by means 
of a glass of this type. It is a matter, however, which 
should not be hastily judged since human eyes differ 
considerably in the extent and nature of their dark 
adaptation and some people are much more susceptible 
to dazzle than others. 








ELECTRICAL DIMENSIONS 
AND UNITS.* 
By F..W. Lancuxstsr, LL,D., F.R.S. 


1. In a recently published work on Dimensional The- 
ory? the author has discussed the subject of electrical 
dimensions and units at length. The discussion opens 
on conventional lines, being based on the dual system 
as set out by the late Professor A. W. Riicker,t whose 
paper of 1889 is reprinted in extenso. Reference is then 
made to a suggestion of the late Professor G. F. 
Fitzgerald.§ This is made the basis of a “ consolidated ” 
system, under which the E.M.U. and E.S.U. are blended 
in a single series of dimensional expressions. 

The author had laid it down as an axiom “ that no 
one physical entity can rightly have assigned to it 
more than one dimensional value or expression.” The 
dual system seemed a direct challenge to this axiom, 
and Fitzgerald’s proposal for a time seemed to be the 
only way out of an impasse; it was this fact which 
led to it being given (as it may prove) undue prominence. 
For nearly forty years after Riicker read his famous 
paper, his version of the dual system was generally 
accepted, although in matters of detail authorities 
were not altogether in agreement. Of recent years, 
however, the whole doctrine has been called into 
question and the principle of duality itself has been 
attacked. The position as it has existed for this long 
period cannot be regarded as wholly satisfactory ; one 
group of workers comprising chiefly the electrical 
engineer and technician made use, almost exclusively, 
of the E.M. system, whereas the E.S. system was 
adopted by those who had to do with static problems 
and phenomena, mainly in the laboratory. For long 
these two groups of workers only occasionally made 
contact, and the dual system was deemed, if not satis- 
factory, at least a reasonable compromise. But of 
recent years there has been more overlapping (without 
doubt in some degree due to the development of radio) 
and the dual system has fallen into disrepute. On the 
face of things, it seems illogical, for although it may be 
that the author’s axiom, quoted above, has not been 
previously given definite form, it contains a truth that 
every well-grounded physicist must feel at heart. It 
would seem that most of the recent attempts to dispose 
of the feature of duality have been provoked by this 
sense of “injustice”? and vexation. One favourite 
expedient has been the introduction of a fourth funda- 
mental dimension additional to the regular trinity 
L, M, and T, and other than one of the “ suppressed ” 
dimensions (K and ,) of Riicker. Without particu- 
larising, most efforts of this kind have been definitely 
unsound—they seem to have been based on the convic- 
tion that something ought to be done, rather than 
on any well-founded conception of the underlying 
difficulties. || 
2. The author, until recently, was one of those to whom 
the feature of duality was anathema ; as stated above, 
it was for this reason that he revived Fitzgerald’s 
suggestion and elaborated it into a system. Looking 





* Paper read before Section G of the British Associa- 
tion at Blackpool on Monday, September 14, 1936. 

t Lanchester, The Theory of Dimensions and Its 
Application for Engineers. : 
t ‘‘On the Suppressed Dimensions of Physical 
Quantities.” Phil. Mag., 5th Series, vol. xxvii, page 104. 
§ A short note published in the Phil. Mag., 5th Series, 
vol. xxvii, page 323, “ On the Dimensions of Electro- 
magnetic Units.” 
{| Compare The Theory of Dimensions and Its Applica- 











adapted eye is over sensitive. It would appear that 








it was not present to the same extent in daylight. 
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back he feels that he, too, may have come under the 
spell, perhaps not as fully as others, yet sufficiently so 
to have warped his judgment. Whilst searching for a 
single dimensional expression for electrical entities 
E.M. and E.S. in order not to invalidate the axiom, 
the alternative was completely overlooked, namely, 
that the E.M. and E.S. dimensional expressions repre- 





sent different physical entities. It is curious that this | 
truth should for so long have remained hidden. 

This view first assumed prominence when the author | 
came to examine the question of electrical dimensions | 
from the standpoint of relativity. 


EER 
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ally proposed by Maxwell, in which the practical or 
technical units, the coulomb, ohm, volt, ampere, 
henry, farad, and weber, are absolute derived units, 
the fundamentals being L, M, and T alone. The 
gilbert, the oersted, and the gauss do not belong 
to this system; they are c.g.s. units in addition 
to being those used by the technician. This system 
is described in the author’s recently published work,* 


| but since it forms the basis of the discussion which 
| follows it is desirable that it should be set out here. 


To effect the purpose stated, it is necessary to choose 


In the course of | new units of length and mass. These in terms of the 


this investigation, the validity of the dual system was | om. and the gram are :-— 


confirmed, and this by a line of approach and a train 
of reasoning entirely independent of that followed by | 
the physicists of a past generation. The accepted 
dimensional expressions and those reached by the new 


The new unit of length = 10° om. 
mass = 10-"! gram. 


That which it is the fashion to call space permea- 


method were found to be identical; this came as a/| bility, commonly denoted by the symbol u, or uo, is 


complete surprise to the author. 


The discussion in| of unit value, the same as in the c.g.s. (E.M.) system. 


question is the subject of Appendices VIa and VIs of | As in that system, it may be ignored. 


the work above cited. | 


When discussing the inter-relations of units, the 


It will be clear from the foregoing that the author is | first necessity is to come to a definite understanding 


at present disposed to give his full support to the dual | as to symbols. 


system; there seems to be no possibility of escape 
The apparent inconsistencies which the system involves 
must be regarded as due to the limitations of the 
human mind rather than as evidence of error on the 
part of the late Professor Riicker and others responsible 
for the doctrine of duality. 

It cannot be too emphatically insisted that the E.S. 
units and the corresponding E.M. units are different 
entities, just as mass and momentum are different 
entities connected dimensionally by a velocity. 
author cannot help thinking that this must have been | 
understood by the founders of the dual aystem.° | 

] 
} 


The | 


So considered, any appearance of inconsistency fades 
away, and it must be that the difficulties which are 
sometimes experienced are more didactic than real. 
Having made his position clear, the author will now 
proceed to the main subject of the paper, which is 
concerned principally with the relations of the electro- | 


and the corresponding c.g.s. E.M.U. 
3. Recently, Sir James Henderson read a paper en 
titled ** Fundamental Dimensions in Electrical Science,” 


| Veloc. 


as 


technical units, namely, the coulomb, ohm, volt, 7 


this also (by permission) has been reprinted in Appendix | 


V of the author’s work.t In this paper the whole fabric | 


of duality is attacked and the upshot of the argument | 


is to condemn the E.S. system as redundant and adopt 


the E.M. system as the only true and valid basis of | 


electrical dimensions. The author at first 


found | 


himself deeply interested in this suggestion; it looked | 


as though it might prove the best way of escape from 
the duality difficulty which at that time obsessed him. | 
On calm consideration, however, in spite of the strength | 
of the thesis supported by mathematical argument, 
doubts began to accumulate. Although Henderson’s | 
conclusion might be regarded as in effect supported by 
the established practice of electrical engineers, it 
could bring no relief to the laboratory worker and 
others intimately concerned with static phenomena. | 
It is difficult to see why on this basis the Bs. system | 
should ever have come into existence at all. And 
what would become of the definitions of the electro- 
static unitg, for which provision must be made. For 
two charged bodies continue to attract one another 
and the quantity of the charge has the same relation 
to the force engendered and the distance of separation 
as before; also the definition of potential remains 
unchanged. Those who have to deal with such pheno- | 
mena would certainly find it convenient to invent the | 
E.S. system of dimensions and units if it were not | 


“ 


already recognised. The author has an uncomfortable 
feeling that in the application of mathematical methods 
to the investigation of problems in dimensions, we are 
using an unsuitab,e weapon; it appeals to him as an | 
attempt to render physics a branch of mathematics. 


Adopting the usual symbols for the 


Taste I.—Mechanical Entities, New Unite. 


Mass.—The new 
10°"! gram. 

Length.—The new unit 
10? em 

The new unit 

10% cm. per second, 

cel The new unit 

10" cm, per sec. per sec 

Force.—The new unit - 
10-* dyne. 

Energy.——The new unit® — 
107 ergs. 0 


new gram in terms of the 
= 19 
One cm. in 
unit = 10% 
= | One em. per second in terms of the 
new unit = 10-¥ 
One em. per sec. per sec. in terms 
of the new anit = 10-" 
| One dyne in terms of the 
|} unit = 102 
One erg in terms of the new unit 
1 


unit = | One 
unit 
of the 


terms new 


new 


The joule is an old friend. 


* Spoken of as new by courtesy. 


Taste [la.—Conversion Factors: E.M.U. 


For u'! multiply by 10 = 
10! 
10° 


For m' multiply by 10" 


- 10" 
10° ; m 


Conversion Table E.M.U. 


lip 
Significant 
E.™ 


Dimensions. 
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reference or datum to which other systems may be 
referred.* 

5. The principles of conversion of any one system to 
another are laid down in the author’s recent work, 
sections 112and 113. There it is shown that the unit of 
time being unchanged plays no part; T in the dimen- 
sional expression may in every case be ignored. By 
way of illustration, in Table I the more important 
mechanical entities are exhibited, expressed in the 
new units in terms of grams and ecm., and 
versa. When converting from c.g.s. measure to the 
new system of units, the multiplier is that given in the 
right-hand column. 

In Table Ils is demonstrated the conversion of 
the practical E.M. units (i.e., the coulomb, the volt, 
&c.) to the corresponding unit values in terms of 
| the new fundamentals; in Table Ila is a schedule 
| of conversion factors based on the new units of mass and 
length, as above defined. The method is first to give 
the value of the practical unit in terms of c.g.s. (E.M.U.), 
the accepted value, and then to convert this by applying 
multiplying factors depending upon the dimensional 
expression, these factors being taken directly from the 
schedule. The final product is the value of the 
practical unit expressed in terms of the new units 
of mass and length. The fact that this equals | in 
every case is proof that the practical units form with 
the new units of mass and length a homogeneous 
absolute system. 

But the units in the quadrant system, m.m. force F), 
m.m. intensity Hy, and field strength B,, do not 
represent the practical units—the gilbert, the oersted, 
or the gauss. This is not due to a breakdown in the 
method of deriving the quadrant units—that is beyond 
suspicion. The truth is that these practical units have 
been differently chosen ; they do not form part of the 
quadrant system of units at all; they belong to the 
c.g.8. system. 

6. A brief reference has already been made to the 
M.K.S. system put forward in its original form by 
Professor Giorgi. This system in which the metre 
replaces the cm. as the unit of length and the kilogram 
is selected as the unit of mass in place of the gram, 
| has received a great deal of attention of late and 
| created quite a stir; it has been made the subject of 
| reports by the I.E.C. and other official international 

bodies, of which some particulars are furnished in 
Appendix IT, 

| Inthese reports a constant equalling 10-7 is introduced 
|in the guise of permeability, bearing the symbol 4; 


vice 








| that is to say, it is stated that in the M.K.S. system 


ww M. units 


10 


eos. E 


One coulomb 
} 4) l 


10 * 10”? 


10° c.g.s. E.M. units 


10 * 1 
l ¢.¢.8. E.M. units 


10 
<« 10% 1 


One ohm 
10" 


One ampere 
107! « 10°! 

One volt = 10° ¢.g.s. E.M. units 
10° x 10°F x 190 MH 3 

One farad = 10°% ¢ g.s. E.M. units 
10° x 10° = 1 


One henry = 10” c.g.s. E.M. units 
10° = 10°° = 1 


10° x 10% x 10 ta 
One Fg unit — 10 Le g.8. E.M. unite 


} 


| 

| 

~ | 

One weber = 10° c.g.s. E.M.U. (maxwells) | 
13 

10° 


<« 10% x 10% = 1 


One Hy unit = 107° ¢.¢.s. E.M. units 
107° x 10° x 10% 1 


One By unit = 10 ¢.g.s. E.M. units 


10°” x 10° « 10% = 1 


| various entities, the c.g.s. units will be distinguished 


It was in connection with this paper that the author | by the suffix c—thus,Q, I, E., &e. When exp 


became acquainted with the M.K.S. or Giorgi proposal.t | in the special units in which the unit of length is 
This proposal, according to the documents available, | 10° cm., which happens to be the quadrant of the 
has not only been formally adopted by the Inter-| earth's circumference, the system of units will be | 
national Electrotechnical Commission, but also has | described as the quadrant system, and units in this 
received the imprimatur of the S.U.N. Commission of | system will be denoted by the suffix q—thus, Q,, I, 
the International Union of Pure and Applied Physics. | E,, &c. These are the units derived from the dimen- 
Further reference to thig will be found later in the | sional expressions by conversion in the Table II, where 
present paper and in the Appendices. it is shown that the absolute derived units in the 
4. The author will now describe a system, origin- | quadrant system, Q,, Ry, Ip, Ey, Cg, Lg, and ¢,, 

. . . . —___—_ | are respectively identical with the coulomb, the ohm, 

* This dispute relating to the principle of duality is in | the ampere, the volt, the farad, the henry, and the 
agg respects comparable to the squabble something | weber. And so we regard the quadrant system as that 
~ — “g° ~ the oe ned we sgn and | on which the practical units are based, and in relation 
“ed es dispute was tounded on he conception vhic , Lay ’ | 
that there was osene single dynamic property for which to which they are absolute derived wants, : Is mount be} 
an expression had to be found, and partisans took sides | understood that the author is not suggesting that the | 
according to whether they believed it to be momentum | 4¥@drant system should be adopted beyond the extent | 
or energy (MV or MV*). By a strange confusion of | to which it is at present adopted, namely, as exem- 
thought they failed to recognise that there were two | plified in the practical unite in use by electrical 
distinct entities at stake. Yet long prior to this Sir | engineers to-day. Its recognition is mainly of heuristic 


Isaac Newton was perfectly clear on the ee value, and, as demonstrated, it provides a standard 
+ Reprinted from Enomnrerne, vol. cx), pages 348 | 

and 454 (1935). 
} Mentioned 








3 in the discussion ; 
vol. exl, page 454 (1935). 


see ENGINEERING, 
| Bngineers, pages 140 et seq. 


* The Theory of Dimensions and Its Application for | 


4o has a value 10-’, whereas in the c.g.s. system pp = 1. 
According to the present author, the figure should be 
10’ instead of 10-7 ; the position has been very carefully 
analysed in Appendix VII of his recent work, but the 
| argument may be presented in its most elementary 
|form by taking inductance as an example; see also 
| Appendix IV. 
| It is cardinal that the M.K.S. unit is an expression 
of the practical unit ; hence the M.K.S. unit of induction 
| equals the henry, and its measure is 10° centimetres, 
the dimensional] expression is Lyu,. Since L in the 
M.K.S. system is measured in metres, it is clear that 
if ~,» were to remain unity, the measure of the henry 
would be 10’ metres, and in order to bring the two 
units into line ~,» must have assigned to i* *he value 
| 107. In other words, the ratio between th. «enry and 
the centimetre has to be bridged as the product of 
two quantities, namely, 10* on account of the selection 
of the metre as the unit of length, and 10’ to make up 
| the difference, and the index in both cases must be 
| plus in order to effect the required accommodation. 

The fact that the M.K.S. unit, the metre, is a larger 
unit than the centimetre means that pu, in the M.K.S. 
system must be a Jarger unit than yp, in the c.g.8. 
system, and in this latter 4, = 1. In the reference 
given, the author has shown that this applies to the 
other electrotechnical or practical units al] down the 
line. 

7. We have not so far considered the question of the 
dimensionality of jy, or the propriety of introducing 


the factor 10’ in this guise. This aspect of the subject 


will next be discussed. 

The M.K.S. system is one which the author describes 
as congruent, in that it can be given the appearance 
of an absolute system by the introduction of a hypo- 
thetical fourth dimensional entity, po, to which an 
appropriate numerical value is assigned. But it 1s 
easy to show that the value assigned to py is a mere 


* No one would suggest, for example, that we should 
employ “ weights " (masses) = 10-1! gram, or use @ tape 
measure graduated in quadrants of the earth's circum- 
ference. It is of interest to observe, however, that the 
centidyne, the quadrant unit of force, is not quite absurd ; 
it might be used by electrical engineers in their calcula- 

|tions. Also the quadrant unit of energy, the joule, we 

| have always with us, whether the system 15 absolute 
| or merely congruent, for 


M N-? x L?N? _ 
T2 
| whatever be the value of N. 


ML? 
TT 
See paragraph 9. 
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numeric, and arises as a necessary means of compen- 
sating for the wrong choice of units in the M.K.S8. 
system. It has been shown that if the correct choice 
of units of length and mass is made, as in the quadrant 
system, #» disappears, or at least ~, = 1, as in the 
c.g.8. system; this identity is to be expected on the 
understandi~;’ that yp, is a mere numeric; it is conse- 
quent on the fact that both quadrant system and 
c.g.8. are absolute.* 

In order to clear our minds of any obsession that 
this quantity 10’ is related to permeability, the author 
will employ the symbol N, and if this be introduced 
directly as a means of correcting the units of length 
and mass, to bring them into accord with those of 
the quadrant system, the result is exactly the same, 
thus :— 

In the M.K.S. system— 

The unit of length L is 10° em. 
- » mass M is 10° grams. 
» Value of N is 107 
In this system L x N = 10? x 107 = 10% cm. 


which is the quadrant unit of length. 

In this system M x N* = 10° x 10°“ = 
which is the quadrant unit of mass. 

8. It may be shown that this relation applies to all 
congruent systems, thus if the units chosen be L x 10! 
em. and M x 10™ gram, and if the corresponding 
value of N be 10”, the indices 1, m, and n must be 
related thus— 

m= 7— Sie Sn — 11; dm 9— tort’ 0 — kK. 

Thus, in the quadrant (absolute) system, n = 0; 


hence, / = 9, or unit L = 10° centimetres 
and m - ll, or unit M = 10-2 gram. 


10-1! gram, 


Or, in the M.K.S, system, n = 7 ; 


hence, 1 = 2, or unit L = 10? cm. = 1 metre; 
and m = 3, or unit M = 10° grams = 1 kilogram. 


On this understanding, there are ten congruent 
systems possible in which the indices are whole numbers, 
of which only one, i#.e., when n = 0 (10% = 1) is an 
absolute system, in which the practical units, the 
coulomb, the ohm, the volt, &c., are absolute derived 
units. These are as set out in Table III. 


TaBLe III.—Congruent Systems. 











Ref. | Example,— 
No.| | m " The coulomb = 107) ©¢&.8. unit. 
i Dimensions M'L'n-* 

| see ; 
0 | 9} —11 o |] 10? x 1048! x 10% x =1 
1/8} —9] +41 ]]1072 x 10+ x 104% x 10+# =1 
2 | 7) -—7] +2 ]|107 x 10+ x 10% x 10+ =1 
31 6) —5] +s ]/10?x 10t? x 10% x 10th a1 
4} 5/—3] +4 ]/1072 x 10+? x 10% x 10+? =1 
6} 4] —1] + 5 [107 x 10+! x 10% x 10+ 1 
6 | 3} +1] +6 | 102 10-4 x 10°! 5. 10+, = 1 
7 | 2 3 7 ||} 102 x 10-4* x 107 x 10+ = 1 
S| 1) +5] +8]/107?x 107% x 10°! x 10t4 1 
4 0147 | 9 107 x 10-% 1 10+ — 1 











In this table, by way of example, the value of the 
coulomb is first declared in terms of c.g.s. units (E.M.). 
This is then multiplied by the appropriate conversion 
factors, first mass M, then length L, and finally N, 
these factors being derived from the dimensional index 
multiplied by the indices given in the columns 1, 2, 
and 3. In each case the product is unity, which means 
that in the system in question the unit is the coulomb. 
The reference number “0” relates to the quadrant 
system, of which the coulomb is an absolute derived 
unit; the others are congruent systems in which the 
equality of the coulomb to the “system” unit is 
maintained by the use of a constant or multiplier, 
the numeric 10", The M.K.S. system is that bearing 
the reference number 7. 

9. It will be seen that the M.K.S. system is in no 
way unique; there is nothing to choose between that 
system and any of the others bearing reference num- 
bers 1 to 9. For example, that bearing the reference 
number 4 has a unit of length = one kilometre and 
& unit of mass =1 milligram; here the value of 
N is 10 instead of 10’. Who can assert that this 
system, call it the K.M.S., is in any way inferior to 
the M.K.S. ? 

_In case it might be thought that the substitution of 
N for uo is some kind of a trick, and that permeability 
is there under a new guise, it is easy to demonstrate 
that if in every case N be applied to the mass and 
length in the dimensional expression, as already laid 
down, N makes its appearance in exactly the same 
form as yy in the Riicker table. See Table IV. 

It is therefore impossible to do otherwise than infer 
that this figure 10’ (or 10-"), given in the various 
Teports as representing the value of permeability in 





ey eg 


* Dimensionless constants have the same value in | 
all absolute systems. 








the M.K.S. system, has nothing whatever to do with 
permeability, but is, as already stated, no more than 
a numeric necessary to make the M.K.S. units fall into 
line with the practical units. In the M.K.S., as in 
the other congruent systems tabulated, the value of 
this numeric is dependent upon the units selected, 
and has for its function to atone for the initial error 
in the choice of these units. 

10. A conversion table is presented on page 297 of 
the author’s work*, in which the relations between the 
practical units and c.g.s, units and those of the M.K.S. 
system are established. By way of further illustration, 
Table Vs is here given relating to the congruent system, 
reference No. 4 above, in which the units of length and 
mass are, respectively, the kilometre (10° cm.) and the 
milligram (10 *) gram. The numeric N is 10% In 
accordance with the author’s practice, the table is 
preceded by a schedule of conversion factors, Table Va, 
these being in every case the expression of the c.g.s. unit 
in terms of the new unit. Thus the conversion factor 
for mass is 10°, that for length 10-*, and for N (which 
takes the place of the so-called permeability) is 10-. 


Tasie IV. 
Quantity Q. M'N”’ x Lint amilin’ 
Resistance R. L N = L WN 
Current I. M'*N” x Lint = mi Li nw? 
Potential E. M! N” x LN” — mM? L™ Nn? 
Capacity CC. ad tes oe 
Inductance Lj. LN = LN 
Flux @ MN” x Ln = wt iL Ni 


In every case the indices are qualified by the sign 
which enters into the dimensional expression, and 
where this is of minus sign the sign of the index in 
the conversion factor is correspondingly changed, as 
exhibited in the schedule. 


TABLE Va.—(Congruent System: Ref. No. 4.) 
of Conversion Factors. 


For Mt multiply by 10% L multiply by 10-° 


Schedule 








Le  teaiteN tcl tes voter 
2 1 5 
ee a 
For N multiply by 10 . 
‘> 10* 
MT ng ‘a 10° 
ms ds 10° 
TaBLeE Vs.—Conversion Table, 
System Significant 
— Units. Dimensions. 
One coulomb = 1(-' ¢.g.s. units mtr? not 
107 x 10! x 107 x 10? ales 
One ohm = 10° c.g.s. units LN 
10° x 10°° x 104 = 1 
One ampere (same as coulomb) br-lt wt 
One volt = 10° C.£.8. units MLN 
10° x 10! x 1077 x 10°? oi 
One farad = 107° c.g.s. units LN 
10° x 10° x 104 =1 
One henry (same as ohm) F 








11. We have seen that in addition to the M.K.S. 
system there are eight other congruent systems, nine in 
all, as well as the quadrant system (Table III), in which 
the indices are integers. It is of interest to observe 
that so long as the indices 1, m, and n are correctly 
related, these need not be integers; making use of 
fractional indices, there is no limit to the number of 
congruent systems that may be formed. Taking a 
figure at random, let the unit of length chosen be 
10°°*’, that is to say, | = 5-237; then, m = 
—3-474, and n = 3-763. 

In these tables the numeric N is allowed to pose 
as a dimension; this is merely a convenient way of 
introducing the powers of N, which have to be taken 
into account. We have, however, seen these powers 
of N arise spontaneously from the correction factors 
applied separately to the units of mass and length, 
Table IV, and the powers of N, like N itself, can 
therefore only be regarded as numerics. Whether 
it be denoted by the symbol p, as in the reports, 
or by the symbol N as in the present paper, is imma- 
terial; it is dependent upon the units of length and 
mass chosen in relation to those in the quadrant 
(absolute) system and a new (fourth) fundamental 
entity cannot be created in this manner. 

12. The question as to whether or no space perme- 
ability is dimensional is another matter. The author had 
(prior to the recent publications) believed this point 
had been agreed by physicists, namely, that when 
dealing with E.S.U., k was dimensionless and » dimen- 
sional, the dimensions of the latter being T*/L*, but 
that when dealing with E.M.U. the converse was 
true, namely, the dimensions assigned to k were T*/L* 








* loc, cit. ante. 





and » was deemed to be dimensionless.* In this he 
was possibly mistaken; it would appear so, at least 
from the tenor of the recent reports. Yet even if 
we declare that » possesses dimensions in the E.M. 
systems, it does not make it so, and such a declaration 
seems to make no difference to any physical fact, or 
be in any way helpful in the right cadenstending of 
electrical phenomena. It has seemed to the author 
that since inductance is of the dimensions = L, and 
in the c.g.s. system is measured in centimetres, « (or 
#9) was clearly dimensionless, for when introduced in 
the orthodox manner, we have L; dimensionally equal 
to Lu, which appeared to be a sufficient proof of the 
accepted theory under which » is regarded as being 
dimensionless in the E.M. system. But no, on putting 
this forward on one occasion, the author was met with 
the reply: “ Yes, but you are begging the question ; 
you have got the dimensions of inductance wrong, 
the expression should be, Ly, as in the tables, the fact 
that y~ does not have to be taken into account (its 
value being 1) does not mean that its existence can 
rightly be ignored. What you have done is first 
declared that L; is of the dimensions L, and then 
rejected jig as forming no part of the dimensional 
expression.” It is not easy to answer a plausible 
argument of this kind except by a counter attack ; 
we might represent the dimensions of Lj as L with the 


Taste VIA.—Schedule of Conversion Factors, 


For M* multiply by 10° L multiply by 10" 
eT - gree pu .s 1077885 
ie p> ioe" q- 10°37 

For N multiply by gtr: 

ni 1-881 
"ow rf 10°78 
"oy z 10" 


Taste Vis.—Conversion Table. 





System) Significant 
Units.| Dimensions, 








One coulomb = 10 legs. units | ui tint 
107 x 10°? x 19788 x 19° . 

One ohm = 10° ©-8-5- units LN 
10° x 10°87 x 19 976 ad 

One volt = 10° ¢.g.s. units um? yt nt 


10° x 101°? x 19°78 x 19°18! 
(and so on down the line) 











whole Greek alphabet following and declare each of 
these symbols to have dimensional attributes, new 
fundamentals, in fact, anything, it does not matter. 
This is the method of reductio ad absurdum. Let us, 
however, take another line. We will declare that there 
is a fourth dimensional entity which for want of a 
more appropriate term we will call Bunk and denote 
by the symbol B; we may furthermore assert that 
the dimensions of torque are those of Energy/Bunk. 
Yes, says the thoughtful philosopher, but in that case 
B must be dimensionless, for the dimensions of energy 
and torque are the same, namely, ML*/T?. Ah, comes 
the reply, but you are begging the question; you are 
assuming that which it is up to you to prove; we 
maintain that the dimensions of energy = ML*/T*, and 
those of torque = ML*/T*B. What is the answer ? 

13. It might at first seem unexpected to find that 
the c.g.s. system is not congruent with the quadrant 
system from which the practical units are derived. 
On consideration, however, this should cause no sur- 
prise; the very fact that both are absolute systems is 
proof that there must be incongruity. There is only 
one choice of units of length and mass which will in 
conjunction with the practical units (coulomb, ohm, 
&c.) constitute an absolute system, in which the numeric 
N = unity ; in brief, where a numerical constant is not 
needed, since this condition is met with in every other 
absolute system, it is clear that such systems cannot 
be congruent one with another. 

14. In a passage quoted from a brochure entitled 
Memorandum on the M.K.S. System of Practical 
Units (by G. Giorgi, M.I.E.E.), published by the 
LE.C.,t the claim is made on behalf of this system 
worded thus: {The resulting set of units is neither 
‘ electrostatic ’ nor ‘ electromagnetic’ ; it enjoys perfect 
symmetry towards electric and magnetic phenomena ; 
it is in agreement with the electrophysical vo of 
duality, &c.” The author has disposed of this claim 
in the discussion of the M.K.S. system, Appendix VII 
of his work, pages 292 and 293. The claim is one which 
cannot by any possibility be sustained ; the E.S. units 
and the E.M. units are related the one to the other 
by the velocity of light, 3 x 10% cm. or 3 x 10® m. in 
the terms of M.K.S., and the “ 3” cannot be disposed 
of so easily. The only possible way to introduce 
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symmetry as claimed by Professor Giorgi would be 
to found a system on the Fitzgerald proposal, and then 
the conversion factors would involve the awkward 
numeric V 3, in some shape or form.* Professor 
Giorgi’s original proposal was to rope in one of the 
electrotechnical units as a fourth fundamental; such 
as the coulomb, the ohm, &c.; he left the choice 
open. The S.U.N. Commission, however, discarded 
this and adopted space permeability as a fourth 
fundamental, symbol y,. The original proposal was 
certainly unsound, It may be gathered that the 
author regards the decision of the 5.U.N. Commission 
as equally so, for reasons set forth in the present 
communication 


(To be continued.) 








THE ENGINEER AND THE NATIONT+ 


By Proresson WiiuiaM Cramp, D.Sc., M.I.E.E. 
(Concluded from page 321.) 


Ir is an aphorism of political life that trusts and 
combines grow well in the shelter of tariff walls, and 
the protection afforded to various sections of the 
engineering industry by the war and since 1918, has 
certainly confirmed this dictum. Cement, tubes, steel, 
cables, instruments, electric lamps and, to some extent, 
electric motors, are now controlled by associations of 
manufacturers, of which probably the Cable Makers’ 
Association and the Electric Lamp Manufacturers’ 
Association are the most powerful. The purchaser may 
not now buy where he likes, nor is there any competition 
to regulate prices automatically. The individual firms 
have little control over prices, and I have known 
instances where goods ordered from one firm have been 
supplied by another without the courtesy of a reference 
to the purchaser’s wishes. The avowed object of these 
associations is to standardise and to maintain the 
quality of the goods, and to eliminate unnecessary 
duplication of administrative work, wasteful tendering 
and unfair price-cutting. It is asserted that such co- 
operation must benefit the buyer by reducing overhead 
charges, thus enabling the maker to supply as good an 
article at a lower price, with a fair margin for research, 
for development, and for profit. It may be argued that 
such organisations are the work of financiers and | 
commercial men, and have nothing to do with engineer- | 
ing. But that is not always true ; for in some instances 
engineers are largely responsible both for their forma- | 
tion and management; and where it is true, 
engineer suffers from their mistakes. The subject also | 
has a special interest for this Association, since in his | 
Presidential Address to Section G at York, Professor | 
Miles Walker insisted that a cure for the present | 
economic chaos could be found in a world governed by 
engineers. The associations are a test of that theory. | 

It will be agreed that the objects in view, as expressed 





above, are both laudable and logical, but it is fair to | OP¢ 40 


able to ask that an Englishman at home should be 
allowed to buy from an English firm at as low a price 
as a foreigner abroad. Do not manufacturers always 
owe something to the country in which their industry 
is carried on, and will they not in return resist the 
temptation to squeeze the inhabitants of the very 
state which, by its protective tariffs, has rendered their 
monopoly possible ? 

It is certain that no trade combine can continue to 
operate unchecked in England, unless informed with 
a spirit of reasonableness that is self-commending. 
There is nothing that the Englishman hates more 
than misused private power. He would not have it 
from King, Barons or Church, and if he once believes 
that he is being driven by a trade organisation, he will 


| insist either upon State interference or a democratic 


constitution for the offending body. The only tyranny 
to which he will submit is one that is self-imposed, 
because he thinks that it can be ended when he pleases. 

It would be very unjust if any of these comments 
were regarded as applicable to the Electrical Research 
Association. That body only concerns itself with 
large-scale investigations of electrical-engineering prob- 
lems. It has nothing to do with sales or prices. It 
has carried out, and honestly published, a vast amount 
of original work at a great cost to the industry and a 
very small cost to the nation. The “ Buried Cables” 
Report alone has saved the nation literally thousands 
of pounds, and England is exceedingly fortunate in 
having a voluntary body working so consistently in 
the public interest. It is a strange psychological 
phenomenon that some of those engineers who loyally 
aid this beneficent organisation are also among the 
supporters of trade associations pursuing a different 
policy. 

This brief investigation of the relations between 
the engineer and the nation points to the necessity 
for certain reforms. Of these, the first is the provision 
of some body with statutory powers to define the 
qualifications and status of those who may use the 
title Civil Engineer, Mechanical Engineer, Electrical 
Engineer, &c., to prevent unqualified persons from 
jeopardising life and to check unprofessional conduct. 
At present, the three great institutions try to fulfil 
that réle, and the Institution of Consulting Engineers 
has also done its best. But as none of these bodies 
has statutory powers, the rules that they frame cannot 
be enforced. The late Professor S. P. Thompson told 
me that when he was President of the Institution 
of Electrical Engineers, he found it his duty to call 


the | the attention of a certain member to flagrant breaches 
| of the professional code. 


The member did not reply, 


but continued his naughty conduct. Dr. Thompson 


then tried to make his protest libellous by repeating 
the charges on a postcard. 
following answer : 
it is now time that this correspondence ceased. Yours, 
|&e....” In the 


To this he received the 
* Dear Prof. Thompson, I think 


face of such bravado, what can 
? The answer is that, by means of an organisa- 


ask whether those objects are, in fact, achieved without | tion that has grown up in one generation, the medical 


detriment to the community as a whole. 
instances at least (viz., cables and lamps), the associa- | 
tions nave thoroughly established and well maintained | 
the quality of their wares, and the trading profit has | 
been such as to enable the makers to spend very large | ‘ 
sums upon development and research, and to support 

generously such undertakings as the Electrical Research | 
Association. That the profits are at least adequate | 
is shown not only by the large sums placed to reserve, | 
but also by the declared dividends and the market | 
price of the shares. From the results, it might be | 
argued that the Association had achieved rather more 
than its object in one direction, and had not yet begun | 
to pass on the benefit to the buyer. This view is 
emphasised by the fact that most electrical firms 


‘ 


that therein temptation 
slime of self-interest. 


| all technical departments in the state. 
| th 
| 


In two | fraternity has progressively improved the standard 
of qualifications, and has earned the nation’s gratitude 
by getting rid of humbugs, charlatans, and quacks. 
The engineer asks for a similar recognition and a like 
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|make their Councils fully representative of all the 
three interests, viz.: makers, contractors, and buyers, 
I think that if they fail to do this, they will slide by 
degrees into a slough of self-interest, until questions 
in the House of Commons, or the advent of a Socialist 
Government, leads to State interference with their 
organisations. 

Finally, there is the question of the general profes. 
sional code of the engineer, as illustrated in the examples 
above. Everything possible under existing conditions 
had been done to give those sinners a high code of 
honour, and yet they failed to respond. The only 
conclusion possible is that the existing conditions of 
training are lacking in some essential factor. The 
modern curriculum, both in school and university, has 
become so crowded, the teaching so vocational, and the 
objects so material, that a real perspective of life is 
impossible. Youths and maidens sail away from the 
university with excellent intellectual training, but 
with no sheet anchor to which they can trust in distress, 
This is true of every faculty: of arts as well as of 
science and medicine. The result is that when they 
meet a strong current of self-interest, they drift help- 
lessly, and we see them exhibiting that unsocial 
behaviour of which I have given so many instances. 
The remedy lies in the hands of parents and of those 
who control educational institutions: it is urgent and 
of national importance. I commend its consideration 
to the Board of Education, the Committee of Vice- 
Chancellors, and to the members of Section L. British 
engineers have, in the past, earned a great reputation 
for reliability and straight dealing. This is a national 
asset of real value, which can only be maintained if, 
as in our national games, we learn to place integrity 
before self interest. 








SELF-PROPELLED PORTABLE 
STONE CRUSHER. 


Tue portable stone crusher shown in the illustrations, 
Figs. 1 and 2, opposite, though of recent introduction, 
has already proved very convenient in producing crushed 
stone, for such purposes as concrete aggregate, road 
surfacing, etc., on sites where the lump stone is 
available, as it can be taken to such points under 
its own power, and can load into wagons or barrows, 
Thereafter it can be rapidly moved on to the next 
job. In areas only sparsely provided with railways. 
or roads, it is thus particularly useful. The machine 
is made by Messrs. The Four Wheel Drive Auto 
Company, Cliftonville, Wisconsin, U.S.A., and _ has 
a capacity, based on average output on medium 
hard limestone, of 75 tons to 125 tons per 10 hours of 
2}-in stone, and 20 tons to 50 tons per 10 hours of 
j-in. stone, producing 14-stone and 1}-stone at inter- 
mediate rates. The sizing of the product is made by 
the adjustment of steel shims. Dealing with the 
chassis first, it will be seen from Fig. 1 that the crusher 
proper is carried on a modified form of the firm’s 
four-wheel drive lorry. This has a wheelbase of 
10 ft. 4 in., with four pneumatic-tyred wheels 40 in. 
in diameter by 8 in. wide. The engine is situated over 
the front axle, and is a four-cylinder petrol engine with 





»pportunity. But the medical profession and the 


| Bar have also achieved a measure of immunity from 


iability for which the engineer does not ask, believing | 
may be lurking amid the | 


The second reform is the proper representation of | 


science upon all governing bodies in industry, and upon 


Here, I think, 


iis association can do the nation a service by oa 


|@ resolution asking for more adequate representation 


m the Board of Admiralty and similar State bodies. 


ardently support the Electrical Development Associa- | I should like to see a small committee of this section 


tion, whose aim is the furtherance of every application 
of electricity. It is clearly difficult to strike a balance | 
between the desire to achieve those ends and the oppor- | f 
tunity to benefit by the elimination of competition and | ' 


the helplessness of the buyer, who has no remedy but | ruled by , 

- . | subject, but at least a beginning could be made with | 
There is, however, another side to the activities of government and municipal undertakings, where the 
j}evil is very pronounced. 
above illustrate this point exactly. 


by a question in the House of Commons, 


some of these associa‘ions, which from the national 
point of view is perhaps more disquieting. I mean the 
discrimination against the home market in favour of 
the foreigner. In some instances, it is theoretically | 
possible for an agent abroad to import British goods, 
re-export them to Britain and sell them there at a good 
profit against similar goods that have not come the 
double journey. I heard of an Egyptian who played | 
this cunning game until his supplies were stopped. | 
What offence has the poor Briton committed that he | 
should be so heavily penalised by his compatriots ? | 
Heaven forbid I that should do anything to fan the | 
flame of economic nationalism, but it does seem reason- | 
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save trouble or expense to a trading department. 
| The county and borough councils have the remedy in 


engineer should always have the last word. 


| patent procedure in the law courts. 
Commission be appointed to investigate the subject at 


| can only take the shape of a suggestion. 


appointed at this meeting to explore the matter further. 


A third reform, dependent to some extent upon the | 
irst and second, is some machinery which in technical | 
natters will prevent the engineer from being over- 
the commercial man. This is a very difficult 


The three examples given 
It is not right 
hat the citizen should run risks of life or health to 


heir own hands. On engineering questions the 


The alteration of the 
Here, again, 
think this Association should help by recognising the 
xistence of this evil, and recommending that a Royal 


fourth reform is a drastic 


nce. 
The fifth reform concerns the trade associations, and 
To obviate 
npleasant suspicions, and to enable these bodies still | 








magneto-ignition and forced circulation radiator cooling. 

The cylinders are 4}-in. bore by 5}-in. stroke, and the 
engine is rated at 36-1 h.p., though actually capable of 
developing 55 brake horse-power. A fuel tank holding 
30 gallons is situated above the engine at the back of 
the driver’s seat, and the radiator has a capacity of 
10} gallons. 

The gear-box is situated midway between the wheels, 
and the drive is taken from it to both axles. The gears 
are of the sliding jaw clutch type always in mesh, and 
provide three speeds forward and one in reverse. The 
standard ratios, in high-speed gear, give a travelling 
rate of 18-4 m.p.b., but other ratios are available having 
higher and lower top speeds. The main transmission 
shaft from the engine, is provided with a multiple- 
dise clutch running in oil, and is carried through 
the gear-box the crusher drive being taken from it. 
This drive is by means of the roller chain seen at the 
extreme left of the illustration, and has a 4: 1 redue- 
tion ratio giving a speed at the crusher of 300 r.p.m. 
The crusher itself is a jaw machine of the overhead 
eccentric type, with a jaw opening of 16 in. by 9 in. 
The jaws or dies are of manganese steel, the body 
being of good-quality steel throughout. The chief 
interest of the crusher lies in its feeding and discharging 
elevators, both of which are 8 ft. long, and are driven 
by chain from the crusher shaft. The feeding elevator 
is seen to the front in Fig.1. It has 25 buckets, 13} in. 
wide by 6} in. deep, and is attached to the crusher body 
at a fixed angle. The discharging elevator, on the 
contrary, though normally inclined outwards at 40 
angle of 30 deg. to the vertical, can be tilted to the 
vertical when the machine is being transported. It 
has 22 buckets 7} in. wide by 6j in. deep. It is loaded 
from a boot under the crusher jaws, and discharges 


the British Association at Blackpool on Thursday, Sep. | to carry on that part of their work which is so beneficial | at the top. This elevator is to the front in Fig. 2, 
Abridged 
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{to the nation, I would most strongly advise them to! and is shown discharging the broken stone on to @ heap 
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What then is an ideal road system? Certainly a 


| single carriageway on important roads has had its life. 


Will dual carriageways be sufficient for the future ? 
I suggest—No. For instance, consider Sunday traffic 
from Preston to Blackpool or from London to Brighton. 


| In the morning, traffic is going to the coast, in the even- 
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ready for removal. The feeding elevator is being 
charged with unbroken stone from the heap on the far 
side of the machine. The broken stone can, of course, 
be delivered direct to a vehicle when required. 








THE APPLICATION OF SCIENCE TO 
THE SOLUTION OF ROAD USERS’ 
DANGERS AND DIFFICULTIES.* 


By E. H. Fryer. 


My theme to-day is how to reduce accidents of all 
kinds—fatal, those involving serious injuries, minor 
injuries, damage to property and finally those in which 
no damage is done and in some cases no irritation 
caused, 

Without submitting any figures or statistics it will, 
Tam sure, be agreed that each of us can assist in finding 
4 solution by scientifically using our powers of observa- 
uon and classifying the results under cause and effect. 

Do not let it be thought that the mere making of 
laws and regulations is going to do any permanent 
g00d unless they are so simple and clear that their 
common sense ensures the backing of public opinion 
and the police. The solution seems to be the training 
of ourselves—and by example others—in that spirit of 
consideration, good manners and goodwill which is fre- 
quently apparent in all walks of life. 

Every day in conversation we hear—and in news- 


ie 
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papers read—of incidents upon the road in which a 
death trap, a motorist, a pedestrian, or the police are 
criticised ; and for that reason I propose to divide 
my subject into four parts: (a) the road; (b) the 
vehicle ; (c) the user, and (d) the controller (who without 
public opinion behind him is of little value). 

The Road.—Not only has the increase in the number 
of motor vehicles, and their greater use, had the effect 
of showing that the majority of our roads are in- 
sufficient to meet to-day’s traffic requirements, but the 
increase in the travel habit — cultivated by road 
operators, railway and shipping companies—has tended 
to create more congestion in the cities, round important 
railway termini and at ports and harbours. On the 
other hand traffic at many rural stations has become 
negligible. 

As times change conditions must change too! In- 
sufficient width of carriageways, of footways and 
inefficient road intersections not only lead to delay and 
congestion but also to irritation and to accidents. 
With improved transport facilities the urban areas 
have expanded and overflowed into rural areas, whereas 
under a well-devised scheme the main rural arteries, 
by being converted into wide parkways, should enable 
the country areas to penetrate towards the centres of 
the cities aid towns. The number of road signs 
indicating prohibitions and restrictions is ever growing, 
and many palliatives, such as pedestrian crossing 
places, traffic light signals, roundabouts and one-way 
streets should on important roads be considered to be of 
a temporary nature only. About the 30-mile speed 
limit in built-up areas I propose to say little for the 
reason that it is experimental, and unless Parliament 





otherwise determines will expire on December 31, 1939. 


ing it is returning. With a treble carriageway the 
central one would be in one direction at one time of 


| the day and in the reverse direction later, the change 
| over being a matter for the police to decide according 


to traffic conditions and not one to be dealt with by 


| regulation as to days of the week or hours of the day. 


The physical layout of a road and provision for what 


| is likely to be required by posterity, should be such 


that special events of great national importance could 
be held without unduly interrupting or interfering with 
the normal traffic of the day. 

Having achieved some measure of agreement as to 
what is desired regarding minimum width of land to be 
reserved for parkways, national highways, main and 
other roads, one is faced with the fact that it is no 
use having good roads for short lengths only. They 
must be continuous, therefore cross traffic must not 
be allowed to interfere or endanger; and something 
much more scientific is required than traffic lights, 
staggered cross roads, roundabouts and other tem- 


| porary palliatives. 


Cross traffic can be avoided by ensuring that all 
entering traffic shall turn left and then having weaved 
with the main road traffic by a right turn can take the 
other side of a dual or treble carriageway ; but to 
achieve this the reserve between the carriageways must 
be of such width that a large vehicle with trailer or 
trailers can make the turn without having to reverse 
or get too far from the kerb or edge of the carriageway. 

It may surprise some to know that a modern mech- 
anically propelled six-wheeled vehicle with an overall 
length of some 27 ft. when making a turn to a 30-ft. 
radius occupies over 12 ft. of a carriageway width, 
although the maximum width of the vehicle is less 
than 7 ft. 6 in. Provision must be made for such 
conditions. Not only at road intersections are kerbs 
of good radius required, but also at vehicle-crossings to 
private property. Reversing a horse-drawn vehicle 
from an empty road into a narrow gateway was a simple 
operation, but with the increased height of buildir.gs 
and a greater number of people occupying or using 
newly developed sites it would seem that the time has 
come when access and egress should be provided to 
avoid vehicles reversing on to the carriageway from 
private entrances. The entrances should be constructed 
so as to enable vehicles to drive (not “‘ reverse”) both 
in and out of the near side of the carriageway. 

Then about bridges. During the last few years 
some excellent bridges have been built in this country. 
In a few, such as at Newcastle-on-Tyne and Berwick- 
on-Tweed, the main road has been carried over other 
roads running near river level so that traffic following 
the valley does not in any way interrupt the main-road 
traffic proceeding North and South. At the present 
time a viaduct is being built near Irthlingboro’ in 
Northamptonshire, which crosses the railway, the 
Nene Valley and its backwater. It has over 30 spans 
and does away with all severance beneath the viaduct. 
Why, I ask, when building a road bridge over a river, 
railway or canal, should the earthen embankment be 
carried as close as possible to what has to be crossed ? 

For years past the Automobile Association has com- 
mented upon plans for new bridges and roads, and has 
said that where adjoining property is not acquired 
there should be at least two additional spans on each 
side of a bridge so that services and access may be 
given without rising to, crossing and dropping from, 
the important road which the bridge is to carry. 

Visualise for a moment the type of road which should 
be provided near London or a big centre in the North, 
during the next few years. Proper and sufficient 
accommodation for the pedestrian, for the horseman, 
and for the cyclist is required. Then we will assume 
‘buses and motor coaches picking up and setting down 
passengers, horse-drawn and mechanically-propelled 
vehicles collecting or delivering goods and merchandise, 
and by classifying the traffic under three heads—as was 
done on Derby Day at Epsom in 1921—firstly, horse- 
drawn traffic; secondly, slow-moving mechanically- 
propelled vehicles—’ buses, motor coaches, lorries, &c. ; 
and thirdly, fast-moving mechanically-propelled traffic 
—private cars, motor cycles, and taxi cabs—we arrive 
at a situation where the provision of six lines of traffic 
proceeding in one direction is necessary. 

For dual carriageways a central reserve of at least 
50 ft. is desirable. Two carriageways of 60 ft., cycle 
tracks, footpaths and horse rides give a net width for 
the whole of these facilities of 260 ft. Three hundred 
feet has been suggested as a minimum for parkways, 
and it is not excessive. What is happening to-day ? 
On important roads improvement schemes are being 
carried out over lengths of a mile or so, and the 
width between fences is to be 60 ft. or 80 ft. 
Even under the Restriction of Ribbon Development 
Act a progressive County in the South ha# already 
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passed its resolution classifying the more important 
roads under widths of 60 ft. as a minimum and 160 ft. 
asa maximum. These widths, in my opinion, are quite 
insufficient for the future. 

The need for proper superelevation which is not 


merely designed for one speed, but which, owing to 


its cross-section, is suitable for speeds from, say, 
20 miles to 60 miles an hour, will come, but it seems 
to be coming much more slowly in this country than 
in many others. 

The non-skid road surface, 


slowly, and surely it is desirable that when a motorist 
or cyclist is approaching a level crossing, a traffic light 


or pedestrian crossing, he should be given a non-skid | 
surface for at least 50 yards so that he and those 
following him may brake effectively without danger to 


others or himself. 

Then a brief word with regard to cities and towns. 
In this country there are many places that have many 
historical and archeological associations which ought 
not to be disturbed. There are shopping and business 


centres, and, of course, open spaces for entertainment | 


and recreation. Surely from every point of view these 


cities and towns should be zoned, and between or round | 
the different zones there should be thoroughfares fit | 


for modern traffic so that everyone desirous of doing 


business, selling or acquiring goods, may arrive at their | 


destinations, leave their vehicles without causing 
obstruction or danger, and later continue on their 


which will tend to remain 
light in colour when wet, is coming, too, again very 
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and also by the passengers, is not so good as it used to 
be and in a closed car the reflections on the windows 
are disconcerting and for the passenger frequently 
spoil the view. The designers of shop-window fittings 
have overcome this difficulty by the use of concave 
glass. That solution would not deal with the trouble 
experienced in motor vehicles, but don’t let us be 
satisfied. ; 

Then there is the question of ventilation and the 
avoidance of draughts, and exclusion of rain and mud, 
and the control of the temperature inside a car, 
without draughts or discomfort. Ash trays should not 
only be in a convenient position, but should also be in 
a safe position and it should not be possible for a 
draught of air to take even cool tobacco ash into the 
eyes of a driver or a passenger. 

The power : weight ratio of a motor car has improved 
considerably, but there is a tendency to reduce the 
centre of gravity to the detriment of visibility, ventila- 
tion and headroom and to restrict the capacity for a 
reasonable amount of luggage. So far I have not seen 


journey, whether for relaxation, entertainment or home. | a body the rear part of which can be raised and the 


In many such cases to pull down property from 
basement to roof is unthinkable. The City of Chester 
impresses us with her old Rows. Observation and 


inquiry illustrate the possibilities of obtaining addi- | 
| developments which have taken place during the last 


tional carriageway width in the streets of towns without 
having to set back the buildings. Suppose that local 
authorities were empowered in particular streets to 
require that in connection with any re-building, recon- 
struction or improvement scheme, the ground floor 
shall be recessed to enable a footway to be formed 
within the building line and for the height of the first- 
floor level to be defined to enable a public footway to 
be provided, access being available from the upper 
footway to the top deck of omnibuses and trolley 
vehicles in recessed bays. 

Similarly in towns and, to a less degree, in the country 
there is insufficient space to avoid traffic being inter- 
rupted, whilst underground services receive attention. 
The far too frequent obstruction of carriageway and 
footway by excavating for the purpose of laying cables, 
sewers, water mains, gas mains, enlarging and repairing 
them, and making connections thereto, seems almost 
prehistoric. Apparently the only reason that it is 
allowed to continue is that the consumer pays. 

On this question of obstructions the Automobile 
Association advocated many years ago that after dark 
the approach to an obstruction should be indicated by 
a white light on the offside and a red light on the near. 
Nothing is simpler or safer and the only objection 1 
have heard advanced is a potential liability on the 
highway authority in case the lights are not properly 
exhibited. As against that a few county councils 
have adopted the principle; and without any trouble 
to themselves but with considerable advantage to the 
travelling public. 

Coming to the end of the road, it is absurd to 
suggest that upon the highway every road user has 
to be perpetually moving, and I would put in a plea for 
the roadside halt, in connection with which a few 
booklets are available and the following is an extract 
from the preface written by Mr. Hore-Belisha :— 

* The intelligent traveller desires not only to traverse 
the countryside, but to study it and linger at points 
which command exceptionally fine views. That he 
may be able to do this without holding up other road 
users, it is desirable that suitable provision should be 
made adjoining the carriageway to enable motorists 
temporarily to pull! in, thus following a practice which 
has already been adopted both here and abroad, with 
results much appreciated by travellers on grounds of 
public safety no less than of convenience.” 

The Vehicle.—So far as the vehicle is concerned, my 
observations refer mainly to the private motor car. 
Our difficulties would be very much simplified if every 
vehicle carried a whive light to the front and a red 
light to the rear not more than 3 ft. 6 in. from the 
road level. There are some modern vehicles being put 
on the roads which meet legal requirements, but upon 
which the front obligatory lights are far too high and 
in misty or rainy weather are most misleading, parti- 
cularly on a road with heavy traffic within sight of an 
important railway. Some accidents have happened 


through this, but very many have only just been | 
|as a pedestrian, I give the friendly thanks and smile, 
an answering one always comes back from the driver | 


avoided. To compare the present modern car with its 


refinements, its fittings, its comfort and its reliability, | 


with a car of pre-war days, makes us feel proud of the 
British manufacturer, but, speaking for myself, it does 
seem that there are certain tendencies developing 
which require consideration. 

Visibility of the road ahead and astern by the driver, 

















luggage inserted between the chassis and the body ; 


| this, in addition to keeping the weight low, would be 
|a further advantage to passengers by giving a better 


view of the country traversed. With the wonderful 


few years the question of making such a body easily 
adjustable, watertight and convenient would seem to 


| be simple. More thought is also needed for the comfort 


of the driver and his protection from inadvertent inter- 


| ference by passengers and friends. 


The User.—There are, and I suppose always will be, 
some selfish people of every class who wish to stand 
on their rights. For them we cannot have much sym- 
pathy and they, like the criminals, should be the 
particular concern of the police. Selfishness leads to 
irritation, irritation to recrimination, recrimination 
sometimes to blows and to accidents. That applies in 
international affairs, and it applies to road conditions. 
But I say without fear of contradiction that in most 
parts of the country the position to-day between the 
different classes of road users was never better, not 
even in the pre-motoring days when the horseman 
objected to the cyclist, to his dust and to his speed. 

On this subject of selfishness, most rules of the road 
are based on the assumption that in certain circum- 
stances one road user has the right to proceed. Psycho- 
logically it is suggested that one of the best forms of 
voluntary road discipline is to know when one is 
expected to give way to another person, and this in 
my opinion is one of the great assets of the Offside Rule, 
particulars of which have already been circulated. 

The Controller.—With regard to the controller, within 
that term, I, of course, include the Home Office, the 
Ministry of Transport and the Local Authorities of the 
country who have the power to make by-laws and 
regulations, and last, but by no means least, the police 

Parliament passes its Acts, departments make their 
regulations, and all—as is frequently said in debate— 


would be perfectly good and desirable, subject to that’ 


slight proviso that they must be enforced by the police. 
Generally speaking, every police officer throughout the 
country is looked upon as being a friend and guardian 
of the citizen, but the experience we motorists have and 
the absurd situation which arose when it was attempted 
to enforce the general speed limit of 20 miles an hour 
and the local speed limits of 12, 10, 5 and 4 miles an 
hour was such that not only the motorist, but also the 
police were glad when it was taken off the statute book. 
Generally, the police officers in the country are reason- 
able, and it is becoming customary, particularly in the 
North of England, that where no danger or inconveni- 
ence has been caused, a warning instead of a prosecution 
has fully met the case. 

In conclusion, I suggest that now and for the future 
we want better and continuous roads, that the design— 
as distinct from the manufacture—of motor vehicles 
calls for more study and all road users should follow the 
guidance of the Highway Code, eradicate selfishness 
and develop a sense of consideration for other road 
users, 


There is nothing more pleasing to me as a driver than | 


when pulling up to allow a pedestrian an uninterrupted 
passage to receive a friendly smile of thanks ; and when, 


of private car, taxi-cab, lorry or "bus. In other words, 
good fellowship all round. About the controller I say 
little. It is largely political, and in the course of my 
duties I frequently have to cross-examine police officers, 


who, as I have already indicated, are in my opinion, | 


generally excellent. Unfortunately, however, like most 
of us, they have to carry out their duties according ¢ 
| time and place. 








| THE BURGESS AERO-ENGINE 
SILENCER. 


Tue silencer shown in section in the accompanying 
illustration, and known as the Burgess silencer, has been 
developed at the Royal Aircraft Establishment, Farn- 
borough, with the object of providing a light, durable 
and effective appliance, giving a low back pressure, for 
use on aircraft. As will be clear, the silencer comprises 
a central pipe perforated h a number of compara. 
tively large holes, the holes being surrounded by 
annular passages in which there are also holes leading 
to the outer casing. There are two sets of holes and 
annular passages, as shown, a diaphragm being fitted 
in the outer casing between them. In the set of per- 
forations near the inlet high-frequency pulsations in 
the gas entering the silencer are damped out, since 
pressure peaks pass out through the perforations and 
return to the central pipe during pressure troughs. 
The whole of the gas passes out through the second set 
of holes and annular passages, since the inner end of 
the central pipe is closed, into the outer casing which is 
tapered and terminated in an open pipe leading to 
the atmosphere. 

Besides the flight endurance tests made at Farm- 
borough with a silencer of the type illustrated, con- 
structed of No. 20 S.W.G. mild steel and used on a 
500-h.p. aero engine, gave a noise reduction of from 20 
to 25 decibels with a back pressure of from 0-3 Ib. to 0-5 
Ib. per square inch, its weight working out to 0-14]b. to 
0-15 lb. per horse-power. The weight, it is thought, 
could be materially reduced by making the silencer 
of 22 8.W.G. sheet without affecting the results except, 
possibly, with regard to a very severe explosion test to 
which the silencer was subjected. In this test, the 
silencer was filled with a petrol-air mixture which was 
exploded by means of a hand magneto and sparking 
plug fitted in the entry pipe; 18 such explosions were 
sustained without any damage to the silencer. In 
another test, in which it was desired to obtain an 
exceptional degree of silence, two of the Burgess 
silencers were used in series and a noise reduction of 
52 decibels was obtained in this case with a back 
pressure of 0-65 Ib. per square inch. 

We understand from Messrs. Burgess Products 
Company, Limited, Barwell, Leicester, that the 
principles employed in the design of these silencers 
are such that the noise reduction can be closely pre- 
dicted and that in all cases the noise reduction, a8 
measured by a Barkhausen audiometer, has agreed with 
the calculated value within the limits of the errors of 
observation. Another point of interest in connection 
with the silencer is that, with a suitably arranged 
exhaust system, it is possible to obtain a greater output 
from the engine with the silencer fitted than without it. 
This is due to resonance in the pipe between the engine 
and the silencer causing a suction on the exhaust. 

In conclusion, we may mention that silencers on the 
same principle as that described above have been used 
in connection with marine Diesel engines ; the firm now 
having one under construction for a 4,000 h.p. unit 
while another has been designed for a 12,000 h.p 
installation. 








STANDARD Parints.—Three specifications dealing with 
paints have recently been issued by the British Standard 
Institution. The first, No. 217-1936, covers red lea 
and has been extended to include non-setting red lead, 
which was originally the subject of a separate toe 
The limit for coarse particles has been reduced from 1 ae 
cent. to 0-75 per cent., but there are no other ag 2 
alterations. Red oxides of iron for paints are dealt 
with in specification No. 272-1936. This includes & 
revision of B.S.S. No. 305 for manufactured red oxides, 
together with a new specification, B.S.S. No. 694, = 
blended red oxides of iron consisting of a mixture of the 
natural and manufactured oxides. The third specifi- 
cation, No. 244-1936, is concerned with turpentine = 
white spirit for paints and embodies Nos. 244, 292, -_ 
245, in a revised form. In the specification for Type : 
turpentine, the restriction to American gum — 
has been removed, while in the polymerisation test tne 





strength of the acid used has been increased from 06 per 
cent. to 98-5 per cent. In addition, in the cas \ 
Type 2 turpentine the limit for unpolymerisable resi¢ : 
has been increased from 10 per cent. to 15 per —_. 
Copies of these specifications can be obtained —_ oa 
Publications Department of the Institution, #5, ¥ i ae 
street, London, 8S.W.1, at a price of 2s. 2d. each, post fr 
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Oct. 2, 1936. 


THE 
STATION OF THE 
BOROUGH COUNCIL. 


WuEn the South-East England Electricity Scheme 
was adopted by the Central Electricity Board in 
1928, it contained proposals for the erection of 
four new stations in the area and included the 
existing station at Fulham among the selected 
stations. One of the new stations was to be at 
Battersea, and has now been completed, while a 
second was to be in the east of the area, and, as 
quite recently announced, is to be built near Dart- 
ford. In the meantime, a new station has been 
constructed alongside the existing station of the 
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on the banks of the river. Work on this station, 
which is intended to deal with the growth of 
demand in the west of London, was begun early 
in 1934, and the first section was formally opened 
by the Mayor (Councillor 8. Vanderhook, J.P.) 
on Saturday last, September 26. The consulting 
engineers are Messrs. Preece, Cardew and Rider, 
of 8, Queen Anne’s-gate, London, S.W., and Mr. 
A. J. Fuller, the ex-borough electrical engineer of 
Fulham. The present borough electrical engineer 
is Mr. W. C. Parker. The suggestion to build 
a station on this site was received with consider- 
able opposition from those who feared damage to 
health and property from its operation. After a 
public inquiry, however, the Electricity Commis- 
sioners gave their consent to the project, but insisted 
that the Corporation should take the best known 
precautions for the elimination of smoke and the 
extraction of grit and sulphur. 

The new station, the general arrangement of 
which will be clear from the plan given in Fig. 1, 
above and from the longitudinal section reproduced 
in Fig. 12, on page 366, covers an area of over 15 
acres. The river frontage is some 1,310 ft., and the 
average depth about 560 ft. It has been designed for 
an ultimate capacity of 300,000 kW, exclusive of 
house service generating plant ; and this will be made 
up of five 60,000-kW sets. Two of these units are 
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erection. As will be seen from Fig. 1, the boiler-house 
is at right angles both to the river and to the turbine- 
room, with the switch-houses and control room in 
separate buildings. The control room and turbine 
room are connected by a bridge. The feed-pump 
and circulating-pump bays and main transformer 
houses form annexes to the turbine room, while 
adjacent to the southern side of the boiler-house 
are workshops and offices. At the east side of the 
switch-houses is a small building housing the com- 
pressed-air and lime-pumping plant with some low- 
tension switchgear. The lime stock and sludge tanks 
are alongside this building, while on the river frontage 
over the circulating-water intake chambers is a 
house containing the screens and their associated 
pumping equipment. The positions of the ash 
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facings being used to fill the spaces between the 
main stanchions. The two chimneys are of con- 
crete, which is reinforced vertically and spirally, 
and are carried on steel structures from a level of 
116 O.D. These structures span the feed pump 
bay for a distance of about 42 ft., and rest on six of 
the main building columns. Each chimney weighs 
about 800 tons, and is 180 ft. high above the roof. 
Their internal diameter varies from 21 ft. 6 in. at the 
base, which is at 138 O.D., to 17 ft. 6in, at the top, 
where there is a concrete cap. The internal base is 
arranged in the form of a drainage tray to carry off 
the entrained moisture from the gases. At 181 
O.D. there is an external observation chamber and 





five sampling points, as can be seen in Figs. 12 and 
13, page 366, the latter being a cross-section through 
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hoppers and the runs of the coal conveyors and 
circulating water tunnels are shown on the same 
drawing. 

The station foundations comprise a concrete raft, 
which is bounded by retaining walls, both raft and 
walls being taken down into the blue clay to a 
maximum depth of 44 ft. In the feed-pump bay, 
which covers an area of about 216 ft. by 72 ft., the 
resultant loading on the foundation is some 3} tons 
per square foot, as this carries the chimneys, storage 
tanks, and other plant. This load is equally dis- 
tributed over beams, which were laid across the 
full length of the bay. The column foundations 
were built up from the raft and are enclosed 
in 8 ft. of concrete. In the turbine room, which 
covers an area of 224 ft. by 105 ft., the return 
circulating-water pipes are buried in the raft and 
are connected to an outlet chamber at the north 
end. The boiler-house basement, which covers 
230 ft. by 145 ft., is at a finished level of — 2 O.D., 
and consists of a concrete raft on which grillages 
have been laid for the boiler columns. These 
grillages are filled-in with some 5 ft. of concrete. 
This foundation also incorporates the ash-sluice 
system and ash sump. The circulating-water pump 
bay is 224 ft. by 31 ft. 

The building itself, which is visible in the back- 
ground of Fig. 5, Plate XX, consists of a steel-frame 





how in commission, while a third is in course of 


structure. This is encased in red brick, white stone 





the boiler house. These points pierce the chimney 
so that the state of the escaping gases can be ascer- 
tained. It is interesting to note that in constructing 
the building, 18,000 tons of steel work were erected 
and riveted within a period of 33 weeks, the derrick 
cranes employed for this being the same as 
those used in the construction of the Sydney Har- 
bour Bridge. The main contractors for the excava- 
tion and the foundations were Messrs. E. D. Winn 
and Company, Limited, 36, Wilton-place, London, 
S.W.1, and Sir William Prescott and Sons, Limited, 
White Hart-lane, Lane, London, N.17. Messrs. 
Higgs and Hill, Limited, South Lambeth-road, 
London, S-W.8, were responsible for the super- 
structure. The structural steelwork was supplied by 
Messrs. Dorman, Long and Company, Limited, 
Middlesbrough, and the chimneys were built by 
‘Messrs. John Mowlem and Company, Limited, 
‘91, Ebury Bridge-road, London, 8.W.1. 

“The coal consumed is brought up the river 
by. & fleet of six colliers, each of which is capable of 
carrying 2,400 tons. These vessels have been 
specially designed to meet the navigational condi- 
tions, and have an overall length of 245 ft., and a 
breadth of 38 ft. 3 in. They will pass under a 
bridge having a clearance of 22 ft. 10 in. Their 
draught when fully loaded is 15 ft. 10 in. forward 





and 16 ft. 8 in. aft. They are equipped with a 
Scotch boiler supplying steam at a pressure of 
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200 lb. per square inch, while the engine has a 
maximum rating of 950 h.p. They unload at a 
jetty, which is 360 ft. long and projects some 60 ft. 
into the river from the quay wall. To accommodate | 
this jetty the navigation channel has been diverted 
to the south side of the river, and was dredged for 
a distance of about 700 yards and a width of 33 ft. 
to a depth of — 12 O.D. In addition, an area of 
about 100,000 ft. has been dredged to the same | 
depth to give adequate approach. This work was | 
carried out by the Tilbury Contracting and Dredging | 
Company, Limited. The jetty was constructed by | 
Messrs, Peter Lind and Company, Limited, Central | 
Buildings, London, 8.W.1, on caisson foundations, | 
each of which supports two cast-iron cylinders filled 
with reinforced concrete, as shown in Fig, 3. These | 
cylinders in turn carry the main beams on which | 
the decking is laid. 

The coal handling equipment on the jetty consists | 
of three portal type travelling cranes, which were | 
constructed by Messrs. Cowans, Sheldon and Com 
pany, Limited, Carlisle. These cranes, which each | 
have a capacity of 200 tons per hour, are fitted with 
the usual slewing, luffing, hoisting and travelling 
motions, and are provided with a movable weigher | 
for registering the throughput. The weighers, 
which were manufactured by Messrs. W. T. Avery 
and Company, Limited, deliver the coal into auto- 
matic feeders, through which it falls on to the con- | 
veyor system. One of the colliers can be unloaded | 
in 6} hours by means of two cranes only. | 

The layout of the conveyor plant, which was | 
supplied by Messrs. Mitchell Engineering, Limited, | 
1, Bedford-square, London, W.C., is diagrammati- | 
cally shown in Fig. 2. It consists of two 36-in. con- | 
veyors on the jetty, which run at 300 ft. per minute 
and are each capable of dealing with 300 tons of coal | 
per hour. These conveyors deliver on to a further 
pair of conveyors running at right angles and these | 
in turn discharge on to a third pair, which terminate | 
in a central distributing tower. From this point, | 
coal can be distributed to a conveyor with a capacity | 
of 300 tons per hour, which runs the whole length 
of the coal store. This store, which has a capacity 
of 25,000 tons, consists of a silo covering an area of 
57,500 sq. ft. The silo, which was constructed 
by Messrs. Higgs and Hill, Limited, is formed 
of reinforced concrete retaining walls, which rise to a 
height of 5 ft. above ground level, as can be seen in 
Fig. 4. Rail tracks are laid on the top of the two side | 
retaining walls, and on these travels a coal trans- 
porter with a span of 178 ft. This transporter, | 
which is also illustrated in Fig. 4, carries two belt | 
conveyors, the lower of which distributes coal 
through an automatic tripper over the storage | 
area. Coal is reclaimed from the store by two} 
travelling cranes, which are fitted with crabs and | 
is delivered on to the upper conveyor of the trans- 
porter, whence it is taken back to the central 
distributing tower. Space is available for a second | 
similar coal silo. 

Alternatively, coal is taken direct from the | 
central distributing tower to the boiler house by | 
one of two conveyors, each of which has a capacity | 
of 200 tons per hour. These conveyors are carried | 
on a steel structure which, as can be seen in Fig. 6, | 
Plate XX, rises from a few feet above ground 
level to the point at which the coal enters the 
boiler house at 100 O.D. The whole of this struc- | 
ture is completely enclosed by Hyrib with glazed | 
windows. At the 100 O.D. level, the coal is| 
delivered on to one of another pair of conveyors, 
which run the whole length of the boiler house and 
can be tipped off into any desired bunker, each of 
which has a capacity of 800 tons, by automatic | 
trippers. The boiler house conveyor line incor- 
porates belt weighers, which are additional to those 
on the jetty. As has been said, the system runs at | 
a speed of about 300 ft. per minute, and is controlled | 
from a central control room. The control equip- 
ment is arranged on a sequence basis, so that when | 
any belt is stopped in emergency, all those feeding | 
the defective belt are cut out. In case of need the | 
plant can also be stopped by a pulley wire, which | 
runs the whole length of system. 

It is intended that the steam-raising plant shall | 
eventually consist of sixteen units, which will be | 
installed in two separate houses. At present only 
one boiler house has been built, and this contains | 
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six similar units, though other two are in course | aisle is given in Fig. 7, Plate XXI, while views of 
of erection. A view looking down the boiler-house | an individual boiler are given in Figs. 8 and 9%. 
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Each unit comprises, in addition to the boiler 
proper, a Taylor retort-type stoker, a superheater, 
economiser, air heaters, gas washers and balanced 
draught plant ; the position of the various items of 
this plant will be clear from Figs. 12 and 13, on 
page 366. The boilers, which are arranged three on 
each side of a central firing aisle, have a normal 
continuous evaporative capacity of 260,000 Ib. 
per hour at a pressure of 625 lb. per square inch 
and a final temperature of 850 deg. F. Coal is 
supplied to each pair of boilers from the bunkers 
mentioned above through two sets of triple chutes, 
the capacity of each bunker being such as to enable 
two units to steam at their full rate for about 29 
hours. A high-pressure water system is arranged 
along the bunkers for use in case of fire. 

The boiler proper, which has a heating surface of 
22,680 sq. ft., exclusive of the water walls, is of the 
tri-drum type and was manufactured by the Stirling 
Boiler Company, Limited, 32, Farringdon-street, 
London, E.C.4. It is 60 tubes wide from side to 
side and 19 tubes deep from front to back. Each 
of the 1,139 main generating tubes has an external 
diameter of 3} in, and is either 41.W.G. or 5 I.W.G. 
thick. Each of the three drums, which were 
manufactured by the English Steel Corporation, 
Limited, Sheffield, is of forged construction, the 
front steam drum being 42 in. in diameter by 3} in. 
thick and weighing about 28 tons. The rear steam 
drum is 54 in. in diameter and 4§ in. thick and weighs 
52 tons, while the mud drum is also 54 in. in 
diameter, but is 3§ in. thick and weighs 42 tons. 
The side walls of the furnace are of the Bailey type 
and extend to the maximum height of the combus- 
tion chamber. The front screen is of the Stirling 
type and is covered with Bailey blocks to the same 
height as the side walls. The rear wall is also 
water cooled. The heating surface of the water 
walls is 1,460 sq. ft., which represents about 16 per 
cent. of the total evaporative capacity of the unit. 
The total combustion chamber volume is 13,500 cub. 
ft. The maximum heat release is 25,000 B.Th.U. 
per cubic foot per hour, and the fuel burning 
rate is 48 Ib. of coal per square foot of grate per 
hour. Three Clyde single-nozzle blowers are 
installed in the front wall of the combustion chamber 
for cleaning the front bank of tubes. In addition, 
there are ten multi-jet blowers, five of which are 
arranged in each side wall of the boiler setting. 
These blowers were all manufactured by Messrs. 
Babcock and Wilcox, Limited, Farringdon-street, 
London, E.C.4. 

Each of the retort-type stokers, which were 
supplied by the Taylor Stoker Company, Limited, 

|, Russell-square, London, W.C.1, is 18 retorts 
wide, which gives a total width of 31 ft. 54 in. 
between the side walls. The length of each retort, 
that is the length of grate throughout which under- 
fi : , : 
ceding takes place, is 15 ft., while the projected 
grate area is 708 sq. ft. The slope of the grate 
surface is 25 deg. to the horizontal. The stoker 
structure consists principally of inclined steel plate 
girders or side plates, on which all parts subjected 
to heat rest. These parts are made of cast-iron, 


driving mechanism is of the usual Taylor type, and 
is operated by an electric motor through a Vickers’ 
hydraulic speed gear and power box. Each of 
these boxes contains a planetary system of spur 
wheels, the change from high to low gear being 
effected by locking one of two planetary rings, the 
wheels being in mesh all the time. There is also a 
neutral point, The speed reduction when operat- 
ing in low gear is 287 to 1, and when in high gear 
191 to 1. The hydraulic gear enables the speed of 
the crankshaft to be varied within the working 
range of 30 revolutions to 170 revolutions per hour 
by turning a hand wheel on the boiler control panel. 
This wheel in turn actuates the master oil valve of 
the gear pump. When evaporating 260,000 Ib, of 
water per hour, the stoker crankshaft runs at a 
speed of 147 revolutions per hour. The crankshaft 
drive is divided into five sections, three of which 
drive four retorts each, and the other two, three 
retorts each. There is one power box to each 
section, all of which are operated from a common 
speed shaft. It is therefore possible with this 
sectionalised drive to operate any number of groups 
of feeding rams at a different speed from the others 
by adjusting the gears in the power box. It 
is also possible, by placing any of the gears in 
neutral, to discontinue the operation of any section. 
With any particular speed on the speed shaft, 
the operator can therefore adjust the feed of 
the fuel across the width of the grate, and thus 
secure a flexible system of firing. The thickness of 
the fuel bed is about 12 in. above the tuyeres, The 
throw of the crankshaft is 4} in., which gives a 
stroke of 9 in, to the main feeding ram. This ram is 
9} in. in diameter, and feeds in about 15 Ib. of fuel 
per stroke, The pushers in the bottom of the retort, 
by which the coal is also forced over the grate, have 
a@ maximum stroke of 9 in. 

The crusher pit at the rear of the stoker is about 
5 ft. 3 in. wide and 6 ft. 9in, deep. It is always kept 
full of refuse so long as the stoker is operating, and 
the crusher rolls, which only run intermittently, 
grind out sufficient ash at the bottom to maintain 
the proper level at the top. The amount of refuse 
stored in the pit is about 21 tons, and when the 
boiler is steaming at 260,000 Ib. per hour, and 
the stoker is burning a 14 per cent. ash coal, 
about 10 hours elapses between a particle of ash 
being fed into the top of the pit and its discharge 
by the rolls. It may be recalled that the success 
of a crusher stoker depends upon the recovery of the 
sensible heat from the ash; in other words, upon 
giving it time to cool before it reaches the rolls. 
Practically all the carbon is thus recovered from the 
refuse at any load within the operating range, 
without impairing the CO, performance, by admit- 
ting air to the pit continuously under . This 
admission of air also has the effect of producing an 
ash which ean be mechanically crushed. 

The crusher rolls are driven at a speed of from 
two to six revolutions per hour by two mechanisms, 
at each end of the part edie 
two rolls, the length of which is equal to half the 
width of the furnace. These rolls rotate away 
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crusher plates. Control over the level of the refuse 
at the top of the pit is obtained by adjusting the 
distance between these plates and the rolls, Further 
control can be effected by running one roll faster 
than the other or by operating two half-rolls on 
one side of the furnace faster than the two half- 
rolls on the other side. 

When burning coal with a calorific value of 
11,000 B.Th.U. per pound, the fuel consumed by 
each stoker will be about 14 tons per hour to 
evaporate 260,000 lb. of water. Under these con- 
ditions the power required to operate the fuel-feed- 
ing mechanism and distributing pushers will vary 
from 7 h.p. to 14 h.p., while about 5 h.p. will be 
required on the crusher rolls. These, as already 
mentioned, only operate intermittently. 

The superheaters, which were manufacturered 
by the Superheater Company, Limited, Bush House, 
Aldwych, London, W.C.2, are of the M.L.S. type, 
with a heating surface of 9,600 sq. ft. and tubes 
of 14 in. external diameter and 7 1.W.G. thick. 
They are arranged in two stages with a de-super- 
heater between them, as shown in Fig. 13, page 366, 
so that the steam temperature can be automatically 
controlled between loads of 120,000 Ib. per hour 
and the maximum continuous rating. The cooling 
of the steam, which takes place between these tem- 
peratures, is carried out in a number of hair-pin 
tubes, which are practically immersed in water taken 
from the boiler circulation. The heat given up by the 
steam is employed to raise further steam on the 
water side of the vessel and this steam is added to the 
output, thus increasing the evaporative capacity of 
the unit. This de-superheater can be controlled 
either by hand or automatically, from the boiler 
control panel on the firing floor level. The boiler and 
superheater mounti were manufactured by 
Messrs. Hopkinsons, Limited, Huddersfield, while 
the high and low water gauges were supplied by 
Messrs. Dewrance and Company, Limited, 165, 
Great Dover-street, London, 8.E.1. Steam is 
supplied to the turbines through receivers, as shown 
diagrammatically in Fig, 11. 

Installed behind each boiler is a rial va 
tube economiser, which was manufact by 
Messrs, E. Green and Son, Limited, Wakefield. 
This economiser, which has a total heating surface of 
14,200 sq. ft., consists of 196 tubes with an external 
diameter of 2 in. It is fitted with four single-nozzle 
Babcock blowers and is capable of rai the tem- 
perature of the feed water from 350 deg. F. to 
428 deg. F. when the boiler is working at its maxi- 
mum evaporation. The gases, after leaving the 
economiser, enter two Ljungstrom air heaters, which 
were manufactured by Messrs. James Howden and 
Company (Land), Limited, Caxton House, London, 
S.W.1. These are of the rotary ne and have a 
total heating surface of 36,200 sq. ft. They reduce 
the temperature of the gases from 510 deg. to 
240 deg. F. and increase the temperature of the 
air entering at the rate of 30,400 lb. per hour from 
60 deg. F. to 400 deg. F. The estimated efficiency 
of the boiler, superheater and economiser is 86 per 
cent. with coal of a calorific value of 10,890 B.Th.U. 
per pound. 

Each boiler will be operated under balanced- 
draught conditions, the equipment installed for this 
purpose consisting of two foreed-draught and two 
induced-draught fans, the positions of which are 
indicated in Figs. 12 and 13, on page 366. The 
forced-draught fans, which were also supplied by 
Messrs. James Howden and Company (Land), 
Limited, are placed alongside the air heaters and are 
capable of delivering 46,500 cub, ft, of air per minute 
and of maintaining a maximum air pressure in the 
stoker plenum chamber of 6 in, Each fan is of the 
single-scroll inlet Turbovane type, the blades of the 
wheel being curved backward to give a limiting horse- 
power characteristic, Howden-Sturtevant movable 
vanes are fitted for control Each fan is 
driven by a 104/43-h.p. motor which runs at speeds 
of 970 r.p.m. and 725 r.p.m, The single-scroll inlet 
Turbovane fans supplying the induced draught 
have a capacity of 57,250 cub. ft. of gas per minute. 
They are located on the chimney side of the 

ing plant described below and are desi to 
maintain a negative water gauge of 12 in. at the fan 
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driven by 725/580-h.p. motors running at 156 r.p.m. 
and 105 r.p.m, and are fitted with blades of the self- 
cleaning type and movable vanes. The forced- 
draught fans are automatically controlled by series 
regulators of the Electroflo type, which maintain the 
combustion-chamber pressure constant when the 
induced draught is altered by hand. These regu- 
lators operate on the vanes of the fans through 
motor-driven actuators. They consist of a diaphragm 
which responds to the changes in the combustion 
chamber and a pneumatically driven servo-motor 
which operates the contactors. In addition to 
the forced- and induced-draught fans, there are 
two secondary air fans on each boiler. These have 
an output of 11,000 cub. ft. per minute against 
10-in. water gauge and are also fitted with movable 
vanes, They are driven by 29-h.p. motors running 
at a constant speed of 1,440 r.p.m., and their 
position is also shown in Figs, 12 and 13. The main 
fan motors are of Metropolitan- Vickers construction 
and are of the totally-enclosed, fan-cooled type. 

Each induced-draught fan is associated with a 
sulphur-extraction plant, which was manufactured 
by Messrs. James Howden and Company (Land), 
Limited, and is of the Howden-L.C.I. pattern. It 
consists essentially of a steel chamber containing 
® series of wooden laths, which are made up into 
grids. These grids are piled one on top of the 
other and their surfaces are continuous and evenly 
irrigated by a liquor containing suitable alkalis. 
This liquor is pumped into a head tank, the position 
of which is shown in Fig. 13, whence it flows out 
in such a way that intimate contact between the 
gas and the liquor is maintained. From the grids 
the liquor passes into large diameter delay pipes 
whence it is returned to the head tank. The solids 
extracted are dealt with in a separate external 
settlement plant, a view of which appears in Fig. 6, 
Plate XX. This consists of a series of conical steel 
tanks in which the excess of solid matter is allowed 
to settle and then withdrawn to the river through 
the sludge trough shown in Fig. 1. This plant was 
constructed by Messrs. William Neil and Company, 
Limited, Bow, London, E.3, As regards performance, 
the amount of liquor recirculated through a complete 
washer unit for one boiler is 13,000 gallons per 
minute, and the volume of gas handled in the same 
time is 105,000 cub. ft. The entering and leaving 
temperatures of the gas will be 240 deg. F. and 124 
deg. F’., respectively, and under these conditions it is 
estimated that with a coal having a sulphur content 
of 1-7 per cent. about 78 per cent. of the sulphur and 
grit will be extracted. 

The motors driving the boiler-house auxiliaries 
are supplied with power through eight Metropolitan- 
Vickers 950-kVA, 6,300/400-volt transformers, 
which are installed on an upper floor of this part of 
the station, as shown in Figs. 12 and 13. They are 
of the dry air blast cooled type in order to minimise 
fire risk. Each transformer is totally enclosed and 
is fitted with a fan whose output is 3,250 cub. ft. 
of air per minute. This enables the losses of the 
transformer, which amount to 16-5 kW, to be dealt 
with. 

Each steam-raising unit, with its fans and gas 
washer, is controlled from a panel, which, like the 
various indicating and recording instruments, was 
supplied by Messrs. The Electroflo Meters Com- 
pany, Limited, Park Royal, London, N.W.10. The 
vertical portion of the panel, an illustration of which 
is given in Fig. 10, Plate XXI, carries instruments 
showing the pressure at the boiler drum and super- 
heater outlets and the economiser inlet, as well as 
steam and water flow indicators and pressure 
gauges for the combustion air control. The super- 
heated steam temperature at the two outlets is 
continuously indicated, and a 14-point temperature 
indicator is provided for the water, gas and air 
temperatures throughout the unit. The percentage of 
carbon dioxide and the smoke density are also 
indicated continuously. 

The desk portion of each panel carries the push- 
button control switches for the induced and forced- 
draught fans, the secondary air fans, the washer 
recirculating pump and the air preheater motors, On 
the lower vertical section are the controls for the 
stokers and fan dampers. The panels relating to 
each pair of boilers are in Vee formation 
and are indirectly illuminated through diffusing glass. 


In addition, a complete series of Electroflo 
recording and integrating instruments, serving all 
the boilers have been installed on a panel in the 
boiler control room. The same panel also carries 
instruments showing the steam flow through the main 
and house turbines, the condensate integrating and 
recording meters, and the steam receiver pressure 
gauges. The feed water to the boilers is continu- 
ously integrated and recorded, the flow through 
each of the twin feed mains being measured inde- 
pendently. Similarly, the steam flow is integrated 
and recorded, the three records being shown on a 
continuous chart. 

After passing through the crushers below the 
ends of the Taylor stokers, the ash falls into a 
storage hopper, as shown in Fig. 13, which is pro- 
vided with nozzles round the upper portion, so that 
water can be introduced for quenching. As water 
that has been in contact with the ash is highly corro- 
sive, this hopper is made of unmachined cast-iron 
panel plates, which are secured by external bolt lugs 
to a mild-steel framework. To guard against over- 
heating, should the supply of quenching water fail, 
each hopper is provided with a lining of refractory 
fire bricks, which are held in position by ledges on 
the panel plates. There is one ledge for every 
three or four courses of bricks, so that if one or 
two bricks fail the damage is localised and the 
whole wall will not collapse. The bottom of the 
hopper consists of a feed plate, which slopes from 
the centre towards each end and opposite its lower 
end is a nozzle through which a stream of water 
can be directed at high velocity against the pile of 
ash which has collected. This nozzle can be moved 
from side to side and the rate at which ash is dis- 
charged into the sluiceway beneath closely con- 
trolled. This discharge, it may be pointed out, 
does not take place regularly, but only intermittently 
when the hoppers are full and in proportion to the 
carrying capacity of the sluice. Otlerwise clogging 
would occur, however high the water pressure. 

The sluiceways themselves, one of which runs down 
each side of the boiler house, are horizontal, and are 
formed of rectangular concrete trenches, into which 
are dropped half-round nickel alloy liners. These 
liners are self-fixing, being slightly compressed 
before they are placed into position, and then being 
allowed to spring out against the sides of the trench. 
Where a sluiceway is not covered by the hoppers 
it is protected by cast-iron cover plates. The ash is 
transmitted along each sluiceway by jets of water. 
These leave the nozzles that are fixed at appro- 
priate intervals along the sluiceway at a velocity of 
over 120 ft. persecond. This velocity ensures that the 
ash is held in suspension and does not drag along 
the bottom, thus, it is claimed, reducing the wear 
on the liners. At the end of the boiler house the 
two sluices are connected to cross sluices, whence 
the ash is pumped into three reinforced-concrete 
hoppers outside the boiler house, as shown in Fig. 12. 
Adjacent to these hoppers, each of which has a 
capacity of about 100 tons, is a container for the 
flue dust and soot which, like the ash, can be disposed 
of either by river or road. 

The “ Hydrojet ” system of ash handling, which 
has just been described, was installed by the Ash 
Company (London), Limited, 63, Lincoln’s Inn 
Fields, London, W.C.2. The high-pressure water 
required for the sluice and feed nozzles is recircu- 
lated back from the sumps by one of two vertical 
spindle Hydroseal pumps, which have been specially 
designed to withstand the abrasive action of the 
ashy water. Each pump is designed to deliver 
1,200 gallons per minute against a head of 260 ft., 
and is driven by a 200-h.p. motor running at 
1,450 r.p.m. 

(To be continued.) 








INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
—The Council of the Incorporated Municipal Electrical 
Association, Australia House, Rooms 603-5, Strand, 
London, W.C.2, has accepted the invitation of the 
Mayor and Corporation of Brighton to hold the next 
annual convention at Brighton under the Presidency of 
Mr. Frank Forrest, chief engineer and manager to the 
Birmingham Corporation. The period of the Conven- 
tion will be from May 31 to June 5. An electrical ex- 
hibition will be held at the Corn Exchange, while the 
various functions will be held in the large Dome. The 
annual banquet of the Association will be held in the 





Princes Hall, Marine Parade. 





THE INSTITUTE OF METALS; 
PARIS MEETING. 


(Concluded from page 346.) 


Wuen the members reassembled in the Maison 
de la Chimie, in the rue Saint Dominique, for the 
last session of the recent autumn meeting of the 
Institute of Metals on September 16, Mr. W. R. 
Barclay, the President, took the Chair at 10 a.m. 


METALS OF THE PLATINUM GROUP. 


The first paper considered dealt with “ Metals of 
the Platinum Group: Ores, Recovery and Refining, 
Fabrication and Uses, and Properties.” It was by 
Captain R. H. Atkinson and Mr. A. R. Raper, both 
of whom are members of the staff of the precious. 
metal refinery, at Acton, of Messrs. The Mond Nickel 
Company, Limited, and was presented to the 
meeting by Mr. Raper. In this contribution, which 
was of some length, an attempt was made to present 
modern metallurgical information concerning the 
six metals of the platinum group, namely, platinum, 
palladium, iridium, rhodium, osmium, and ruthe- 
nium. After a brief description of the discovery of 
the metals and an account of the ores, particular 
attention was devoted to the recovery and refining 
of the metals produced from the Canadian nickel 
industry. This was followed by a full description 
of the methods of fabrication of the metals and 
their alloys. It was shown that the two ductile 
metals of the group, platinum and palladium, were 
readily worked, while rhodium and iridium were 
worked with much greater difficulty. The two 
metals osmium and ruthenium, belonging to the 
hexagonal system, it was pointed out, had not up 
till the present been thoroughly investigated. 
Finally, an account was given of the properties 
of the metals and their uses in pyrometry, for 
constructing standards of mass and length, and 
standard resistance coils, for the production of 
laboratory ware and jewellery, and for meeting 
various special industrial needs. 

In opening the discussion, Mr. Barclay said that 
the paper constituted a slight departure from the 
usual traditions of the Institute. Its proceedings 
had been commonly regarded as the vehicle for 
original research work. Recently, however, that 
idea had been departed from in order to include 
reviews of technical and industrial operations. The 
Publicity Committee of the Institute considered the 
present contribution to be a valuable collection of 
data in convenient form. Mr. J. Dhavernas, who 
spoke next, gave some particulars of work conducted 
by the Centre d’Information du Nickel in connection 
with palladium, in the form of thin beaten sheets. 
These, he stated, had been glued to leather and to 
a number of other fabrics, and were used in book- 
binding and a variety of other industries. Palla- 
dium did not tarnish like silver, and its colour was 
“warmer” than that of platinum. Outside signs 
had been made using the metal, but these showed 
slight tarnish in certain atmospheres, probably 
owing to sulphurous fumes. ' 

Dr. M. Ballay said that he had visited the precious- 
metal refinery at Acton. For a metallurgist accus- 
tomed to less noble metals, the impression gained 
was that of an enormous laboratory utilising labor- 
atory apparatus and methods. Metallurgy, however, 
had been defined as the art of transforming ores 
into banknotes, and the volume of the metal pro- 
duced did not enter into this definition. From this 
point of view, Acton was undoubtedly an important 
metallurgical centre. Palladium was not so expen 
sive as platinum and rhodium, but, on the other 
hand, it did not possess quite the same high resist- 
ance to corrosion in certain atmospheres. In Paris, 
however, signs made from palladium leaf had 
behaved quite well. French beaters of precious 
metals had succeeded quite satisfactorily in pro 
ducing palladium leaf, which was considered rather 
a delicate operation. Leaves weighing 12 — 
per 1,000, and thus corresponding approximate iy 
with the thickness of gold leaf, had been obtain ; 
without difficulty in France. Electro-deposits " 
the precious metals had not hitherto found im ar 
applications. One reason was no doubt the biel 
cost involved. There were, however, also a number 
of technical difficulties which had not yet been 
satisfactorily solved. Thin, bright rhodium deposits 
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had been employed to a certain extent to protect 
silver from tarnish. It was, however, sometimes 
necessary to remove the rhodium coating, either on 
returned or on imperfectly-treated articles. The 
very high resistance to corrosion of the metal 
rendered this operation extremely difficult. If, 
however, this trouble could be overcome, the electro- 
plating of rhodium would, no doubt, receive extended 
application. 

Dr. L. H. Callendar asked the authors if they had 
found any evidence of allotropy in the platinum 
metals. There was one property of platinum which 
was not generally known outside the industry and 
this was the danger of using it in the form of basins or 
crucibles in conjunction with silicon. The next 
speaker, Sir Robert Mond, said that platinum- 
iridium and platinum-rhodium thermocouples had 
become commonplace. That this was the case had 
largely been due to the work of Heraeus in Germany 
and of Callendar at Cambridge. The remainder 
of Sir Robert’s contribution to the discussion com- 
prised some interesting personal recollections con- 
cerning the foundation and growth of the precious- 
metal refining industry in Great Britain. Upon 
being asked to reply Captain Atkinson thanked 
those who had participated in the discussion and 
said that he would give answers to the points 
raised in writing. 

ForGEaBILity oF Lieut ALLOoys. 


The second paper taken bore the title ‘“ Study of 
the Forgeability of Various Light and Ultra-Light 
Alloys.” It was by Professor A. Portevin and 
Dr. P. G. Bastien and was presented to the meeting 
by Dr. Bastien. The authors stated that they 
had endeavoured to determine, by means of labora- 
tory tests, the optimum conditions for hot-working 
light and ultra-light alloys. With this in view they 
had compared the results obtained from static 
bending and compression tests and dynamic bend- 
ing and tensile tests. Static or dynamic bend 
tests. appeared to be the most suitable, convenient, 
and rapid for studying the forgeability of the 
metals and alloys under consideration. The static 
bending tests were carried out in an Amsler machine, 
the compression plunger being replaced by a 45 deg. 
knife edge and the edge having a radius of 5 mm. 
The dynamic bending tests were conducted with an 
Amsler impact pendulum machine. In cases in 
which the materials were difficult to forge these 
tests made possible a determination of the best 
temperature range in which to carry out the work. 
The experiments had been carried out on alu- 
minium; on copper-aluminium alloys containing 
6 per cent. and 12 per cent. of copper; on alu- 
minium-magnesium alloys containing 5, 10, and 
15 per cent. of magnesium; on magnesium; on 
magnesium-copper alloys containing 5, 10, and 
15 per cent. of copper; and on magnesium-alu- 
minium alloys containing 3, 6, and 9 per cent. of 
aluminium. From the results of the tests carried 
out it would appear that magnesium alloys could 
be extruded up to about 15 per cent. of copper and 
about 9 per cent. of aluminium and could, with 
care, be forged up to about 15 per cent. of copper 
and 7 per cent. to 8 per cent. of aluminium. As for 
the aluminium alloys, that containing 12 per cent. 
of copper should be able to be extruded and forged 
with care ; while for those containing magnesium, 
the limit of forgeability must lie between 5 per 
cent. and 10 per cent. of magnesium for metals of 
the purity employed. 

The discussion was opened by Professor Pierre 
Chevenard, who congratulated the authors on the 
excellence of the precision methods employed and 
on the results which these methods had yielded. 
The next speaker, Professor A. von. Zeerleder, 
described a forging test which had been developed 
at Ziirich. This was in reality a compression test 
in which a specimen 20 mm. in height was reduced 
‘o 10 mm. between the two polished faces of a press 
enclosed in an electric furnace. The results obtained 
were in general concordance with those of the 
authors with the exception that they, in Ztrich, 

1 not obtained maxima in their curves in the 
region of 100 deg. and 200 deg. C as the present 
authors had done. Mr. Barclay, who spoke next, 
stated that although the paper dealt specifically 
with light alloys, it constituted a contribution to 
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the general problem of tests for forgeability. Pro- 
fessor G. B. Waterhouse, who next took up the dis- 
cussion, asked the authors whether they had carried 
out actual forging tests on the alloys investigated, 
in order to confirm their laboratory tests. The 
last speaker in the discussion, Dr. C. H. Desch, 
F.R.S., stated that some years ago a committee of 
the Institute had studied the question of the nomen- 
clature of and had drawn up some rules, 
One of these had laid down that a copper-rich alloy 
containing, say 90 per cent. of copper and 10 per 
cent. of aluminium should be called a copper- 
aluminium and not an aluminium-copper alloy. 
This practice, however, had been reversed in the 
paper, the authors having called copper-aluminium 
alloys aluminium-rich materials containing 6 per 
cent. and 12 per cent. of copper. It would be 
worth considering whether it might not be advisable 
to call together an international conference to dis- 
cuss and endeavour to settle the whole matter. 
Dr. Bastien, in a very brief reply, said, in answer to 
the point raised by Professor Waterhouse, that they 
had confirmed, in practice, their laboratory tests on 
the ultra-light alloys of magnesium with aluminium 
and copper and that similar tests on the light alu- 
minium alloys were in progress. 


Creep oF Trin anp Tin ALLOYS. 


The next paper considered, entitled, “‘ The Creep 
of Tin and Tin Alloys.—Part I,” was by Professor 
D. Hanson, and Mr. E. J. Sandford, and was read 
in abstract by the former. The authors stated 
that the paper described the results of the first 
part of a systematic investigation of the creep 
properties of tin and its alloys, which investigation 
had been made possible by grants from the Inter- 
national Tin Research and Development Council. 
All the tests described in the paper had been carried 
out at room temperature on rolled material. Tests 
of long duration had shown that silver, up to 3-5 per 
cent., greatly improved the creep-resistance of tin. 
Bismuth-tin alloys were more resistant to flow than 
pure tin at stresses above about 300 Ib. per square 
inch, but, at lower stresses, they were inferior 
to pure tin. Antimony improved the creep pro- 
perties of tin; the alloy containing 8-5 per cent. 
antimony withstood a stress three times that of 
pure tin for an equal duration. Cadmium-tin 
alloys were greatly improved by heat treatment 
and offered considerable resistance to creep. Tests 
on lead-tin solders and on the cadmium-tin eutectic 
alloy indicated that these flowed under stresses as 
low as 130 Ib. to 150 lb. per square inch. In the 
present investigation the creep tests had, in many 
cases, been extended over a period of one year and 
the results had been sufficient to show that short- 
time tests might, in some instances, give a false 
impression. In many cases there was no relation- 
ship between resistance to creep and ultimate 
tensile strength. It seemed, therefore, that long- 
time creep tests were essential for a full understand- 
ing of the behaviour of these metals under prolonged 
loading. 

The discussion was opened by Dr. M. Ballay, who 
said that he had investigated the effect of the time 
factor in ball-hardness tests on lead, and had 
ascertained, as the result of tests on as-cast, rolled, 
and rolled and annealed lead specimens, that the 
speed of penetration of the ball was a function 
of the grain size. In tin alloys other factors no 
doubt had an influence, but, apparently, in lead 
the only factor was that of grain size. 

Mr. G. Blackman confessed that he was not a 
member of the Institute nor a metallurgist. He 
referred to the application of statistical methods 
of research in plant physiology and considered that 
similar methods were of value in metallurgical and 
other scientific research work. By means of statis- 
tics it was possible to interpret data which it would 
be difficult to interpret by other means. He 
therefore recommended all scientific research 
workers to study Professor R. A. Fisher’s book 
Statistical Methods for Research Workers. Sir 
Robert Mond, who spoke next, referred to the use 
of fusible alloys in fire sprinklers. Temperatures 
were fairly steady and only the question of time 
came in. He would like to ask the authors whether 
any crystallisation or other change might take 
place after a long period of time which would have an 
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effect on the temperature at which the plugs 
fused. 

Mr. J. R. Green thought that the question of the 
testing of solders was a practical one. It appeared 
from the results given that users of solders ought 
»not to depend on them to the extent to which they 
did. He was not aware that any disasters had taken 
place in consequence, but, nevertheless, the figures 
quoted were just a little disturbing. None of the 
alloys tested, however, contained copper, and most 
alloys found in commerce contained from 0-15 per 
cent. to 0-20 per cent. of copper. If tests were 
made on lead-tin solders, both with and without 
antimony, and containing up to 0-1 per cent. of 
copper, some informative results might be obtained. 
On being asked to reply, the authors stated that 
they would do so in writing. 





VEINING anD Sus-BounpaRy StrrRuctuREs IN 
MeETALs. 


The fourth and last paper dealt with by the 
meeting on Wednesday morning, September 16, 
was by Dr. L. Northcott, and was upon the subject 
of “ Veining and Sub-Boundary Structures in 
Metals.”” The author stated that veining had been 
shown to be developed in several pure metals and 
alloys as a result of slow cooling after the metal or 
alloy had undergone an oxidising treatment, either 
by deliberately oxidising the melt or by annealing 
the solid at a high temperature in air or in the 
presence of its oxide. Conversely, treating the 
liquid metal with hydrogen or annealing the solid 
metal at high temperature for a sufficient length of 
time in an atmosphere of hydrogen resulted in a 
material free from veining, although veining had 
been observed under similar conditions of treat- 
ment when an oxidising atmosphere had been 
employed. This type of veining was intimately 
associated, therefore, with the oxygen or oxide 
content of the material. Secondly, microscopical 
examination of the veins at a sufficiently high 
magnification showed that the veining lines were 
discontinuous and appeared to be made up of a 
series of small particles of a constituent, which, 
from the previous conclusion, must consist of an 
oxide of the metal concerned. Thirdly, since severe 
quenching from a temperature slightly below the 
melting point prevented the formation of veining, 
whereas slow cooling developed it, the solubility 
of the veining constituent in the metal was evidently 
greater at elevated than at atmospheric tempera- 
tures. Similar structures, referred to as sub- 
boundary structures, had been observed in a 
number of other alloys. These structures were due 
to the precipitation, also during cooling, of a con- 
stituent of the alloy. Although the conditions 
favouring the precipitation of oxides or other com- 
pounds in a network form had been considered, no 
reason had been adduced as to why the deposits 
should assume a network form, This aspect of 
the subject and the possible relation between 
veining and mosaic structures of metals were 
| discussed elsewhere. 

Dr. C. J. Smithells, in opening the discussion, 
stated that Dr. Northcott had made out a very 
good case for believing that the sub-boundaries 
referred to in his contribution were due to the 
precipitation of oxide particles. He, himself, was 
not satisfied, however, that this was the whole story. 
In the first place, his distinction between sub- 
boundaries and veins was very arbitrary. He 
distinguished between them simply, according to 
whether they were removed by hydrogen or not, 
and the size of the particles in them. This was 
rather like saying that veins were distinguished as 
sub-boundaries containing oxide particles, and 
since there were many other cases of sub-boundaries, 
in which these did not occur, the distinction did not 
help us to understand the nature of them any 
better. In 1927, Mr. Rooksby and he* had shown 
that the orientation of the sub-grains was nearly 
uniform inside each crystal. Consequently, unless 
there was something in the boundary, it might not 
be visible on etching. He suggested that this 
break-up of the main crystals into fragments of 
slightly different orientation was often present, 
although it was not always visible. Dr. Smithells, 
after exhibiting a slide showing typical sub- 








* Nature, vol. 120, page 22% (1927). 
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Fig. 17. 


boundaries in tungsten which had been melted in| 
hydrogen, went on to say that these could not be 
due to tungsten oxide, which was relatively volatile, 
but he saw no reason to distinguish them from 
any of Dr. Northcott’s examples. The point of 
general interest was, how did the oxide, or other, | 
particles which made the boundaries visible arrive | 
at these boundaries ? It was well known that non- | 
metallic constituents could migrate in a solid metal, | 
but there was no really satisfactory explanation of | 
the mechanism. To sum up, he believed that sub- | 
boundaries were a normal structural feature, 
possibly the result of strain during cooling, which 
could only be made visible when some second con- 
stituent was concentrated in them. This was often 
the oxide of the metal, but not necessarily so. The 
point that called for investigation was how these 
substances arrived at these boundaries when they 


10/7 Cus. Fr. Portastx Concrete Mixer; Messrs. 
R. H. Neat anp Company, LiMiTED. 





were precipitated from solution. 

Colonel N. T. Belaiew stated that the author 
had studied the occurrence in metals and alloys of 
a network structure within the crystal grains. 
Thus, the relation, if any, between that network 
and the allotropic transformation, in pure metals, 
or the occurrence of a deposit, in alloys, could not 
be sought in the simple boundary relations, but 
elsewhere. Most tantalisingly the author, at the 
very end of his paper, had mentioned that the 
possible relation between veining and the mosaic 
structure would be discussed at some future date. 





It might be mentioned, however, that when study- 
ing structures similar in appearance to veining, but | 
due to the precipitation of a metal compound, a | 
relation between such a structure and the mosaic | 
structure was observed. The Damascene steels 
provided a rather striking analogy. Just as in| 
veining structures, Damascene steel showed, before | 
forging, either a network or else a structure com- 
posed of continuous filaments. The formation of 
the Damascene structure could, moreover, be 
suppressed by quenching and reformed by appro- 
priate annealing. The analogy, however, did not 
stop even there, and microscopical examination 
revealed the striking fact that the globulites in the 
veins were of the same order of magnitude as the 
shower particles in martensite which had been 
studied by Mr. Lucas and himself. Consequently, 
he ventured to suggest that the analogy between 
the genesis of veining structures and Damascene 
steel was not only apparent but real, and that a 
most useful line of approach to such studies was 
their relation to the mosaic structure. 

In a brief reply, Dr. Northcott, in answer to Dr. 
Smithells, stated that he did differentiate between 
veining and sub-boundary structure and the struc- 
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TENONING AND Scriping Macutne; Messrs. Tae Dominion Macuinery Company, 


LIMITED. 


tures to which Dr. Smithells had referred were 
possibly sub-boundary structures. His remarks on 
the mosaic structure were actually in the press, so 
he would not refer to them at this stage. 

The president then stated that, owing to the 


|advanced hour, the last paper on the agenda, 


namely, “A Note on the Influence of Salt-Bath 
Heat Treatment on the Corrosion-Resistance of 
Duralumin Sheet,” by Messrs. A. J. Sidery and 
B. Evans, would be taken as read and discussed by 
correspondence. He thanked the authors of all 
the papers for their contributions, and proposed 
votes of thanks to the Bureau International des 
Applications de l’'Aluminium and the Chambre 
Syndicale des Métaux for all they had done in 
connection with the meeting. Further votes of 
thanks to the Municipal Council of Paris, to the 
firms and administrations who had thrown open 
their works to the visitors, to Messrs. J. Dalmais 
and J. S. Douchement, respectively, president and 
secretary of the local Reception Committee, and 
to all others who had contributed to the success of 
the meeting, terminated the proceedings. In the 
afternoon, visits were paid to the Société H. et 
M. Farman, Billancourt ; the Fonderie de Précision, 
Nanterre, and the Imprimerie de _ |'Ilustration, 





Bobigny. In the late afternoon, at 5.30, an enjoy- 
able civic reception was held at the Hétel de Ville 
by the Municipal Council of Paris. The whole ef 
Thursday, September 17, was devoted to a motor- 
coach excursion to Versailles. Some of the members 
remained in Paris on Friday, September 18, in order 
to take part in an excursion to Rouen and Le 
Havre, during which the Usines des Tréfileries et 
Laminoirs du Havre were visited. 

The meeting, the first gathering of the Institute 
to be held in France, was attended by members 
from all parts of the world. It was sucessful in 
every way and was rendered all the more enjoyable 
by the gracious hospitality and charming courtesy 
of the Institute’s French hosts. 








THE BUILDING TRADES EXHIBI- 
TION AT OLYMPIA. 
(Continued from page 305.) 

Ix this account of some of the newer exhibits at 
the recent Building Trades Exhibition at Olympia, 
no attempt is made at classification. This, how- 
ever, was a characteristic presented by the Exhibi- 
tion itself, adjacent stands being occupied in most 
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cases by quite different products, an arrangement 
making for considerable interest, but calling for 
reference to the catalogue plan to locate any par- 
ticular exhibit, Perhaps some re-grouping might 
be considered for the next Exhibition. 

An exhibit on the stand of Messrs. R. H. Neal and 
Company, Limited, Plant House, Ealing, London, 
W.5, viz., the portable concrete mixer, illustrated 
in Fig. 17, page 358, shows a marked departure from 
convention, a distinguishing feature being that the 
whole of the mechanism, viz., engine, transmission, 
hoist unit, clutch, gears, rollers and drum are all 
enclosed in a pressed steel housing, thereby ensuring 
an unusual degree of protection from weather, dust 
and dirt. The machine has an unmixed batch 
capacity of 10 cub, ft., and a mixed batch capacity 
of Tcub. ft. The drum is of the reversing type, that 
i8, it rotates in one direction for mixing and in the 
other for discharging. The engine, which is of the 
Lister 6-h.p. to 7-h.p. petrol type, running at 1,200 





r.p.m. is direct-coupled to a compact totally-encl. sed 
gear box formed with an oil bath. The box contains 
the reduction gear and drives for both the drum and 
the loading hopper hoist, and is the only point, 
apart from the engine, which needs attention as 
regards lubrication, the oil level in it being checked 
by a simple gauge. The reduction gears are of 
nickel-chrome, heat-treated steel with helical teeth 
and are mounted on ball bearings. The drum is 
driven by machine-cut spur gearing which is pro- 
tected by the housing. The only part of the drum 
projecting on the loading side is the circular mouth, 
visible in the illustration, and to which is led the 
discharge pipe from the automatic water tank, which 
has a simple and rapid setting device for quantity. 
The discharge side of the drum has a trumpet-mouth 
with directing blades, The drum has spiral mixing 
blades and has pressed steel ends. It is electrically 
welded. The machine is mounted on four road 
wheels, either all of pressed steel, as shown, or. with 








rubber tyres, the front pair being carried in a swivel- 
ling fore-carriage. The engine and gear box are 
mounted on a base independent of the main frame, 
so that the whole assembly may be withdrawn for 
overhaul, &c. The controls are simple and positive, 
and the whole machine is neat and compact. The 
weight is 35 cwt. 

Another new machine on Messrs. Neal’s stand 
is a f-cub. yard “ Rapid” excavator. This has a 
half-circle slewing jib, a design which renders it 
particularly suitable for building work, as the absence 
of tail swing enables it to be operated close to 
obstructions. The machine can be used, with the 
same bucket, for excavating, back digging and 
skimming. The machine shown has a 2-cylinder 
4-stroke cycle compression-ignition Lister engine of 
21 h.p. at 1,200 r.p.m., and designed to operate on 
most forms of distillate fuel oil, the average con- 
sumption being about 34 gallons to 4 gallons per 
eight-hour day. A ‘‘ Fordson’ 4-cylinder, 30-h.p. 
petrol engine can be fitted if desired. The bucket 
speed is 160 ft. per minute, and can be reduced, if 
required for very hard digging, to 80 ft. per minute, 
The slewing speed is at the rate of 6 r.p.m., and the 
travelling speed is 0-8 m.p.h. The weight in work- 
ing order is about 74 tons. The standard bucket is 
2 ft. wide, with side cutters it can be increased to 
give trench widths of 2 ft. 3 in, or 2 ft. 6in. The 
maximum trench depth is 12 ft. The output, used 
as a shovel, varies from 40 cub. yards per hour in 
earth, loose sand or soft clay, to 10 cub, yards per 
hour in chalk or soft rock. The performance as a 
skimmer or back-digger is correspondingly high. 

Messrs. Lacy-Hulbert and Company, Limited, 
Boreas Works, Beddington, Croydon, amongst a repre- 
sentative range of pneumatic tools and paint-spray- 
ing equipment of their standard patterns, showed 
the new portable electrically-driven compressing set 
illustrated in Fig. 18, page 358. This little machine 
is intended for use with a single paint-sprayer only 
and is designed for operation on sites where electric 
current is available, the motor being connected by 
flexible cable to the nearest convenient plug, a 
switch being provided on the motor. The compressor 
output is 5 cub. ft. per minute, and the motor is of 
14 h.p. at 1,000 r.p.m. The compressor cylinder is 
air-cooled and both it and the motor are mounted 
on a tubular frame, which also forms an air receiver 
and is fitted so as to remove all oil and moisture. 
A safety valve and pressure gauge are fitted on the 
receiver near the draw-bar connection, and an 
unloading device is provided. The machine is 
carried on two pneumatic -tyred wheels and is 
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carefully balanced for ease in transport. When at | 
work, three-point support is provided by a rubber- | 
shod foot at the forward end of the receiver. | 


Although the other machines on the stand are wd Fs Mi Ly 


standard type, they have undergone modification 
since being shown at the previous exhibition, thus, | 
in the petrol-driven hopper cooler compressor | 
unloading valves have been fitted and the compressor | 
itself has been re-designed and its position relative | 
to the engine altered, making the set more compact | 
and bringing the air delivery pipe to the receiver | 
in the air stream of the engine radiator fan, thus 
helping to cool the compressed air. A small machine | 
of the air-cooled horizontal type and fitted with | 
ball bearings is attractive and is capable of being | 
easily arranged as a semi-portable or stationary | 
plant as required. This machine has proved very 
useful for sand-blasting operations. 

Messrs. The Dominion Machinery Company, 
Limited, of Hipperholme, Halifax, are regular 
exhibitors at the British Industries Fair and other 
exhibitions concerned with woodworking machinery, 
and many of the items displayed on their stand have 
already been described and illustrated in these 
columns. In addition, however, to the Elliot 
woodworkers, chain and chisel mortising machines, 
spindle moulding machines and other plant with 
which their name is generally associated, they are 
showing for the first time an all-electric tenoning 
and scribing machine which presents a number of 
special features. It is illustrated in Fig. 19, on 
page 358, and is designed to undertake single and 
double tenoning, top and bottom scribing, cross- 
cutting, and trenching on stock up to 24 in. wide 
and 6 in. thick. It is arranged for driving by 
2-phase or 3-phase alternating current motors on 
a supply of 200 volts to 500 volts, and 40 cycles 
to 60 cycles frequency. 

The machine is self-contained, with built-in, 
totally-enclosed motors, one to each cutter head, and 
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and equipped with quick-acting eccentric cramps 
for holding the stock. The tenoning cutterblocks 
carry four straight cutters arranged to give a 
shearing cut. The horizontal headstocks are 
independently adjustable in the vertical direction, 
and the top headstock has also a horizontal adjust- 
ment for cutting tenons with unequal shoulders. 
The vertical scribing spindles are adjusted with the 
main headstocks, but have both vertical and 
horizontal adjustments independently. If desired, 
the bottom scribing spindle can be fitted, as an 
extra, with a wobble saw or disc cutters for making 
double tenons. A cut-off saw is provided, mounted 
at the back of the cutter spindles. Automatic 
‘ straight-on ” type control gear is fitted, operated 
by push-buttons, a master button stopping all 
motors simultaneously. At option, the machine 
can be supplied with a single motor and counter- 
shaft, or for belt drive from an existing shaft. 

Fig. 20, on page 359, illustrates another new 
Dominion machine, a 20-in. circular saw. It is 
fitted with Vee-belt drive, previous patterns having 





is very compact in relation to its capacity, occupying 
a floor space no more than 7 ft. 4 in. by 6 ft. 6 in. 
The main frame is a cored casting mounted on a} 
heavy base, and supports a table 3 ft. 6 in. long and | 


2 ft. 4 in. wide, traversing on ball-bearing rollers | of 7 in. 


two-speed motors or flat-belt drive. The motor, of 
5 h.p., is mounted on a slide on which it is adjustable 
for the purpose of belt-tightening. The machine 
uses a 20-in. saw, giving a maximum depth of cut 
The size of the table is 3 ft. 6 in. by 2 ft. 6in. 


It rises and falls in accurately machined slides at 
the corners of the base, the raising and lowering 
gear all being enclosed in the body and out of the 
way of dust, &c. The saw is adequately fitted 
with guards, the bottom one rising and falling with 
the table. 

One of the notable new machines on the stand 
of Messrs. Thomas Robinson and Son, Limited, 
Rochdale, we have already described and illustrated 
on page 304 ante, and one of a still more recent type 
is shown in Figs. 21 to 24, page 359. This is a 
cross-cutting and trenching machine, the traverse 
of the saw or cutter of which is effected by hydro- 
electric mechanism instead of by hand. The general 
arrangement of the machine is shown in Fig. 21, in 
which view it will be, of course, understood that 
the table is removed, enabling one of the character- 
istics of the machine to be more clearly grasped. 
It will be seen that the bottom cutting edge of the 
saw is coincident with the axis round which it is 
canted, this canting being done by swinging the 
frame round the circular bar seen in the back- 
ground. The amount of cant is 45 deg. on either 
side of the vertical and does not involve vertical 
and longitudinal adjustments. The frame can, 
of course, be swivelled round a vertical axis, this 
movement being also 45 deg. each way, and vertical 
adjustment is provided for different depths of 
trenching, &c. The capacity varies a little according 
to whether the saw which is mounted on the motor 
spindle is driven by an alternating current or a 
direct current motor, but may be taken roughly as 
cross-cutting timber ranging from 25 in. by | in. 
to 20 in. by 5 in. The motor is of 5 h.p. approx'- 
mately. 

The above features are also incorporated in th 
firm’s hand-traversed saw, the hydraulic traverse 
is, however, novel, and has been developed parti- 
cularly for shops in which production work is done, 
as the use of a power feed reduces the physica! 
effort required by the operator to a minimum. Th: 
traverse is set in motion by a slight pressure on th 
pedal seen in the foreground of the illustration, 5° 
that the operator has both hands free and has mor 





time and energy at his disposal to maintain accurac\ 
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and to speed-up output. The control of the saw is 
more even and precise than with a hand pull, and 
there is no danger resulting from “ snatching.” The 
hydraulic power is supplied by a }-h.p. motor and 
pump mounted on a tank at the rear of the pedestal, 
the several connections to the moving parts being 
made by means of armoured hose. The hydraulic 
traversing gear is shown in some detail in Figs. 22, 
93 and 24. The saw frame is carried on slides and 
movement is given by an hydraulic ram arranged as 
shown in Fig. 22. The piston rod is large compared 
with the cylinder bore, as will be clear from Figs. 
23 and 24, with the result that a large area, is 
subject to pressure on the working forward stroke 
and a small area on the idle return stroke. The 
operating oil is controlled by a piston valve actuated 
by stops. In Fig. 23 this valve is in the forward 
stroke position, pressure oil being admitted to both 
sides of the piston, which is forced forward owing 
to the greater area of its rear surface. In Fig. 24 
the valve has been moved to the return stroke 
position, and the pressure on the rear surface has 
heen cut off though it remains on the front surface. 
\ port in connection with the return pipe to the 
pump tank has been opened, and the piston, in con- 
sequence, makes the return stroke. The action can be 
set to move the saw.frame once forward to a limit 
sop and then to return or to move continuously 
forward and backward between adjustable limit 
stops. The frame can be instantly reversed at any 
pint of its forward stroke. The forward feed speed 
is variable, this adjustment being provided for by 
the rotatable valve sleeve seen in Fig. 23. This is 
cut away for half its circumference at the inlet port 
end. In the position shown in both Figs. 23 and 24 
the full area of that port is exposed, but it will be 
obvious that by rotation of the sleeve the area can 
be reduced from full to zero and the pressure flow 
to the piston thereby very precisely regulated. The 
return stroke is always more rapid than the feed 
stroke, due to the opening of the outlet port. The 
valve is controlled automatically by a stop dog 
and at will by the pedal, acting through a Bowden 
vire, indicated by a chain-dotted line in Fig. 22. 
An exhibit of a somewhat unusual nature was to 
* seen on the stand of Messrs. Powel and Hill, 
Limited, 110, Canterbury-road, Croydon, in the 
fom of a continuous mixing plant for granular and 
powdery materials. Although the plant was 
wranged on the stand in conjunction with one of 
the firm’s concrete roofing tile machines with an 
utput capacity of from 4,000 tiles to 7,000 tiles 
yet hour, it is suitable for other purposes, e.g., 
pre-cast concrete parts, building blocks, &c., or 
in any industry where a constant flow of mixed 
materials is required. The views given in Figs. 25 
ind 26, page 360, donot show the machine exhibited, 
but are sufficiently similar to illustrate the principles 
of the plant. The materials to be mixed for the 
production of roofing tiles are sand and cement, 
and each has a separate bucket elevator and dis- 
tributing hopper. The sand elevator is not visible 
in Fig. 25, but it consists of a continuous fabric belt 
to which small buckets are riveted. It is not cased 
in. The cement elevator is of the same type but 
s cased in, as may be made out in the centre of 
Fig. 25. Both elevators draw from loading boots 
it the foot, and discharge into hoppers carried on 
an overhead structure. The bottoms of the hoppers 
are shaped so that a free passage to the outlet is 
obtained at all rates of flow, and are fitted with 
gates with indicating scales and allowing a precise 


degree of regulation. 
The sand hopper discharges on to a horizontal 
“onveyor belt of four-ply canvas rubber arranged 


ongitudinally on the supporting frame. This 
belt, which moves at a slow rate, ultimately 
deposits the sand in the mixer, but before the 
“nd is so discharged, cement in the required 
proportion is deposited on top of it from a 
‘econd conveyor belt arranged at right angles 
‘© the first and leading from the outlet of the 
‘ement hopper. The combined material thus enters 
the mixer together, this part of the plant being 
identifiable in Fig. 25 by its discharge chute and 
’eing shown with its cover removed in Fig. 26. 
As will be seen from this illustration, the mixer 
“usists of a trough with a semi-cylindrical bottom 
and containing a number of rotating paddles. The 





material to be mixed is discharged in a dry state 
into a hopper which discharges over the first set 
of paddles. It will be noticed that each paddle has 
its blades inclined in contrary directions in the 
helical sense. With blades of equal pitch this 
arrangement would, of course, result in no longitu- 
dinal movement of the material, but the pitch is 
so varied that while one blade pushes the material 
forward for about 6 in., the other pushes it back- 
wards for about 3 in. This arrangement ensures 
a very thorough mixing and at the same time 
steady progression to the outlet. The hopper end 
of the mixer handles the material in its dry state, 
generally through about 2 ft. of the trough length ; 
beyond that point water is added in a regulated 
spray and the mix is made in the wet state. 

As regards details of construction, it may be 
mentioned that the bearings of the paddle shaft are 
outside the trough and are protected from creep of 
the material along the shaft. The paddle blades 
are curved on both edges so that they can be 
reversed when worn and are attached to the arms 
by bolts having slotted holes and permitting adjust- 
ment. The smallest standard size of the installa- 
tion can be varied between 2 cub. yards to 7 cub. 
yards output per hour. The variation is effected by 
regulation of the hopper doors, the speed of the 
belts being correspondingly altered so that at any 
rate of output the amount of mix in the trough does 
not rise above the level of the paddle-shaft. From 
7 h.p. to 8 h.p. is required for the drive of the 
complete installation. When the raw sand contains 
rough material a vibrating screen is fitted at the 
sand-elevator boot. A similar screen can be fitted, 
if required, under the belt discharge into the mixer. 
When dealing with dry and dusty materials which 
are to be mixed dry, e.g., fertilisers, &c., the mixer 
is made with a dustproof cover. It may here be 
mentioned that on an adjoining stand Messrs. W. H. 
Smith, Trianco Works, Imber Court, Kast Molesey, 
Surrey, gave an interesting demonstration of the 
making of concrete walling blocks and partition 
slabs on machines manufactured by them. Slabs 
of 18 in. by 9 in. of various thicknesses up to 4 in. 
were shown, being produced by the extrusion process 
at the rate of 3,000 per day. Other power-operated 
machines were for making walling blocks up to 
18 in. by 9 in. by 9 in., and hand-operated machines 
of varying capacity were also shown. 

Visitors to the Exhibition if merely pausing to 
admire the imposing display of non-ferrous tubes 
on the stand of Messrs. The Yorkshire Copper 
Works, Limited, Leeds, might have overlooked a 
very interesting development on this stand in the new 
fitting for connecting the light gauge copper tubes 
now coming into general use in housing water services. 
An example of this fitting is shown in Fig. 27, 
page 360, a tee-piece being illustrated, though 
straight couplings, bends, cross-pieces and other 
forms are also made. A characteristic of the fitting 
is that the necessary solder is supplied in place in it, 
with consequent ease in making a joint and ensur- 
ing neatness. The solder, as shown in the illustra- 
tion, is contained in a recess about half-way along 
the socket into which the pipe enters, the depth of 
entry being determined by a shoulder acting as a 
stop. To make the joint the tube and socket have 
only to be cleaned with fine sandpaper or steel wool 
and the tube smeared with flux. The pipe is then 
inserted and the flame of an ordinary blow lamp 
applied to the fitting. The solder in the recess on 
melting is forced by capillary action along the 
narrow annular space between the tube and fitting. 
In one direction the flow is arrested by the stop, 
in the other it emerges as a fine ring at the edge of 
the fitting. When this appears the blow lamp is 
withdrawn and the joint is completed, the edge of 
the fitting being tapered with a curve to chill the 
solder from the exterior inwards. Tests on the 
fitting made at the National Physical Laboratory 
show some striking results. Copper tubes } in. in 
internal diameter by 19 gauge were employed along 
with various types of fitting. From a tensile test 
the strength of a soldered joint to resist pulling out 
was estimated to be about 1-8 tons and to be equal 
to the tensile strength of the tube itself. Under 
an average internal pressure of 400 lb. per square 
inch with paraffin no seepage could be detected. 
Variations in temperature had no effect on the 


joints after 100 half-minute cycles of steam and 
cold water involving temperature changes between 
97 deg. C. and 20 deg. C. Vibratory tests were 
equally satisfactory, and in bursting tests with castor 
oil at an average pressure of 3,550 lb. per square inch, 
the tube itself burst in every case without damage 
to either the joint or the fitting. The joint can be 
readily taken apart and re-made. 


(Z'o be continued.) 








THE LATE SIR BRODIE HENDERSON, 
K.C.M.G., C.B. 


Sir Bropre HENDERSON, whose death we regret 
to record occurred at Upp Hall, Braughing, near 
Ware, Hertfordshire, on Monday, September 28, 
at the age of 67, had been connected with a number 
of important civil engineering works in different 
parts of the world, especially in South America. 
In that country, as is well known, many of the rail- 
ways, docks and harbours have been constructed 
by British engineers and contractors with British 
capital, and in assisting in this direction Sir Brodie 
successfully upheld the prestige of his profession 
overseas. 

Brodie Haldane Henderson was born at Lang- 
holme, Dumfries, on March 6, 1869, being a younger 
brother of the late Lord Farringdon. He was edu- 
cated in Germany, at Owen’s College, Manchester, 
and at King’s College, London, but at the age of 
sixteen became a pupil of Messrs. Beyer, Peacock 
and Company. After being connected with this 
firm for about a year, however, he turned his 
attention to civil engineering and continued his 
pupilage with Mr. James Livesey, M.Inst.C.E. 
During this time he acted as assistant engineer 
under Mr. James Fforde on the construction of the 
Bobadilla-Algeciras (Gibraltar) Railway. He was 
subsequently in the Civil Engineer’s Department 
of the Lancashire and Yorkshire Railway. 

In January, 1891, he entered into partnership 
with Mr. James Livesey under the style of Livesey, 
Son and Henderson, and was senior partner of 
this firm, which is now known as Livesey and 
Henderson, at the time of his death. The firm 
has for a good many years been connected with 
railway dock and harbour work throughout Latin 
America, as well as in Spain, China and Africa. 
In this connection, special reference may perhaps 
be made to the harbour extensions at Buenos Aires, 
for which the firm acted as consultants. These 
included the Southern Dock, which was built for 
the Buenos Ayres Great Southern Railway. It has 
a quayage of 10,000 ft. and its construction was 
rendered difficult from the fact tliat the foundations 
were so bad that the employment of an ordinary 
dock wall was impossible and a wharf with raking 
piles and a platform or masonry wall on top had 
to be substituted. The works further included 
a 286,000-kW generating station, oil-storage tanks 
with a capacity of over 250,000 tons, and an exten- 
sive freezing plant for the meat-export trade. 
Henderson was also responsible for the plans of the 
“Port Extension” to the north of the original 
dock at Buenos Aires. This included docks with a 
quayage of 18,000 ft. and warehouses covering 
67 acres. Some 830 acres of land were also reclaimed 
Similar developments, which included some interest- 
ing caisson construction, were carried out at Rio 
de Janeiro, where a quay wall 11,500 ft. long was 
built, while at Valparaiso a breakwater and quays 
of a length of 8,200 ft. were built, thus turning an 
exposed bay into a safe harbour. The chief diffi- 
culty met with in this case was deep water, which 
necessitated the use of monoliths measuring 65 ft. 
long by 33 ft. wide by 49 ft. high for the foundations. 
Where the water was shallower, a base of rubble and 
sand on which concrete blocks were placed, was 
used. In more recent years the firm have been 
the designers of the Lower Zambesi Bridge, which 
is claimed to be the longest bridge in the world. 

At the beginning of the Great War Henderson 
joined the Royal Engineers and afterwards became 
Deputy Director General of Transportation. In 
1918 he was made a Companion of the Order of St. 
Michael and St. George for his services. In the 
following year he became a Companion of the Bath 





and was also promoted to be Knight Commander 
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of the Order of St. Michael and St. George. He was 
also awarded the Croix de Guerre and made an 
Officer of the Legion of Honour and a Commander 
of the Crown of Belgium. He was four times men- 
tioned in despatches. He was elected an Associate 
Member of the Institution of Civil Engineers in 
1894 and was transferred to the class of members 
in 1899. After serving on the Council and as vice- 
president, he held the office of president in 1928-29. 
He was a Deputy Lieutenant of Hertfordshire, 
and served in the office of High Sheriff in 1925. 


= 


THE LATE MR. FRANK HORNBY. 


Tue regrettable part of our duty, of*recording the 
loss of prominent members of our profession, requires 
occasionally to be extended to men outside it, as 
in the present instance when we have to note the 
passing away, on Monday, September 21, of Mr. Frank 
Hornby, the founder and chairman of the widely-known 
firm of Messrs. Meccano, Limited. Mr. Hornby, who 
was 73 years of age and who died after an operation, 
had no training as an engineer, yet by persistent 
application built up from small beginnings a business 
which from the nature of its products is entitled to 
rank in the engineering industry. Though the ingenious 
metal units identified with the name Meccano are in 
the main regarded as instructive toys, they are, 
within our knowledge, often used more seriously by 
adult engineers in planning structures and in investigat- 
ing problems concerning linkage mechanisms and so 
forth. In any case the method of their manufacture 
involves the precision and production processes obtain- 
ing in many light engineering factories. During the 
war the firm was engaged on the production of 
work of a very high character. The business sprang 
from quite modest beginnings. We can remember 
meeting Mr. Hornby years ago in a works of two 
rooms equipped with a few hand presses and lathes 
and staffed by two or three girls. Now the firm’s 
premises at Binn’s-road, Liverpool, cover five acres, 
1,500 men and girls being kept busy, and 
was considered of sufficient interest to form an 
official visit of the Institution of Mechanical 
Engineers on the occasion of the Summer Meeting of 
1934. A notable feature of the works is the extent to 
which monorail conveyors are used, the line assembly 
method being generally adopted. Special machines of 
interesting types are employed, sprocket chains are 
made at the rate of 160 links per minute, punched strips 
turned out at the rate of 200,000 per 8}-hour day, 
paint spraying finishes 120,000 pieces per day, and so 
on. A fully-equipped tool room is found in the 
works. The organisation of such a business, both on 
its technical and commercial sides, demands abilities 
of no mean order, and though Mr. Hornby had reached 
an age when retirement from business cares might 
justly be claimed, his loss will no doubt be greatly felt. 
So keen was his interest in his business that his public 
work, viz., that of representing the Everton Division 
as Member of Parliament from 1931 to 1935, was felt 
to interfere too much with it and he refused to be 
nominated again at the last General Election. 
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LABOUR NOTES. 


Tue Industrial Court has rejected the claim of the 
trade union side of the Shipbuilding Trades Joint 
Council for Government Departments for an increase 
of 88, a week in the pay of mechanics employed in 
Government Dockyards and Admiralty establishments 
at home and abroad, In its award, the Court states 
that the number of persons concerned in the application 
was 20,000, consisting of fitters, turners, pattern 
makers, blacksmiths, shipwrights, boilermakers, foun- 
ders, coppersmiths, electrical fitters, joiners, masons, 
bricklayers, plasterers, painters, and plumbers. The 
present basic rate for the general body of these men is 
48s. a week with bonus, which, after certain increases 
recently agreed upon, will amount as from December 27 
next to 17s. a week. 


At a meeting in London last week, the national 
executive of the Mineworkers’ Federation of Great 
Britain, decided that the Federation should associate 
itself with the claim made on behalf of the Bedwas 
Colliery employees for recognition of the South Wales 
Miners’ Federation aftd power to negotiate with the 
colliery company. Up till now, the men employed at 
the Bedwas Colliery have been members of the Miners’ 
Industrial Union, and the undertaking has been 
operated under agreements with them. Similar 
trouble seems to be developing in Nottinghamshire, 
where the Miners’ Industrial Union and not the Mine- 
workers’ Federation is the organisation of the men 
recognised by the coal owners. At the meeting of the 
national executive of the Mineworkers’ Federation, 
which considered the situation at Bedwas, a deputation 
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was received from men employed at the Harworth 
Colliery, Nottinghamshire. The workers, it was stated, 
had taken a ballot for the stoppage of the pit, and there 
was a substantial majority in favour of such action. 
The Mineworkers’ Federation had been requested to 
take over responsibility for the dispute. The executive 
decided that notices should not be handed in at present 
and that the men should endeavour to obtain a meeting 
with the employers as soon as possible with a view to 
reaching a satisfactory settlement. 


The Navigating Officers’ Panel of the National 
Maritime Board, at a meeting in London last week, 
concluded the discussion on the subject of the number 
of navigating officers to be carried on British foreign- 
going merchant vessels. An agreement was reached, 
which came into force yesterday, requiring two certi- 
ficated navigating officers, in addition to the master, 
to be carried on foreign-going vessels exceeding 700 tons 
gross, but not over 2,500 tons gross, and three certi- 
ficated navigating officers in addition to the master on 
foreign-going vessels exceeding 2,500 tons gross. It 
was also decided that there should be further early 
negotiations in this country, with regard to conditions 
of unemployment both on vessels covered by the 
new agreement and on home trade vessels. The 
officers’ representatives made it clear that while they 
accepted the agreement they reserved the right to 
make, at the Maritime Conference in Geneva, whatever 
proposals they thought desirable. They accepted the 
part of the agreement permitting a minimum of two 
officers to be carried on certain vessels as a purely 
temporary measure and in no way admitted the 
principle that there should be a two-watch system on 
such veseels. 


The French Cabinet decided at a meeting on Friday 
last week to introduce a 40-hour week for miners, and 
to submit shortly decrees establishing a 40-hour 
working week in the building, metal, and textile 
industries. 


In the course of his presidential address to the 
Birmingham Metallurgical Society, Mr. E. A. Bolton 
said that analyses of many thousands of accident 
reports showed that comparatively few were due to 
moving machinery, although these few included many 
of the more severe cases. The general experience was 
that the large majority of accidents were of a foolish 
type; that was to say, they could have been avoided 
by the exercise of a little care by some one who was 
not necessarily the victim of the accident. No real 
progress could be achieved without the co-operation 
of the workers themselves. Every effort, therefore, 
should be made to educate them in methods of safety 
working and in the development of the right attitude 
towards safety. In that respect the foremen and 
charge hands had an important part to play. They 
should be intensely safety-minded, for where that was 
the case the workpeople would soon come to realise 
that the careless and clumsy worker was regarded 
with disfavour. 


The writer of the editorial notes in the September 
issue of Man and Metal, the journal of the Iron and 
Steel Trades Confederation, states that the improved 
“trade conditions continue to reflect themselves in 
the increasing membership of the organisation, which 
is now nearing 70,000.” “ This is,” he goes on to say, 
“the highest point reached since the end of 1926, 
which indicates that our organising staff and the active 
branch officers and members are taking advantage of 
the opportunity afforded. The growing recognition 
on the part of employers that regulation and organisa- 
tion are preferable to competition and chaos, coupled 
with the increasing diversity of the uses to which steel 
and its kindred products are now being put, augurs 
well for the future of the industry if the international 
tension now existing subsides and the catastrophe of 
war can be avoided.” 


The writer of a letter in the September issue of 
The Record, the organ of the Transport and General 
Workers’ Union, protests ‘‘ most strongly against the 
intrusion of propaganda” at trade union meetings. 
“I recall recently,” he says, “that Fascist literature 
was stopped at the "bus garage; now, we are being 
faced with an even more serious menace to our liberties 
in the shape of Communist propaganda. The object 
with which most of us joined the T.U. Movement was 
to secure good working conditions, and it is our duty 
to purge the union of all extraneous matter and keep 
it for what it is, our negotiating body.” 


A report submitted to President Roosevelt by Mr. 
Green, president of the American Federation of Labour, 
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states that hours of labour have been lengthened 
by 35,247,473 man-hours in excess of the maximum 
working hours prescribed by the N.R.A. codes. The 
report is based on a survey covering the period from 
June, 1935, to March, 1936. It applies to a repre- 
sentative portion of industry but does not reflect, it is 
stated, the situation in its entirety. Only by access 
to pay roll data by Government agencies, it is claimed, 
could the full scope of the present development be 
measured. According to the report, at least 4,576,501 
workers were affected by the breakdown of standards, 
and of that number 4,073,901 suffered from the length- 
ening of hours of employment. The longer hours, it is 
estimated, represent an annual full-time work load 
of 1,762,373,650 man-hours above those already 
employed. As the direct result of this lengthening 
of hours of work, it is affirmed, 839,123 wage-earners 
have been deprived of possible re-employment in the 
current recovery. In other words, more job oppor. 
tunities were lost owing to the lengthening of hours 
than there are jobs in any single industry in the United 
States. 


The increase in weekly hours of work among the 
workers affected by changes in hour schedules averaged, 
it is estimated, 8-7 hours per week. In many cases 
the hours of work were lengthened without a propor. 
tionate increase in the weekly pay. In such cases, 
the report points out, the effect of the departure from 
N.R.A. standards was not only to deprive the unem- 
ployed of jobs, but to inflict a wage loss on those 
employed. The Federation’s survey shows that the 
following types of variations from N.R.A. code standards 
have been most prevalent: (1) Lengthening of hours ; 
(2) wage-cutting below the minimum rates established 
by the codes ; (3) abandonment of overtime rates for 
overtime work; (4) reduction of wages (those above 
the minimum scale set by the codes); (5) “ stretch- 
out,” “‘ doubling-up” and “speed-up”; (6) wide- 
spread recurrence of child labour ; (7) resumption of 
home work ; (8) elimination of minimum apprenticeship 
standards ; and (9) abandonment of former standards 
of work load, elimination of night work and special 
labour provisions for women in industry. 


According to the weekly organ of the International 
Labour Office at Geneva, a survey of current working 
conditions made by the Consumers Goods Industries 
Committee leads to different conclusions. In a report 
made by Mr. George A. Sloan, chairman of the com- 
mittee, it is stated that industry in general is maintain- 
ing improved wage and hour standards and that employ- 
ment is steadily approaching and in some cases exceeding 
the 1929 leveis. A preliminary report of the survey 
released on May 27 included data from many leading 
industries. Additional reports released in June 
complete, according to Mr. Sloan, a cross-section 
survey of labour standards and offer an index of 
conditions in industry as a whole, since the groups 
covered are generally regarded as setting the pace for 
all industry. The reports have revealed, in the opinion 
of Mr. Sloan, an impressive demonstration of industry’s 
determination and ability to maintain voluntarily 
improved wage and hour standards. 


The United States Steel Corporation has put into 
effect a system of overtime pay for all work in excess 
of eight hours a day, or 48 hours a week. This means 
virtually, according to Industrial and Labour Informa- 
tion, the establishment of a basic 40-hour week for 
computing the remuneration of employees on an hourly 
or piece-work basis. During the operation of the 
steel code, the maximum number of hours permitted 
in a week was 40, but weekly hours were in fact less 
than 30 a week. With the improvement in steel 
industries during the past year, the average number 
of hours worked each week has increased to 40 or 
slightly more. According to figures of the American 
Iron and Steel Institute for March, 1936, the average 
number of hours worked by all employees in the 
industry was then 37-2 per week. The National 
Industrial Conference Board estimated that, in May, 
1936, steel employees worked 40-5 hours per week. 


Under a Belgian Royal Order issued on Mare h 30, 
the 40-hour week is applied to the diamond industry. 
In order to avoid any misunderstanding as to the kinds 
of work which are allowed or prohibited after the hours 
fixed by law, the officers of the Diamond Workers 
Association submitted at a meeting of the Joint 
Committee for the industry, a draft specifying the 
operations authorised or prohibited. The draft, which 
was approved by the Committee, defined cleaving, 
rough cutting, cutting, setting and sawing, as prohibited 
after the hours fixed by law. The employer is, how- 
ever, authorised to prepare his goods for the market 
in an office, this being defined as a place in which ne 
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DEEP-HOLE HORIZONTAL DRILLING MACHINE. 


CONSTRUCTED BY MESSRS. CRAVEN 


BROTHERS (MANCHESTER), 
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Fig. 2. 


tools used in the diamond industry are kept. The 
operations which may be performed in an office are 
the inspection and cleaning of diamonds, inspection 
with a magnifying glass for purity, sorting, grading 
and all other operations performed by a diamond 
cutter or merchant which do not involve any change 
Whatever in the diamond. These operations may not 
be performed in a workshop after the hours fixed by 
law. Delivery may, however, be taken, after working 
hours, of stones on which work has been performed, 
and these may be inspected. All administrative 
operations such as weighing, bookkeeping, calculations, 
&e., are authorised. 


The Belgian Mixed National Committee on Mines 
has adopted a resolution under which every worker 
becomes entitled to a holiday with pay after one year’s 
‘ervice in Belgian coal mines. This holiday is of six 
days if the worker has remained in the service of a 
‘ingle undertaking throughout the year, five days if 
he has been in the service of two undertakings, four 
days if three, and three days if he has been in the 
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service of four undertakings. For the holiday for the 
year 1936, which must be granted before December 31, 
the period of service taken into consideration shall be 
that between July 1, 1935 and June 30, 1936. Pay- 
ment for holidays shall be based on the wage earned 
during July, 1936, and the number of days worked 
during that month. The great majority of the dele- 
gates of the miners’ regional federations have ratified 
this temporary agreement. 


In a paper which he read at a recent congress of 
the International Typographers’ Secretariat, Mr. 
Nemecek, a representative of Czechoslovakia, expressed 
the opinion that the organisations of employers and 
workers should take some degree of joint action in 
resistance to the extended use of multiple copying 
apparatus. Nowadays, he said, customers who placed 
an order for printed matter were more concerned about 
cheapness than about quality, and the cheapness they 
desired was offered them by the copying apparatus. 
It was extremely difficult to combat that competition, 





as no known method lent itself to general application. 





In some places partial success had been achieved, 
while in others the efforts made had completely failed. 
In several countries where it had been found impossible 
to secure prohibition of the sale of multiple copying 
apparatus, efforts had been made to ensure at least 
that printing work with such machines was done by 
qualified printing-trade workers and at wages far and 
away higher than those paid to the unqualified workers 
generally employed on them. 





The International Cotton Committee, at a meeting 
in London on Monday, passed a resolution reaffirming 
its opinion that any convention relating to a universal 
40-hour week in the cotton textile industry is imprac- 
ticable and strongly opposing the introduction of a 
convention or conventions for that purpose. The 
following countries, it is understood, voted in favour of 
the resolution :—Belgium, Czechoslovakia, Denmark, 








England, Germany, Holland, India, Japan, and 
Yugoslavia. 
DEEP-HOLE HORIZONTAL 
DRILLING MACHINE. ° 


A sPECIAL purpose horizontal drilling machine of 
unusual interest is illustrated by the photographs repro- 
duced in Figs. 1 and 2. The machine, which is made 
by Messrs. Craven Brothers (Manchester), Limited, 
Vauxhall Works, Reddish, Stockport, has been designed 
for drilling holes parallel to the axis of billets ranging 
from 11 in. to 22 in. in diameter and, when drilling from 
both ends, of any length between 3 ft. and 8 ft. A billet 
up to 15 ft. long can, however, be drilled from one end by 
using the right-hand headstock only, viz., that in the 
background of Fig. 1. The maximum size of hole that 
can be drilled is 3} in. in diameter. The headstocks are 
independently driven and are carried on separate beds, 
the inner ends of which are connected to a centre base- 
plate on which the work table is mounted, the centres 
and outer ends being supported on stools. Both head- 
stocks have a traverse of 8 ft. The height of the spindle 
centre from the face of the bed ways is 12 in, The 
driving motor for each headstock, which is of 15 h.p., 
is mounted on a saddle at the rear of the headstock. 
The drive is transmitted to the spindle reduction gear 
in the front part of the headstock through Texropes, 
the motor being carried on a screw-adjusted slide to 
provide for tensioning. The motors are of the variable- 
speed type, with a speed range of from 1,000 r.p.m. to 
2,000 r.p.m. Further speed changes are obtained 
by interchange of the pulleys, which are made readily 
detachable for this purpose. A slip clutch is incor- 
porated in the pulley drive. The reduction gear 
consists of a worm wheel mounted directly on the spindle 
and driven by a worm on the driven pulley shaft. The 
spindle speeds of the left-hand headstock can be varied 
between 70 r.p.m. and 210 r.p.m. and those of the right- 
hand spindle between 45 r.p.m. and 135 r.p.m., in both 
cases when advantage is taken of the pulley inter- 
change. The spindles are mounted on roller and ball 
bearings and have ball thrust bearings. 

The headstocks are traversed by screws between the 
ways of the bed, the revolving nut and worm reduction 
gear being housed in the headstock. The nut is pro- 
vided with a ball thrust bearing for traverse in both 
directions and the gearing rotates in an oil bath. Hand 
traverse is provided by large handwheels seen at the 
front of the headstocks. The quick power traverse is 
provided by 3-h.p. motor at the back of each headstock 
and not visible in the illustrations. This motor runs at 
approximately 1,400 r.p.m. and is engaged by a friction 
clutch. It is of the reversing type and has forward 
and reverse push buttons with “ inching ’’ mechanism. 
The feed traverse is derived through change-wheel 
gears from the spindle. It is also engaged by a friction 
clutch, a single lever controlling both the feed and 
quick power traverses. The rate of feed traverse for 
the left-hand headstock ranges from 0-004 in. to 0-016 
in. per spindle revolution. The right-hand headstock 
feed range is between 0-002 in. and 0-008 in. per spindle 
revolution. In both cases four steps are available by 
the change gears. The spindles are of a minimum 
diameter of 44 in. with the nose bored to a standard 
taper for boring bars. The bars are supported at the 
tool end by a steady bracket which is adjustable along 
the ways of the bed and is provided with clamping 
gear and a screw pressure on the work. The design 
of these brackets is clearly shown in Fig. 2, which is a 
view of the work table and work-holders taken from 
the back of the machine. 

The work-holders consist of two cantilever brackets 
capable of longitudinal adjustment along the work 
table to suit different lengths of billet. The amount of 
adjustment ranges from 3 ft. to 5 ft. 2 in., measured to 
the outside of the channels bolted to theb rackets, 
which channels take the billet when loading and un- 
loading the machine. Their upper surfaces are clear 
of the ways of the bed. The lower part of the brackets 
carry lifting jacks with serrated vee-blocks to receive 
the billets. The blocks slide on vertical ways formed 
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on the inside of the brackets. The jack screws are 
normally operated by a single motor, but can be 
independently controlled by levers. Friction clutches 
are incorporated in the drive to prevent damage from 
accidental overwinding. 
upper part of the brackets are hand-operated. The 
cutting lubricant is introduced along the boring bar 


pipes seen in Fig. 1. 
the ways of the bed and flows away by the inclined 
channels seen in Fig. 
a pump driven by a 74-h.p. motor. 
working parts is, in the main, effected by “ one-shot” 
pumps, but where these cannot be fitted oil-gun nipples 
are provided. The headstocks are provided with 
scraper-type wipers on the ways of the bed. 








CONTRACTS. 


Messrs. Botinpers Company, Limirep, Coronation | 
House, 4, Lloyds Avenue, London, E.C.3, have recently | 
received orders for their semi-Diesel engines for five tugs 
Some of these are in commission while others are now on 
order. They comprise one 300 b.h.p., installation, two 
70 b.h.p., one 60 b.h.p. and one 50 b.h.p. These semi- | 
Diesel engines are also being extensively adopted for | 
Seine net fishing. 

Messrs. HARLAND anv Wo rr, Limrrep, Belfast, have 
received an order for a 400-b.h.p. Harland-B. & W. 
Diesel engine for installation in a motorship of 500 tons 
carrying capacity building by Messrs. The Hong Kong 
and Whampoa Dock Company, Limited, Kowloon, 
Hong Kong, for Messrs. Burns Philp and Company, 
Limited, Sydney. Messrs. Harland and Wolff have also 
received a second order from the same builders for a 
similar unit developing 750 b.h.p., while their estab- 
lishment at North Woolwich, London, E.16, has secured 


2. The lubricant is supplied by | 
Lubrication of the | 


| 
| facturers’ representative, has now opened an office at 
| Rua do Alecrim 43-lo, Lisbon, Portugal. 





an order from the Port of London Authority for four 
pontoons to form a new pier for Westminster. 
| 


Messrs. C. A. Parsons anp Company, Lirrep, 
Heaton Works, Neweastle-upon-Tyne, 6, have recently | 
received an order for two large high-voltage turbo- | 
generators, complete with condensing plant for the | 
Mulajore power station of the Calcutta Electric Supply | 
Corporation, Limited. Each of the sets will have a con- 
tinuous capacity of 30,000-kW at 3,000 r.p.m., and will | 
operate with steam at 350 lb. per square inch, superheated 
to 700 deg. F. The alternators will be of the Parsons 
concentric conductor type and will generate current 
directly at 33,000 to 36,000 volts 








LAUNCHES AND TRIAL TRIPS. 


Moror Boats anp Burry Boarts.—Three motor | 
boats, each to carry 30 tons, and two butty boats, each 
to carry 33 tons. Propelling machinery of motor boats, 
18}-b.h.p., owe-dotindar, vertical heavy-oil engine 
supplied by Messrs. National Gas and Oil Engine Com 
pany, Limited. All five vessels launched during Septem. | 
ber. Main dimensions of each, 71 ft. 6 in. by 7 ft. by | 
{ft.2in. Built by Messrs. Harland and Wolff, Limited, 
North Woolwich, London, E.16, for Messrs. Grand 
Union Canal Carrying Company, Limited, London. 

BarcEes.-Two open canal barges, each to carry 
100 tons. Both launched in September. Main dimen- 
sions of each 78 ft. by 14 ft. 6 in., by 5 ft. 3in. Built 
by Messrs. Harland and Wolff, Limited, North Woolwich, 
London, E.16, for Messrs. Vokins and Company, Limited, 
London. 

“ QuEEN ADELAIDE.” 
three-cylinder, opposed-piston 
Trial trip, September 25. 
431 ft. 6 in. by 55 ft., by 37 ft. 6 in Built and engined 
by Messrs. Barclay, Curle and Company, Limited, 
Whiteinch, Glasgow, for Messrs. Thomas Dunlop and 
Sons, Glasgow. 


-Single-screw cargo motorship ; 
Barclay, Curle-Doxford 


oil engine. Main dimensions, 


* LATRDSBANK.”’—-Twin-serew cattle and cargo motor- 
ship for service between Heysham and Londonderry ; 
two-cycle, single-ecting, airless-injection, five-cylinder 
Harland-B. and W. Diesel engines. Handed over on 
September 25 after trial trip. Main dimensions, 238 ft., 
by 37 ft., by 31 ft. Built and engined by Messrs. Harland | 
and Wolff, Limited, Belfast, for Messrs. Burns and Laird 
Lines, Limited, Glasgow. 








Tue Panama Canat.—In 1935-6 vessels of over 
300 tons passing through the Panama Canal numbered | 
5,461, compared with 5,163 in the previous year. The 
net tonnage which thes® represented was 28,353,083 in 
the last year, an increase for the twelve months of about 
700,000 tons. The peak month was March, with 
2,714,768 net tons. In the previous year October and 
November proved the highest with 2,516,087 and 
2,546,417 tons, respectively. 


fax InstirvTre or Transrort.—The council of the | 
institute of Transport, 15, Savoy-street, Victoria- | 
embankment, London, W.C.2, has made a number of 
premium awards in respect of the 1935-36 session. These 
include the Railway Operating Medal to Mr. W. V. 
Wood; the Railway Engineering Medal to Mr. W. H. 
Myers; the Road Transport (Passenger) Medal to 
Mr. A. C, Baker; the Dock and Harbour Gold Medal to 
Sir David J. Owen ; the Inland Water Transport Medal | 
to Mr. L. P. Alvin; and the Coastwise Shipping Medal 
to Mr. E. R. Reader. | 


ENGINEERING. 


PERSONAL. 
Mr. Jon~w Morray, F.R.I.B:A., F.S.1., 11, Suffolk- 


street, Pall Mall, S.W.1, informs us that it has recently 
been decided for economical reasons to carry on, in future, 


The hold-down screws in the | by the surveying staff in the Office of the Crown Lands, 


through the end of the spindles, which are fitted with | 
a gland at the point of connection of the flexible supply | 
It is received in the space between | 


the estate work recently done by him as an independent 
adviser to the Commissioners, whom he has advised for 
32 years. He will now devote more time to his private 
practice. 

Messrs. Crayton, Son anp Company, LiMirEp, 
Hunslet, Leeds, have removed their London office to 
Abbey House, 2, Victoria-street, 8.W.1. 

Mr. L. Crayton, who has been methods engineer with 
Messrs. Singer Manufacturing Company, Limited, for 
the last 12 years, has joined the staff of Messrs. Wallace 
Clark and Company, consulting management engineers, 
Bush House, Aldwych, London, W.C.2. 

Mr. W. M. Crxxcn, who, as stated on 12, ante, 
resigned his directorship of Messrs. Massa Barking Plug 
Company, Limited, to proceed to Lisbon as a manu- 


Messrs. G. anp R. THomas, Luwrrep, Hatherton 
Furnaces, Bloxwich, near Walsall, Staffs, have lighted 
their No. 1 blast-furnace and are now producing all-mine 
cylinder and cold-blast pig-iron, as well as a low-phos- 
phorus quality. 








BOOKS RECEIVED. 


Home Office. Safety Pamphlet No. 7. 
Abrasive Wheels. Fifth edition. London: 
Stationery Office. [Price 9d. net.] 

United States Bureau of Mines. Minerals Yearbook, 
1936. Compiled under the supervision of O. E. 
Kresstinc and H. H. Hvoues. Washington: 
Superintendent of Documents. [Price 2 dols.] 

United States Coast and Geodetic Survey. Special Publi- 
cation No. 203. First and Second Order Triangulation 
and Traverse in Minnesota (1927 Datum). By W. F. 
Reynotps. Washington: Superintendent of Docu- 
ments. [Price 60 cents.] 

Department of Scientific and Industrial Research. Report 
of the Food Investigation Board for the Year 1935. 
London: H.M. Stationery Office. [Price 3s. 6d. net.] 

The Theory of the Properties of Metals and Alloys. By 
Proressor N. F. Morr and Dr. H. Jongs. Oxford: 
The University Press. London: Humphrey Milford. 
[Price 25s. net.] 

Industrial Dust. 
and Control. 
THEeopore Harca. 
lishing Company, Limited. [Price 24s.] 

Das Trink- und Gebrauchswasser. Seine Gewinnung, 
iufbereitung und Verteilung. By Drrt.-Ine. Dr.-Ina. 
G. J. Leur. Leipzig: Wilhelm Engelmann. [Price 
24 marks. ]} 

The Mechanical Testing of Materials and Alloys. The 
Theory and Practice of Standardised Mechanical 
Testing. By P. Fretp Foster. London: Sir Isaac 
Pitman and Sons, Limited. [Price 15s. net.] 

Grundwasserstromung. By Dr.-Ing. Ropert DacHieEr. 
Vienna: Julius Springer. [Price 11-40 marks.] 

University of Illinois. Engineering Experiment Station. 
Cireular No. 26. Papers Presented at the First 
Annual Conference on Air Conditioning. Held at the 
University of Illinois, May 4 and 5, 1936. Urbana, 
Ill.: Engineering Experiment Station, University of 
Illinois. [Price 50 cents.] 

University of IUinois. Hngineering Experiment Station. 
Reprint No. 6. Hlectro-Organic Chemical Preparations. 
By SHertock Swann, Jr. [Price 35 cents.] Reprint 
No. 7. Papers Presented at the Second Annual Short 
Course in Coal Utilization. Held at the University of 
IUWinois, June 11, 12 and 13, 1935. [Price 1 dol.] 
Reprint No, 8. Second Progress Report of the Joint 
Investigation of Fissures in Railroad Rails. By HERBERT 
F. Moors. [Price 15 cents.] Urbana, Ill. : Engineering 
Experiment Station, University of Illinois. 

University of IWinois. Engineering Experiment Station. 
Bulletin No, 283. A Study of the Reactions of Various 
Inorganic and Organic Salts in Preventing Scale in 
Steam Boilers. A Report of an Investiation. By 
Proressor FrRepeRIcK G. Srravus. [Price 1 dol.] 
Bulletin No. 284. Oxidation and Loss of Weight of 
Clay Bodies During Firing. A Report of an Investiga- 
tion. By W. R. Morean. [Price 50 cents.) Bulletin 
No. 285. Possible Recovery of Coal from Waste at 
lUinois Mines By Prorgssors C. M. Smirx and 
D. R. Mrrewert. [Price 50 cents.] Bulletin No. 286. 
inalysis of Flow in Networks of Conduits or Conductors. 
By Proressor Harpy Cross. [Price 35 cents.] 
Urbana, Ill. Engineering Experiment Station, 
University of Lilinois. 

The Analysis of Engineering Structures. 
4. J. 8. Prerarp and J. F. Baker. London: 
Arnold and Company. [Price 30s. net.] 


The Use of 
H.M. 


Hygienic Significance, Measurement 
By Proressor Puri DriInKkER and 
London: McGraw-Hill Pub- 


By PRoressors 
Edward 








MARKETs FoR Unirep Kinepom Goops 1 Inp1A. 
Mr. A. Schofield, H.M. Trade Commissioner in Calcutta, 
is at present in the United Kingdom on an official visit. 
He will be available at the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, during the 
period October 15 to 23, for the purpose of interviewing 
manufacturers and merchants interested in the export 
of United Kingdom goods to Eastern and Southern India, 
Burma and Ceylon, after which he will visit a number 
of industrial centres in the provinces. Firms desiring 


an interview with Mr. Schofield in London or in the| 


provinces should communicate with the Department, 
quoting reference No. 19,400/36. 


[Oct. 2, 1936. 


: 
TENDERS. 

| We have received from the Department of Overses 
| Trade, 35, Old Queen-street, London, S8.W.1, particulars 
of the undermentioned tenders, the closing dates of whic} 
are furnished. Details may be obtained on application 
to the Department at the above address, and quot ng 
the reference number given in éach case. ‘ 

Switchgear and Accessories, including circuit-breakers, 
transformers, transfer trucks, &c. State Electricity 
Commission, Melbourne, Victoria; December 1. (T 
30.804.) 

Ball and Roller Bearings, of various types. Indian 
Stores Department, Simla ; October 24. (T. 30,810.) 

Bolts, Nuts, Screws, rivets and washers for 100 open 
high-sided steel bogie wagons (type BB. 4) which are t 
be built at Durban. South African Railways and 
Harbours, Johannesburg ; October 26. (T. 30,811.) 

Springs for locomotives, tenders, coaches and wagons, 
to the number of 11,076. Argentine State Railways, 
Buenos Aires; November 16. (T.Y. 30,818.) 

Hydraulic Accumulator, inverted type. South African 
Railways and Harbours, Johannesburg; November 2 
(T.Y. 2,051.) 

Grabs, two, for handling manganese ore. 
Railways and Harbours, Johannesburg ; 
(T. 2,053.) 

Screening and Detritus-Handling Plant for Delhi 
sewage extension. Indian Stores Department, New 
Delhi ; November 5. (T. 2,055.) 

Sewage Pumping Sets, three, 
together with auxiliary equipment. Indian Stores 
Department, New Delhi ; October 29. (T.Y. 2,056.) 


Copper Wire, double cotton covered, single cotto: 
covered, and double silk covered, for winding purposes 
Indian Stores Department, New Delhi; November 3 
(T. 30,822.) 


South Africa 
November 4. 


electrically-driven, 








NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 
The Welsh Coal Trade.—Considerable uneasiness was 
felt on the Welsh steam coal market over the decision 
to devalue the franc. It was feared that since its effect 
would be to increase the cost of Welsh coal to the French 
buyer, it would lead to a contraction in trade. Business 
in this direction has grown considerably in the past few 
weeks due to seasonal influences and it had been hoped 
that the French authorities would have restored th 
cut of 10 per cent. in the import quota which was 
inflicted in May cf this year. Indeed, the French im- 
porters have pressed the Government to permit increased 
shipments, although there was strong opposition to the 
request from both the French authorities and the coal 
owners. A report was current, however, that the French 
import taxes on coal would be removed and this would, 
to some extent, counterbalance the inevitable increasé 
in the cost of coal. Trade with all the leading overseas 
markets remained quiet. Buyers in the South American 
and Irish Free State markets were moderately active 
but interest generally remained confined to the few 
favoured grades which maintained a firm tone. Activits 
was also evident in the inland trade and several hon: 
consumers have been calling for increased deliveries. Best 
large coals were again in very poor request and collieries 
were embarrassed by the heavy stocks which moved 
off very slowly at dull prices. The second qualities. 
however, maintained their recent improvement, and 
collieries producing these grades were more favourably 
my obbles were lacking in support and easy 
mall and sized descriptions were not too plentifully 
available and the washed kinds in particular were scarc: 
and strong. Considerable difficulty was experienced by 
shippers in arranging early deliveries and most collieries 
had fully sold output of these sorts for some time ahead 
Ordinary smalls were only sparingly offered and steady, 
but bituminous sized kinds were dull and weak. Throughs 
remained in moderate request. Cokes were active anid 
strong, while patent fuel was limited. Arrangements 
have been made under the Welsh coal for French pitwood 
exchange scheme for the December quarter. As in thi 
September quarter, South Wales will take 80,000 tons 
of pitwood at 24s. 10}d. per ton ex-ship, in return for 
licences to import 120,000 tons of coal into Frane¢ 
This arrangement will be unaffected by the devaluation 
of the franc until November 15, when the price of wood 
may be reviewed for the second half of the deliveries. 
Iron and Steel Trade.—A fair activity was generally 
maintained in the iron and steel and allied trades of 
South Wales and Monmouthshire last week. Ther 
was very little material change in the market which, 
for the most part, had a very firm tone. 








ror Dr. Roser? Boscu.—At 4 
recent meeting of the Council of the Institution 
Automobile Engineers, Watergate House, Adelphi 
London, W.C.2, Dr. Robert Bosch, of Stuttgart, Ger 
many, was elected an honorary member of the Institutio! 
in recognition of his eminent services on behalf of auto 
mobile engineering. This is the highest honour that the 
Institution can bestow, and, during the last 30 years 
it has been conferred only seven times. The certificat« 
of honorary membership, together with a letter of con 
gratulation from the President, Mr. A. J. Hancock, was 
presented to Dr. Bosch, on September 23, by the Council’s 
representative, Mr. E. A. Watson, of Coventry. The 
occasion constitutes something in the way of a celebra 
tion, for it was Dr. Bosch’s 75th birthday, while the year 
1936 marks the 50th anniversary of the foundation o 
{the firm which bears his name. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN: COUNTIES. 


MIDDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is marked scarcity 
of Cleveland pig-iron, and there seems no prospect of 
early material relief to the stringent situation. There 
are virtually no stocks either at the blast-furnaces or 
at consumers’ works, but producers claim to be still 
managing to supply home users with tonnage sufficient 
or current needs. Buyers are keen to negotiate, and 
would readily place substantial orders for almost any 
lelivery at round about recognised market values, but 
makers have disposed of their output as far ahead as 
they consider advisable, and are not inclined to discuss 
new business. Second-hands experience increasing 
lifficulty in securing command of tonnage. Fixed mini- 
mum prices are ruled by No. 3 quality at 75s. delivered 
to local users and to Falkirk; 77s. delivered to North 
East Coast districts, and 78s. to Glasgow. 


Hematite-—Conditions in the East Coast . hematite 
branch of trade continue to cause concern. Saleable 
stocks of iron have shrunk to very small quantities, and 
istomers eagerly take up the make as_it becomes 
leliverable. Producers continue to keep home con- 


sumers supplied with enough material to ran plant 
regularly, but demand is expanding and enlargement of 
uitput is essential to cover autumn needs. Prospect of 
merchants obtaining iron to reduce materially their 
arrears of deliveries to Continental customers is remote. 
Quotations remain at the equivalent of No. 1 grade of iron 
at 85s. 6d. delivered to North Eastern areas, a 5s. rebate 
being made to hematite consumers who do not buy in 
other markets. 4 

Foreign Ore.—No effort is made to put through busi- 
ness in foreign ore, but substantial imports continue to 
come to hand under running contracts, and consumers 
keep fairly well placed as regards supplies. 

Blast-Furnace Coke.—Much of the heavy make of 
Durham blast-furnace coke is passing into use at pro- 
iucers’own furnaces. Sellers have substantial contracts 
to completes and report continued demand at market 
prices, which are based on good medium qualities at 
24s. 6d. delivered to Tees-side works. 

Manufactured Iron and Steel—Aggregate tonnage out- 
put of semi-finished and finished iron and steel is main- 
tained at near record level, but does not fully cope with 
the pressing needs of customers. Re-rollers complain of 
difficulty in obtaining adequate supplies of semi-finished 
steel and would much welcome release of more Con- 
tinental material for use in this district. Sheet makers 
are better employed than for a considerable time. 
Buyers of finished steel are calling for acceleration of 
deliveries. For home business quotations stand : 
Common iron bars, 101. 10s.; best bars, 11l.; double 
best bars, 117. 10s. ; packing (parallel), 9. 7s.; packing 
tapered), 101. 108. ; steel billets (soft), 61. 28. 6d.; steel 
billets (hard), 71. 7s. 6d.; steel bars, 91. 7s.; iron and 
steel rivets, 121.; steel boiler plates, 91. 17s. 6d.; steel 
ship plates, 97. 7s. 6d.; steel angles, 91.; steel joists, 
W. 7x. 6d.; heavy sections of steel rails, 82. 10s. for 
parcels of 500 tons and over, and 9/1. for smaller lots; 
and fish plates, 127. 10s. Black sheets (No. 24 gauge) are 
121. for delivery to home customers and 10l. f.o.b. for 
shipment abroad; and galvanised corrugated sheets 
No. 24 gauge) are 141. for delivery to home customers 
nd 11. 158, f.0.b. for shipment overseas. 

Serap.—Several kinds of iron and steel scrap are in 
moderate request, though customers are still well placed 
4s regards supplies. Heavy cast-iron is quoted at 65s. ; 
machinery metal at 67s. 6d.; and heavy steel from 
dis. 6d. to 60s. 








Tae INstrruTe or TrRaNsport.—Sir Alfred Read will 
be inducted President of the Institute of Transport and 
will deliver his presidential address at the first ordinary 
meeting of the Institute for the 1936-37 session, which 
will take place at the Institution of Electrical Engineers 
on Monday, October 12, commencing at 5.30 p.m. 


A New Erectric Lamp Lock.—For the past seventeen 
years the name of Mr. J. A. Brook, of Messrs. J. A. Brook, 
Limited. Huddersfield, has been known in the electrical 
industry is the inventor cf a lock, which can be fitted to 
‘amp holders and thus prevent pilfering and interference. 
This enables the normal life of many lamps to be brought 
ip to the average of 1,000 hours. A new design, which 
has recently been placed on the market, is applicable 
to all bayonet slot types of lamp-holder whatever the 
internal or external design of the latter. In effect, it 
consists of a serew-ring which secures the cap in the 
holder and locks it in position, release only being possible 
by the use of a special tool. 


_Wortp Powrr ConrerRENCE.—We are informed that 
the office of President of the World Power Conference 
has been assumed by Dr. W. F.Durand, chairman of 


the Third World Power Conference, in accordance with 
the Constitution, which states that the country in which 
& plenary meeting is held shall appoint the President, 
'o serve until the next plenary meeting. Sir Harold 
Hartley, C.B.E., F.R.S., has been re-elected chairman 
of the International Executive Council, to hold office 


mntil the next plenary meeting, and Mr. O. C. Merrill 
U.S.A.) has been elected first vice-chairman, Mr. G. J. T. 
Bekker Netherlands) second vice-chairman, and Pro- 
‘sor M. Kamo (Japan) third vice-chairman, all three 
‘o hold office for three years. The second chemical- 


*ngineering congress will be held in Berlin in 1940, by 
‘Ovitation of the German National Committee. Further 
announcements concerning future meetings will be made 
ro due ourse by the International Executive Council, 
46, Kingsway, London, W.C.2. 
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NOTES. FROM THE... NORTH. 


+Lascow, Wednesday. 

Scottish Steel Trade—The strong tone which has 
prevailed in the Scottish steel trade recently is as 
pronounced as ever, and makers are experiencing a 
constant pressuré from consumers. With general trade 
conditions steadily improving and the very large tonnage 
of material on order to fulfil Government contracts, the 
outlook for the steel trade is exceedingly bright. Plant 
is being pushed to overtake orders and there is little or 
no surplus left over. Export business is better 
and shipments have been increasing of late. Forward 
inquiries are fairly plentiful and spring deliveries are 
being booked. Very similar conditions exist in the 
black-steel sheet trade and almost all classes of sheets 
are meeting with a good demand. The home consump- 
tion is on a large scale, but overseas buyers are again 
more prominent, Prices are unchanged and the fol- 
lowing are the current market quotations :—Boiler 
plates, 91. 17s. 6d. per ton; ship plates, 91. 7s. 6d. per 
ton; sections, 9. r ton; medium plates, 91. 15s. 
per ton; black-steel sheets, No. 24 gauge, in minimum 
4-ton lots, 121. per ton, and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 141. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—While the malleable-iron trade 
in the West of Scotland is not too busy, makers are, 
nevertheless, turning out a fair tonnage overall. The 
amount of work on hand is. barely sufficient to keep 
plant fully employed, but producers are very hopeful of 
an improvement manifestingitself soon. The re-rollers of 
steel bars are very well placed for work, and as order 
books are very full, much activity is general at the 
present time. Rae material is still one of the difficulties, 
as deliveries are somewhat limited. Prices are unchanged 
and are as follows :—Crown bars, 101. 10s. per ton for 
home delivery and 101. per ton for export ; and re-rolled 
steel bars, 91. 7s. per ton for home delivery and 7. 10s. 
per ton for export. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade show little change over the week and the 
14 furnaces in blast are turning out quite a large tonnage, 
but the production is barely equal to the requirements of 
consumers. Hematite iron is in steady demand and 
foundry grades are moving freely. The raw-material 
position is practically unchanged and adequate supplies 
are still coming in. The following are the current market 
quotations ;—Hematite, 85s. 6d. per ton, and basic 
iron, 75s, per ton, both delivered at the steel works ; and 
foundry iron, No. 1, 81s. 6d. per ton, and No. 3, 79s. 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron. Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, September 26, only amounted to 349 tons. 
Of that total 49 tons went overseas and 300 tons coast- 
wise. During the corresponding week last year the 
figures were 313 tons overseas and 52 tons coastwise, 
making a total shipment of 365 tons. 

Bridge Contract——Messrs. P. and W. MacLellan, 
Limited, Clatha Works, Glasgow, have secured - the 
contract from the Moray and Nairn joint County Council 
to erect a new steel road bridge over the River Findhorn 
at Forres. The bridge will consist of a single span of 
270 ft. by 41 ft. wide, and the total weight of the steel- 
work will be about 500 tons. The bridge has been 
designed by Messrs. Blyth and Blyth, M.M.Inst.C.E., 
Edinburgh, 











Motor Venutctes 1x Sours Arrica.—Of the 3,162 
motor cars registered in South Africa during June, 2,710 
were of United States origin, and only 377 came from the 
United Kingdom. 

By-Pass Roap IN LEICESTERSHIRE.—The Minister of 
Transport has given a substantial grant to a scheme 
prepared by the Leicesterhsire County Council for the 
construction of a new road which will enable the 
Leicester-Coventry Road to by-pass the village of 
Narborough. Dual carriageways, each 22 ft. wide, and 
a footpath 6 ft. in width, will be provided on the new 
by-pass, which will be 100 ft. wide between fences. The 
work is expected to be completed in a year’s time and 
the cost is estimated at over 38,0001. 





LecTURE AND LANTERN Siipes ON Execrric Fur- 
NACES—Messrs. Wild-Barfield CElectric Furnaces, 
Limited, Elecfurn Works, North-road, Holloway, London, 
N.7, inform us that they have prepared a series of lantern 
slides, illustrating many types of electric furnaces for 
heat treatment, together with notes regarding the various 
slides. These form the basis of a paper on such equip- 
ment, and sets of slides and the lecture are available for 
societies, technical schools and other interested bodies. 
We are asked to state that early intimation that they are 
required would materially assist in ensuring that a set 
will be available. 

Roap BRIDGE In LANARK.—A scheme to provide a 
new and safer route across Avon Water at Craig Mill, 
Lanark, has been approved by the Minister of Transport, 
and on the application of the County Council a grant has 
been made from the Road Fund towards the cost of the 
scheme, estimated at 28,0001. The existing bridge on the 
Strathaven-Lesmahagow road is a weak structure, 
restricted to loads of 3 tons, and the approaches are 
steep and winding. It is now proposed to divert the 
road and construct a new bridge with a span of 90 ft. 
The bridge will have a reinforced-concrete arch and, 
in order to harmonise with the surroundings, the abut- 
ments, spandrils, and parapets will be faced with 
masonry. 


NOTICES OF MEETINGS. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanpD.—Tuesday, October 6, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. (i) Presidential Address, 
by Professor P. A. Hillhouse. (ii) Lecture: ‘‘ Accurate 
Measurement in the Workshop,”’ by Mr. J. E. Sears. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
October 6, 7.45 p.m., The Royal Society of Arts, 18, 
John-street, Adelphi, W.C.2._ Presidential Address, by 
Captain J. S. Irving. Also at the Manchester Centre : 
Wednesday, October 7, 8 p.m., The Engineers’ Club, 
Albert-square, Manchester. Also at the Bristol Centre : 
Thursday, October 8, 7 p.m., The Merchant Venturers’ 
Technical College, Bristol. 


INSTITUTION OF MECHANICAL ENGINEERS.— Yorkshire 
Branch: Thursday, October 8, 7.30 p.m., The Hotel 
Metropole, Leeds. Discussion on “ Advertising in 
Relation to Engineering Products,” to be opened by 
Lt.-Col. W. A. Vignoles and Messrs. W. E. Osborne and 
A. R. Vaughan. 


Instrrute oF Metats.—sSheffield Local Section: Fri- 
day, October 9, 7.30 p.m., The University, St. George’s- 
square, Sheffield. Chairman’s Address: ‘‘ The Trend 
of Research in Non-Ferrous Metallurgy,’ by Professor 
J. H. Andrew. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—Steady additions are being made to 
order books at the majority of works. Latest reports 
show that the volume of business on home account is 
larger than a year ago, while there are definite indications 
that overseas requirements of steel and engineering pro- 
ducts are on the increase. With the knowledge that the 
home market is protected, manufacturers are now 
intensifying their efforts to improve overseas transactions. 
The currency development in France is expected to help 
in this direction. Trade revival pointers are more 
numerous. Among the latest is the report of the United 
Steel Companies, Limited, which has its headquarters in 
Sheffield. The report shows that during the last financial 
year this concern produced 1,500,000 tons of steel ingots, 
an increase of 150,000 tons on the previous year. The 
company’s net profits have increased to 1,378,5871. from 
1,115,2051., and its trading profits to 1,545,278/. from 
1,243,9811. Mr. W. Dodgson, organiser in this area of 
the Iron and Steel Trades Confederation, in his report 
to London headquarters, says: ‘‘ The general condition 
of trade in this division continues to show improvement. 
At Scunthorpe the plants are working to capacity, and 
this may also be said of the bulk of firms in the heavy 
trades. In the Sheffield district the volume of work 
would appear to be improving.”” Mr. Dodgson’s report 
is interesting, because it is given from the workmen’s 
side, and indicates that more employment is available. 
Buying of raw and semi-finished materials has been well 
maintained. Local works continue to take increased 
deliveries of pig-iron and hematites. Further improve- 
ment has taken place in the demand for general construc- 
tional steel, and materials for the manufacture of colliery, 
coke and gas plants, and shipbuilding machinery. Works 
producing railway rolling stock are busier. Valuable 
orders have been booked for wheels, axles, springs, tyres, 
and buffers. In addition, a number of wagons and 
carriages have been contracted for. Works engaged in 
the manufacture of materials and products for the 
Defence Forces are operating to capacity. 'The medium 
branches are satisfactorily employed. Makers of auto- 
mobile and aircraft steels and engine os are accounting 
for bigger outputs. Despite seasonal influences, the call 
for agricultural machinery and parts is still considerable. 
Export requirements are in a healthy condition and the 
Colonies and Dominions are good customers. The tool- 
making branches are operating to capacity and progressive 
lines include engineers’ small tools, files, rasps, milling 
cutters, lathe tools, hacksaws and blades, twist drills, 
and fine measuring implements. Farm and garden tools 
are in steady request. The light foundries have been 
busier, though some works report that orders tend to 
decrease. 

South Yorkshire Coal Trade.—Quiet conditions prevail 
on export account, though progress is reported in sales 
of singles and smalls. The inland position shows im- 
provement. Orders are more numerous, and inquiries 

romising. Industrial fuel is in strong demand and the 
ulk of output is taken up by iron and steel works. 
The scarcity of coking smalls has become more pro- 
nounced. Best South Yorkshire hards are in demand. 
The house coal market shows signs of revival. Foundry 
and furnace coke are in active request. Gas coke con- 
tinues firm. Among the latest foreign inquiries in 
circulation is one from the Finnish State Railways for 
42,000 tons of locomotive coal. Quotations are as follows : 
Best branch hand picked, 26s. to 29s. ; Derbyshire best 
house, 22s. to 23s.; Derbyshire best brights, 19s. 6d. 
to 2ls.; best screened nuts, 19s. to 20s.; Yorkshire 
hards, 19%, 6d. to 20s.; and Derbyshire hards, 19s. 6d. 


to 20s. 








TROLLEY OMNIBUSES IN PracuE.—-What is claimed 
to be the first trolley omnibus route in Czechoslavakia, 
which was opened recently, has a length of 3} km., 
runs from Prague to the suburbs of Stresovice and 





Svaty Matej, and serves a district having a population 
| of 10,000. Each omnibus carries 70 passengers. 
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A New Ain Tuermostat.—-A rectangular thermostat 
of particularly pleasing appearance has recently been de- 
signed by Mesars. The General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, to meet the 
requirements of the architect of the new London Univer- 
sity buildings. It is suitable for controlling heater cir 
cuits up to 15 amperes at 250 volts alternating current, 
and can be used for larger loads in conjunction with 
contactors, Ite temperature range is from 45 deg. to 
75 deg., within which it can be set to operate at any 
desired temperature. Too-frequent operation is pre- 
vented by a suitable overlap bet ween opening and closing. 
The movement is of the quick make-and-break type, 





and is titted with a magnetic blow out. It can also be 
provided with a self-contained switch so that it can be 
cut out of action when heating is not required. 


Brrrish Exvecrric Motors uy Forsicn MarKkers.— 
Though, owing to modern production methods, the 
price of many engineering articles, such as motor-cars 
and typewriters, is much lower in the United States than 
in this country, some British industries are able to com- 
pete with other equipment on equal terms, in spite of the 
protective tariffs. In one case indeed, viz., electric 
motors, they are actually able to supply at lower prices. 
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Messrs. Higgs Motors, Limited, of Birmingham, - 
specialise in the manufacture of this class of goo - 
inform us that they are able to make, pack and deliv« 

their motors in the United States at prices 20 per —_ 
to 25 per cent. below those of American motors of sin _ 
design. These lower prices include a 35 per cent. impor 
duty. Messrs. Higgs Motors, Limited, are also s¢ _ 
their machines in other markets which are free to 4 

nations, in competition with foreign-made electric Mo - 
which are subsidised. This, it is hardly necessary to « 
is being done without any reduction in quality, 
under wage and work conditions which are as gov 
any in the industry, 


as 
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THE WEIGHTS OF STEEL BRIDGES. 


“Now this kind of bridge, sympathising, as it 
does, with the spirit of the river, and marking the 
nature of the thing it has to deal with and conquer, 
is the ideal of a bridge ; and all endeavours to do 
the thing in a grand engineer’s manner, with a level 
roadway and equal arches, are barbarous ; not only 
because all monotonous forms are ugly in themselves, 
but because the mind perceives at once that there 
has been cost uselessly thrown away for the sake of 
formality.” Much water has passed under the old 
stone arches since Ruskin specified his ideal of a 
bridge, which may be coupled with that of the High- 
land Scot, visiting Glasgow for the first time, who 
had a very small opinion of a Clyde bridge because 
he could not tell from the surface or the camber 
whether he was on the bridge or off. 

Professional artistic criticism has advanced con- 
siderably since Ruskin’s day. It is not so long ago 
since Mr. Bernard Shaw, advocating the rebuilding 
of Waterloo Bridge, disparaged Rennie’s monu- 
mental work for the reason that it reflected too little 
rather than too much the grand engineer’s manner ; 
he preferred, he said, the conception of a level road- 
way supported on slender pillars to that of an 
embankment with holes in it. One might almost be 
permitted the deduction that what the engineer 
builds to-day, the artist approves the day after 
to-morrow. Were not the great aqueducts of the 
Roman era regarded as “‘ barbarous ”’ by the pedants 
of those days, as are our modern arterial roads and 
bridges by living critics ? That Ruskin’s ideas on 
rivers and bridges no longer carry much weight is 
also due to the great advance in the science and 
practice of bridge construction which has been 
made since his time, and even Ruskin might have 
been compelled to admiration by the prospect of a 























great steel bridge of to-day. 

The bridge, more perhaps than any other engineer- 
ing work, is a structure in which the art of the builder 
is conspicuously displayed for all to see ; and as it 


years an enduring monument to the skill of its 
makers. Thus, there are in existence and in use 
many examples of the bridgework of Telford and 
Brunel, and these masterpieces of their time are an 
index of the striking progress made during the past 
century. But not only do bridges, great and small, 
old and new, reveal their profiles to the casual 
observation of the wayfaring artist, but they expose 
to expert inspection the whole detail and manner 
of their construction, A cynical observer might be 
tempted to remark that this patent exposure would 
account for the very full records which are available 
concerning the details of so many bridges ; is it not 
easy to give what would otherwise be taken? It 
would be more generous to acclaim the public spirit 
of those who supply these details so freely, but, what- 
ever the reason, the range and scope of this informa- 
tion is very extensive. The available records are 
not only extensive, but are also accessible, as 
evidenced in an article by Mr. W. H. Thorpe, on 
** Steel Bridge Weights,” published in ENGINRERING 
in October, 1925, (vol. cxx., page 534), in which was 
presented a tabulated and graphical summary of the 
weights of over one hundred bridges, collected almost 
entirely from published sources. 

In a paper read not long ago before the American 
Society of Civil Engineers, Dr. J. A. L. Waddell 
presented a contribution on the same subject, en- 
titled “The Weights of Metal in Steel Trusses ” 
(Proceedings, February, 1935). This is a short 
paper, of some ten pages of the Proceedings in all, 
and in it the records of weights published by 
Dr. Waddell in his text-book, Bridge Engineering, 
are brought up to date and extended. The concise 
nature of this summary is commendable. Dr.Waddell 
can afford to be precise. His reputation is estab- 
lished. Many writers on technical subjects appear to 
think that a good story must be related at length, 
and that there is a standard of weight and of 
measure, in addition to a standard of technical 
excellence, to which they must submit if their work 
is to gain recognition. Of the records given in these 
two papers, Mr. Thorpe’s are perhaps the more 
representative in that they include a number of 
American bridges and also range from Talavera to 
Budapest and Song-Ma to Little-Bytham ; on the 
other hand, Dr. Waddell, relying largely on his own 
experience, gives the weights of spans, to carry any 
given load, which could be built by a competent 
engineer working with present-day materials and 
equipment. 

A point of considerable interest in Dr. Waddell’s 
paper is that all the curves are given for silicon steel 
as well as for mild steel. The use of chrome or 
silicon steel in bridgework is essentially a recent 
development ; special steels have been used for many 
years on exceptional works, but during the past ten 
years steels, especially suited for bridge and struc- 
tural work, have been developed to give a tensile 
strength about 50 per cent. greater than that of 
mild steel, equally satisfactory characteristics in 
regard to workability and ductility, and greater 
resistance to corrosion. It is for steels of this type 
that Dr. Waddell’s curves apply. 

The curves are also stated as being suitable for 
estimating the weights of “‘ spans of any reasonable 
length and for the usual types of structure.” With 
this necessary reservation the information given 
should be of considerable value to designers. The 
information would have been of even wider applica- 
tion if Dr. Waddell had “ spot-checked ” his curves 
by reference to a few examples outside his own 
experience. Thus, in dealing with longer span 
bridges the curves for cantilever bridges cover the 
range from 400 ft. to 2,000 ft., for the main opening, 
and they have every appearance of being trust- 
worthy ; on the other hand the curves for arch 
bridges, ranging from 100 ft. to 1,100 ft. spans 
appear to be less satisfactory above about 700 ft., 
and it would appear to be impossible to use them to 
draw any general conclusions as to the relative value 
of cantilever and arch bridges for long spans. A 
number of examples of bridges erected in recent years 
could be adduced to show that the arch form may be 
preferred to the cantilever for spans of between 
1,000 ft. and 2,000 ft., and a positive comparison of 
the weights of the two types over this range would 








has a much longer life than, say, the machine, the 
steamship and the motor car, it remains for many 





be of great value. 
It is, however, interesting to note from the curves 
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that the advantage of using silicon or high tensile 
steel instead of mild carbon steel may be expressed 
by saying that it gives a 25 per cent. increase in span 
length for the same weight per foot. It, therefore, 
seems probable that there is a practical upper limit 
of about 2,000 ft. on the span lengths of bridges of 
standard type built of rolled sections, although, in 
suspension bridge construction, spans of over 2,000 ft. 
are becoming common practice, owing to the very 
high tensile strength of the drawn wire used in 
spinning the cables. Any further development in 
the more rigid types of bridges would appear to 
depend on the introduction of lightweight alloys 
but such development is unlikely in the near future 


atmospheres in which the concentrations of both 
| oxygen and carbon dioxide are independently con- 
| trolled at levels as low as 5 per cent. Similar work 
on pears has proceeded with good results. The 
storage of tomatoes is being investigated, but is 
hampered by the fact that little is known of the 
physiology of this fruit. 

On the engineering side, progress has been made 
in designing instruments suitable for use in ships’ 
refrigerated holds and in gas stores on land. These 
| include a combined equipment for measuring tem- 
| perature and gases (oxygen and carbon dioxide), 





por ee 
| which was designed primarily for use in gas stores. | 
| 


Among the problems that are receiving close atten- 


since steel, like gunpowder, is comparatively cheap | tion is the cooling of fruits in packages. This is 
and easy to produce, and the bridge-builder is ade- | rather a complicated case of heat transfer, since the 
quately equipped to meet all the present demands of | rate of cooling is influenced by the size and shape 


modern transport. 








PROGRESS IN FOOD PRESERVA- 
TION. 


[ue parts that science and engineering are playing 
in enabling food to be stored over long periods and 
under the best conditions, without undergoing that | 
deterioration which would render it unfit for human | 
consumption, are well brought out in the Annual | 
Report* of the Food Investigation Board for 1935. 
This document deals with what is being done to| 
preserve meat, poultry and eggs, pork, bacon and | 
ham, as well as fish and fruit and vegetables, both | 
native and imported. It also gives some account of 
the problems which offer themselves for solution in | 
the rapidly growing canning industry. In doing all | 
this it enters the fields of biology, chemistry and phy- 
sics, and last but not least, provides the engineer 
with some interesting and not altogether easy points 
for consideration. 

The problem of food storage is, of course, as old | 
as the human race itself, and will continue so long as | 
the fruits of the earth ripen only periodically and 
their consumption is spread over the entire year. | 
In recent times, especially in this country, it has 
grown both more important and more difficult, as 
we have been led increasingly to rely on other than 
home produce for our nutriment. This dependence, 
in turn, has led to the search for more efficient 
methods than the age-old boiling and freezing, which 
were the chief means in existence when the Food 
Investigation Board was established in 1917. 
then the gas storage of fruit and chilled meat, and 
the brine freezing of fish have been developed and 
brought into general use, and the resources of more 
than one branch of science are now being exploited 
to achieve the preservation of taste, appearance 
and freshness of most of the chief articles of 
food. 


Since 


of the package, by the method of its construction, 


| by the packing materials used to protect the fruits | 
}as a whole, and by the individual wrappings. | 


| The size and shape of the fruits, the thermal conduc- 
| tivies of their tissues and the type of pack used 
may also be expected to be factors. These factors 
may be divided into external and internal, the 
latter depending on the fruits themselves and their 
arrangement in the package. To study them most 
easily the container itself must transmit heat as 
rapidly as possible and experiments are therefore 
being made with fruits contained in a spherical 
cast-iron container. This container is itself immersed 
in a rapidly stirred bath of water. The spherical 
shape enables the experimental data to be. compared 
with those obtained for the conduction of heat in 
a uniform solid. The container is provided with 
tubes for the exit and entrance of an air current 


and with fourteen thermo-couples, and the bath | 


in which it is submerged is electrically heated, so 
that the temperature of the water can be changed 
from 32 deg. F. to 68 deg. F., or vice versa in about 
10 minutes. 


unwrapped, the air, which was at the temperature 
of the bath, being passed through the sphere at 
velocities from 0-6 cub. ft. to 3-0 cub. ft. per hour. 
As a result, maps of temperature have been obtained, 
which show the concentric symmetry characteristic 
of cooling or heating by conduction with a vertical 
gradient due to convection superposed upon it. The 
radial gradients are reversed as between heating and 
cooling, while the vertical gradient is constant, 
the temperature increasing with the height in both 
cases. 

The laws of the evaporation of water from surfaces 
have also been investigated. The dependence 
of the total rate of evaporation between the vapour 
pressure at the surface and that in ambient air 
has been examined, as has also the effect of the 





How this is being done is set out in detail in the | 


report. As far as meat is concerned, it must, how- 


ever, be sufficient to state that its transport and | 


handling involve a study of the properties and 
behaviour of proteins, fats, pigments and micro- 
organisms. This study is partly carried out in a 
small laboratory at Smithfield on similar lines to 
those inaugurated at Covent Garden for fruit some 
nine vears ago. As regards bacon, the treatment of 
the pig before slaughter has been found to have an 
effect on its electrical resistance after death. It is 
wivisable that this resistance should be kept low to 
facilitate dry salting. For fish storage, lower tem- 
peratures are required than for meat, and herrings 


velocity of the air and of the sizes of the surface. 
The most usual surfaces used were planes, cylinders 
land spheres, and the investigation included a 
study of the differences in evaporation met with 
in cold storage. The thermal aspect of this problem 
is important, since latent heat is absorbed in the 
process, Another mechanism by which heat is 
extracted from foodstuffs is by the convective 
transfer of heat. It has been found that in an air 
stream the two processes—evaporation and forced 
convection—follow analogous laws. The work on 
the measurements of humidity by the wet-and-dry 


pleted and a set of tables for the hygrometer when 
the wet bulb is covered with ice has been published 





stored at 28 deg. C., can be turned into as good 
kippers as when fresh fish is used. The handling and 
storage of fresh fruit and vegetables give rise to a 
different series of problems ; principally because the 
material is living and not dead. It is these living 
processes, therefore, that have to be investigated 
and controlled. Although a great deal has been 
whieved in this direction, much work has yet to be 
done before raw fruit and vegetables can be stored 
from one season to the next. The quality after 
storage is also, as yet, inferior to that of the un- 
stored product. Nevertheless, the development 


of gas storage for home-grown apples is proceeding | 


satisfactorily and promising results have been 


obtained with apparatus for the maintenance of | 


* Report of the Food Investigation Board for the Year 
1935. H.M. Stationery Office. [Price 3s. 6d. net.] 


for dry bulb temperatures down to — 20 deg. C. 
| These tables are based on experimental comparisons 
between various forms of wet-and-dry bulb instru- 
ments and a dew-point hygrometer. The experi- 
mental work in connection with obtaining atmo- 
spheres with low concentrations of oxygen in com- 
mercial gas stores has been continued and details 
are given of the coolers, scrubbers and other appa- 
ratus with which the model store designed for this 
purpose is equipped. The design and construction 
|of a tank holding 17-5 cub. ft. of calcium chloride 
brine is described. This is cooled by a coil through 
which cold alcohol is circulated, this alcohol in 
turn being cooled by solid carbon dioxide. In this 
way an appreciably large amount of liquid cooling 
medium at a temperature of — 50 deg. C. is 
| obtained. 


: , . 
Experiments were made with apples 
from 2} in to 3 in. in diameter, both wrapped and | 


bulb method at low temperatures has been com- | 
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THE STEAM LOCOMOTIVE. 

THE steam locomotive, often derided as beiny 
to-day scarcely different from the early machines 
which definitely established the advantages of rai! 
traction, has attracted no little attention to itself 
by reason of performances recently put up by it, 
and particularly on the London and North Eastern 
Railway. To the latter, Mr. W. A. Stanier, chief 
mechanical engineer of the London, Midland and 
Scottish Railway, paid a generous tribute on Wed. 
| nesday, when he delivered his presidential address 
| before the Institution of Locomotive Engineers. 

It will be remembered that quite recently Mr. 
| Stanier was responsible for a paper read before 
| Section G of the British Association at Blackpool, 
reprinted in our issue of September 18 (page 305 
ante), and the two contributions have something in 
The Blackpool paper was concerned, 
however, mainly with the question of the practical 
testing of locomotives on the road, while Mr 
| Stanier’s recent presidential address was a review 
| of developments during the past few years. One 
|cannot help the feeling that this term described 
| the situation more accurately than would the word 
| “* progress,”’ for it must be admitted that many of 
the designs discussed by Mr. Stanier have so 
far only been built in ones and twos, and may 
never reach the dignity of standard classes. This 
|might be enforced by reference to several of the 
| locomotives mentioned in the address, but it will 
| perhaps suffice to touch upon two. On the Delaware 
land Hudson system four progressive locomotives 
| have been introduced, and it seems clear from the 
} manner that these have been put on the line that 
some of them at least will not be multiplied. On 
Mr. Stanier’s own system the turbine locomotive to 
which he refers still appears to be a somewhat 
doubtful proposition, and much as we would like 
| to see such developments pass the ordeal of practical 
and economical use, the fact seems to stand that 
for every-day service at reasonable cost, the conven- 
tional type of machine is hard to better. Frequently 
| there is nothing wrong with the economies of the 
new designs, but this in itself is hardly enough ; it 
is rather the question of economics. This, again, is 
emphasised by Mr. Stanier’s reference to the 
London, Midland and Scottish turbine locomotive 
being fitted with roller bearings. Such bearings, as 
| was indicated many years ago, in a paper read before 
the Institution of Mechanical Engineers, give greatly 
reduced resistance at starting, but show relatively 
little advantage over the plain bearing at high speed. 
As express locomotives have to start and stop 
comparatively seldom, there seems to be little 
| advantage in fitting them in such cases, unless the 
load is a limiting one under such conditions and a 
particular degree of acceleration are essential. On 
the other hand, the roller bearing has advantages in 
| its capacity to take end thrust, and this, from a main- 
| tenance point of view, may even weigh the scale in its 
favour. It is interesting that the use of ball and rol- 
ler bearings for valve gears, as has been the practice 
on the London and North Eastern Railway for many 
| years, has now extended to needle bearings for 
motion pins of valve gears on the London Mid- 
| land and Scottish system. 

On the question of valve gear Mr. Stanier refers 
to the fact that, in spite of all competitors, the 
| Walschaert gear, introduced first in 1844, still holds 
its own. Indeed it may be said to have done fa! 
| more than this, for whereas thirty-five years ago 1t 
was practically unknown in this country and 
| America, to-day it is standard practice in both. 
| Steam engineers have always been interested i 
| valves and valve gears, but it is surprising how 
comparatively few of the improvements devised 
| have stood the test of time. Forty or fifty years 
jago new gears were being constantly produced 
| 


' 
| 


| 


| common. 





and their cases argued by means of diagrams, but 
|none survives in competition with a few accept d 
forms. Changes there have been, of course. Long 
| valve travel is now more popular in this country 
|than formerly. Over thirty-five years ago long 
valve travel had become popular in the United 
States, but it was very much later that it was tak n 
| up here, and Mr. Churchward, on the Great West: m 
| Railway, was for many years almost its only 
| advocate among our locomotive superintendent = 
Mr. Stanier states that in the search for lightness 
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the use of aluminium heads for piston valves has | decades, would also animate the present meeting 
not proved successful owing to the grooves widening. | and strengthen on both sides the feeling that to-day, 
It seems strange in these days of metallurgical| more than ever, international co-operation was 


triumphs and with the present great range of | necessary for the peace and welfare of all nations. 


aluminium alloys, that a tough enough compound 


not be warranted. 


material. 


of the locomotive which has shown most progress {would come to visit. 
in the past thirty or so years; and as a result of | only to industry, but also to town planning and to 


The Oberbiirgermeister of Dtisseldorf, Dr. H. 
should not be available for these parts, though here | Wagenfiiir, who also welcomed the Institute to 
again, however, a really suitable material might | the City, stated that if political considerations some- 
times separated nations, sport and industry brought 

The use of alloys has greatly contributed to the | them together. After referring to the Giessereifach- 
refinement of locomotives since the war in one way | Ausstellung (Foundry Exhibition) then being held 
and another, and although nickel-steel is yet em-|in Diisseldorf, and which members would have an 
ployed only toa moderate extent for the purpose, it | opportunity to visit, he announced that another 
appears certain to become regular practice for boiler | exhibition would be held in the City, in the spring 
The boiler is, indeed, one of the parts| of 1937, which he hoped some of the members 
This would be devoted not 


careful study of proportions the outputs now/ other phases of human activity. 


obtained are greatly in excess of what would have 
been procurable from a mere increase in size. 


can be pretty well assured. 
intended to be in any sense derogatory of the more 
design and performance. 


in themselves they prove not to be everything that 


In returning thanks, Mr. Henderson stated that 
After | only his doctor’s orders had prevented Sir Harold 
all, our loading gauge is relatively small, and now | from being present at the meeting. The President 
that trains are nearing practical limits, it is essential | had come to Germany some forty years ago as an 
to get the best results that the gauge will allow of. | Oxford graduate, and had attended the University 
Greater refinement thus has to run all through the | of Leipzig for nearly two years. After working out 
design, to ensure free steaming and free running, | his Arbeit, he had received the Ph.D. degree of the 
characteristics which some years ago were hit or | University. 
missed, as the case may be, in a very rough and/|of Henry Cort, the founder of the puddling process. 
ready manner, but-which to-day in normal practice | After stating that it would be a graceful thing to 
send the President a message from the meeting, 
It must not be supposed that the above is| which suggestion was agreed to with acclamation, 
Mr. Henderson paid a tribute to the excellence of 
radical attempts now afoot to improve locomotive | the arrangements made for the reception of the 
It is all to the good that | visitors, 260 of whom had come by special train. 
new designs should be brought forward. Even if | He had been present at the previous meeting of the 
Institute in Diisseldorf in 1902, and had always 


is desired, they may always lead to something | looked back on that gathering with pleasure. 


further, but, as implied above, developments are , 
German IRON AND STEEL Propuction DvuRING 


often transient, and progress marches with a slow 
tread. The classes of engines which successfully 
run our trains to-day are, in the main, the outcome 
of the careful study of tests such as Mr. Stanier 
described in his paper at Blackpool, coupled in no 
small degree with the stimulating influence of work 
on testing plants, such as that at Altoona ; for 
although, admittedly, the studies for which the late 
Mr. J. T. Wallis was responsible there were of most 
lirect interest to American designers, their field of 
influence has been much wider, fundamentals being 
the same regardless of divergencies in practice. 








THE IRON AND STEEL INSTITUTE; 
DUSSELDORF MEETING. 


to Coblenz, on Saturday, 


deutscher Eisenhiittenleute and the 


Committee. 


respect for the illustrious French scientist. 


been unable to preside, and wished him a speedy in 


and complete recovery. He was glad to welcome be 


Mr. James Henderson, honorary treasurer of the 
Institute, who was well known in Germany, as 
well as in England, and who had agreed to act as 


dorf. | yr. 


THE Last FIFTEEN YEARS. 


At this stage of the proceedings, Mr. Henderson 
took the chair, and the first contribution considered 
by the meeting was one by Dr. F. Springorum on 
the ‘“‘ Technical Developments in German Iron and 
Steel Production During the Last Fifteen Years.” 
This comprised a succinct review of the improve- 
ments which have latterly taken place in Germany 
in coking plants, blast furnaces, open-hearth, basic- 
Bessemer and electric steel plants, in rolling-mill 
installations, and also in methods of testing and 
research. We reprint the contribution, in abridged 
form, on page 375 of this issue. 
Mr. Henderson, in thanking Dr. Springorum for 
his contribution, said that he was the distinguished 
= . son of a distinguished father, and that he had given 
fue annual autumn meeting of the Iron and| the Institute a very full and frank account of the 
Steel Institute opened on the morning of Monday, progress made in the German iron and steel industry 
September 21, at Diisseldorf, and was brought during the past ten or fifteen years. He then said 
to a conclusion by an excursion by Rhine steamer | that the general business of the meeting would now 
mp bs “ Sepeuber 3. On| be transacted, and, after the minutes of the pre- 
Monday morning, at 9.45, the members assembled | ¥i54. meeting had been dealt with, he announced 
in the Stadtische Tonhalle, Schadowstrasse, Diissel- that, in accordance with by-law 10, the secretary 
+ when the chair wes taken by Dr.-Ing., Dr.-Ing. would read the names of the members of the Council 
‘-h., Fritz Springorum, chairman of the Reception retiring in rotation at the next annual meeting. 
Committee, who welcomed the Institute on behalf | qyos¢ comprised three vice-presidents, namely 
of the German iron and steel industries, the Verein Mr. C. E. Lloyd, Dr. W. H. Hatfield, FRS., ye 
Reception | sir William Larke, K.B.E., and five members of 
At the outset of his speech he an-| the Council, namely, Mr. E. J. George, Mr. J. S. 
nounced the death, the previous day, of Professor Hollings, Mr. W. J. Brooke, Mr. F. Clements, and 
Henry Le Chatelier, and asked the assembly to| 4, J EB. James 7 . 
stand in silence for a few moments as a token of seh pegs the 


May 1937. 
come a member in 1895. 


Frrtinc of OpeN-HEARTH FURNACES. 


; The second contribution placed before the meeting 
President during the meeting in Germany. German|on Monday morning was a paper entitled, “The 
metallurgists were particularly pleased to have as| Firing of Open-Hearth Furnaces in German Steel- 
guests the members of the Institute, as thirty-four | works,” by Dr.-Ing. F. Wesemann. 
years had elapsed since they had last met in Diissel- | which was presented by the author, was concerned 
, Hjalmar Schacht, Reichminister and | with the general question of fuel economy in German 
ssian Minister of National Economy, who had | steelworks, and the relative merits of producer gas, 


intended to be present to welcome the members, | made from pit coal and from brown-coal briquettes ; 
had been detained by urgent business in Berlin.| mixed gas comprising blast-furnace gas and coke- 
He had, however, sent a telegram in which he| iron gas; Dreigas, a mixture of producer gas, blast- 
Wished the meeting every success, and expressed | furnace gas and coke-oven gas ; and pure coke-oven 


the hope that the remembrance of the close colla- gas, were described in detail. 


boration between the British and German iron and | da 





Many informative 
ta on the luminosity of flames, the heat through- 


Steel industries, which had existed for so many | put in furnaces, and the relations between furnace 


Sir Harold was the direct descendant 


Mr. Henderson’s last announce- 
: effect that the Council had 
tinuing. De. Soe saeaiiaslaiall “of ae nominated Mr. Alfred Hutchinson to be the next 
het ~ Springorum expressed sincere regret | president of the Institute, and that he would take 
sat Sir Harold Carpenter, owing to illness, had | office at the annual general meeting of the Institute 
Mr. Hutchinson, he added, had first 


This paper, 


size and heat consumption per hour, and furnace 
capacity and hearth area, were given. We hope to 
reproduce this interesting contribution in a forth- 
coming issue. 

The discussion was opened by Mr. A. Robinson, 
who stated that not the least interesting point 
stressed by the author was the great advantage 
and practical necessity for the use of a luminous 
flame for the efficient heating of the charge. The 
small number of works (seven out of 50) which were 
now using mixed coke-oven and blast-furnace gas 
alone was somewhat surprising. He asked if this 
were because of any difficulty in its use-—the high 
temperature of regeneration for instance, or because 
of the superior efficiency possible by the use of 
Dreigas or carburetted coke-oven gas. Of recent 
years, in England, the tendency had been to extend 
the use of coke-oven gas, either as a booster for 
producer gas, or as a mixture with blast-furnace gas, 
but the great majority were still using producer gas. 
Whilst acknowledging that for many reasons a 
luminous flame might be desirable, there was some 
doubt whether a high degree of luminosity was 
necessary. The problem of giving some relief to 
the roof and linings of the furnace from a less 
luminous flame could probably be solved to a large 
extent by the design and angles of pitch of the ports, 
together with control of the draught. The exact 
reason for the quicker transfer of heat to the charge 
and not to the furnace structure by a more luminous 
flame was somewhat obscure, and information on 
this point would be most welcome. In changing over 
from producer gas to mixed gas it was suggested 
that the gas chambers should receive a much greater 
proportion of the waste gases, whilst the amount 
of air to be heated for combustion was of the same 
order in both cases. He would like to know which 
was the most advantageous method of doing this- 
to make a smaller air port or to throttle the air 
waste-gas flue, a higher chimney draught being 
required in either case. 

Mr. J. B. R. Brooke was also interested to note 
the stress laid by the author on the necessity of 
obtaining as high a luminosity in the flame as 
possible. This was particularly important because 
of the extensive use of pure coke-oven gas in 
recent years. That it was possible to operate 
open-hearth furnaces successfully with a non- 
luminous flame was shown by the practice at the 
open-hearth plant of Messrs. The Steel Company of 
Canada, in Hamilton, Ontario. In this plant, a mix- 
ture of approximately equal parts of cleaned blast- 
furnace gas and coke-oven gas was used entirely 
unregenerated. With the exception of slight wisps 
visible at the tail end, the flame was practically 
non-luminous. As stated by the author, the main 
advantage of working with an unregenerated flame 
was the simplification of the furnace design, 
coupled with the ability to use a simple type of 
water-cooled burner, which would maintain the 
direction of the flame throughout the furnace 
campaign. It might be of interest to outline 
briefly the steps taken at the Normanby Park Works 
of Messrs. John Lysaght, Limited, to obtain both 
flame direction and luminosity when using a mix- 
ture of blast-furnace and coke-oven gases in the 
proportions of approximately 5:2. The furnaces 
concerned were of 60 tons capacity, three being 
of Terni design and five of conventional design, 
all without water-cooled ports. When producer gas 
had been replaced by mixed gas, the gas-port 
areas had been reduced and dampers placed in 
the air flues on the way to the chimney. The 
necessary preheat was obtained by lowering the 
air-flue damper and consequently pulling a larger 
proportion of the waste gases through the gas 
regenerators than their comparatively free cross- 
sectional area would warrant. ‘This naturally 
meant that a larger proportion of the destructive 
waste gases had to be drawn through the un-water- 
cooled gas port, with a consequent detrimental! 
effect on the latter. Attempts had, however, been 
made to prolong the life of the gas port on which 
the maintenance of flame direction depended, at 
the expense of the air port. This was done by 
by-passing a certain quantity of the waste gases 
destined to enter the gas regenerators from the 
air port into the gas downtake, When the gas 

















flow was reversed the by-pass between the air port 
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and the gas downtake was closed by means of a 
hydraulically-operated horizontal water-cooled slid- 
ing damper worked by the same lever as that which 
operated the gas-reversing valve, thus ensuring 
that it closed at the same time as the gas reversal 
took place. 

Owing to the advanced hour, Mr. Henderson 
declared the discussion closed, and stated that the 
author would reply in writing. 


INFLUENCE OF COKE QUALITY ON BLast-FURNACE 
OPERATIONS. 

The next paper considered bore the title * In- 
vestigations into the Influence of Coke Quality on 
Blast-Furnace Operations,” and was by Messrs. 
W. J. Brooke, H.R.B. Walshaw, and A. W. Lee. 
It was presented by Mr. Brooke, who stated that 
the authors’ attention having been directed to the 
successful use of finely-ground breeze in the manu- 
facture of coke at certain plants, a considerable 
number of box tests had been made in order to 
ascertain the effect of this process on the opera- 
tions at the coke-ovens upon which they were 
working. In order to carry the system into effect 
on a large scale, a small breeze-blending plant had 
been installed. The coke breeze was thoroughly 
mixed with the coking slack, the proportion of 
coke breeze blended with the slack being 4 per cent. 
rhe coke produced was sampled in the normal way, 
and shatter tests showed an immediate improve- 
ment, the 14-in. index rising from 76-0 to between 
79 and 80. On the }-in. index, however, there was 
a reduction of about half a point. It was expected 
that the improvement in the shatter index would 
make itself felt on the blast furnaces, with a con- 
sequent reduction in fuel consumption. For some 
days, however, no response was made by the furnaces 
to the altered coke, and then the reverse of what 
had been anticipated happened, as they began to 
drive badly and frequent slipping occurred. Finally, 
after about five weeks of blending, the 
experiment had been stopped. On going back to 
the normal slack without the breeze, the furnaces 
slowly came back to regular working. A_ close 
investigation of the coke containing breeze had 
shown this to be less resistant to rubbing action 
than the normal coke, and tests in a Cochrane 
abrasion machine showed the material to be very 
abradable. As a result, a standard Cochrane 
abrasion machine was installed, so that both shatter 
and abrasion tests could be carried out on the coke. 


breeze 


In order to obtain definite information as to the 
improvement which could be expected in the quality 
of the coke by crushing various South Yorkshire 
coal slacks to a greater degree of fineness than was 
usually the case, it was decided to carry out a 
number of fine-grinding experiments on a large 
seale. The showed that an 
improvement could be expected in the shatter 
index of the coke with finer crushing, but the 
abrasion figure would not be improved ; also, that 
it was reasonable to expect that the coking time 
could be reduced to allow an extra oven per shift. 
An examination of the coke, moreover, had revealed 
that the coke from the more finely-ground coal was 
more even in and rather smaller than that 
produced with coarser grinding. Attempts had 
been made to correlate the various data obtained 
with the working of the blast furnaces. There 
were many difficulties to overcome, however, and 
to obtain anything like stable conditions and then 
to be able to alter just one salient factor was very 
rarely possible. By keeping records, however, and 
by noting the various alterations which occurred 
from time to time. the true significance of the 
various points which emerged could be realised. 

Professor Paschke, the only speaker in the dis- 
cussion, stated that, in Germany, coke breeze had 
been blended with coking slack on a number of 
vevasions. Some notable experiments had been 
carried out in this direction some years ago by 
Messrs. A. Killing and W. Elbert. It had been 
found all-important that the coke breeze should 
be finely ground, and that the pieces should be of 
suitable form, i... chip-like in shape. Numerous 
experiments had indicated that it was best to grind 
the coke breeze in a roll mill, and the product met 
all the requirements. 
result of adding coke breeze to the coal was more 


results obtained 


size 
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compact and less friable, and no marked increase 
in sulphur or ash content had been found. 


DETERMINATION OF GASES IN STEEL. 


The last paper considered on Monday, September 21, 

was by Mr. G. Thanheiser and dealt with “The 
Determination of the Gases in Steel by the Hot- 
Extraction Method.” The author, who presented 
his contribution, gave an account of investigations 
on the hot-extraction method carried out in the 
Kaiser-Wilhelm Institut ftir Eisenforschung at Diis- 
seldorf. He showed that the hot-extraction method 
of estimating oxygen made possible the simul- 
taneous determination of oxygen, hydrogen and 
nitrogen, and demonstrated the value of these 
determinations as an aid in metallurgical research 
|and in the investigation of practical problems. We 
intend to reproduce this contribution to the pro- 
ceedings in a forthcoming issue. 





The discussion was opened by Dr. T. Swinden, 
| who stated that the paper was particularly welcome 
jat the present time. The report by the Bureau of 
Standards on the samples that had been examined 
| by a large number of laboratories all over the world, 
and referred to in the paper, had not yet been 
| issued, but it was known that considerable diver- 
|gence in results had been obtained. The Ingot 
| Committee of the Lnstitute had appointed a small 
panel of which he (Dr. Swinden) was chairman, who 
had undertaken to examine and present a considered 
statement of the recommended processes for the 
hot extraction and best chemical method for the 
determination of oxygen in steel. It was gratifying 
to note that complete agreement now existed 
between the National Physical Laboratory and 
Sheffield University in the results obtained by the 
| hot-extraction method, notwithstanding that certain 

differences existed in the construction of the respec- 
| tive equipments. The hot-extraction apparatus in 
his own laboratory had also just been completed. 

t was confidently anticipated that no difficulty 
| would be experienced in placing before the members 
|a clear statement of the recommended procedure 
| for the hot-extraction method at a comparatively 


| 
| early date. 





There could be no question whatever as to the 
importance of determining the oxygen, nitrogen and 
hydrogen in steel. It was seriously believed that a 
determination of the oxygen would go far towards 
explaining certain physical characteristics. It was 
known definitely that nitrogen had an important 
effect on the mechanical properties, and that, 
suitably controlled, there was a strong probability 
of its becoming a useful alloyingelement. Similarly, 
there was little doubt that the future would see 
| greater attention paid to the influence of hydrogen, 
}not only as regards soundness, but on certain 
| types of physical defects. Notwithstanding this, 
}and in full appreciation of the value of the results 
|to be obtained by the hot-extraction method, it 
|must be admitted that the value obtainable for 
| the total oxygen content was only of a certain 
|limited value when applied to the examination of 
a sample of steel. It was clearly of extreme import- 
ance to know what proportion of that oxygen 
existed respectively in the form of iron oxide, 
manganese oxide, silica, alumina, &c. For this 
| reason microscopic examination for non-metallic 
inclusions must remain an important method in 
determining the quality of steel. By that method, 
and that method alone, could information be 
obtained as to the size, type and distribution of 
non-metallic inclusions which, in most cases, were 
largely oxides. For a similar reason, the endeavour 
to perfect a chemical method for the separation of 
non-metallic inclusions followed by an analysis of 
the residue into the respective oxides would be 
persisted in. In Great Britain it had been decided 
to concentrate on the alcoholic-iodine method and 
| intensive research was now proceeding in order to 
| fix the limitations of the method and devise ways 
jand means of reducing these limitations. In his 
| laboratory, further attention was being given to 
|the hydrogen-reduction method. It was realised 
|that an appreciable carbon content tended to 
interfere, but it was believed that it might be 
possible to obtain, by the hydrogen-reduction 








The section of the paper dealing with examples of 
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oxygen and hydrogen determinations and their 
bearing upon metallurgical investigations was most 
interesting. To refer to just one of these, namely, 
the difference in ductility obtained on rails tested 
immediately after rolling and after standing for 
certain periods of time. It was very interesting to 
note that the hydrogen content appeared definitely 
to be correlated with the increase in ductility 
obtained. Some five years ago he had carried out 
tests on a 95-lb. rail of 0-62 per cent. carbon 
basic open-hearth steel. Duplicate specimens, one 
tested immediately after rolling and the other 
after being allowed to stand for 28 days, had given 
elongations on 3 in. of 9-75 per cent. and 15-75 
per cent., respectively. It might be stated that the 
effect was not so pronounced in the case of the 
milder steels and, further, that normalised specimens 
of rail steel did not show this improvement in 
elongation with the passing of time. 

The only other speaker, Professor W. Eilender, 
stated that the principal value of the researches mad 
by Mr. Thanheiser lay in the direction of the deter. 
mination of the hydrogen. At the Kaiser-Wilhelm 
Institut the considerable influence of hydrogen on 
the quality of the steel had been determined in all 
its aspects. If it were possible to arrive at an 
exact and correct method of determination this 
would signify unquestionable progress, which would 
enable the work to be transferred from the research 
department to the works’ laboratories. The final 
development of the hot-extraction method, involving 
the determination of ali the gases, namely, oxygen, 
nitrogen and hydrogen, would be a valuable aid 
in the control of steel quality. 

There being no time available for further dis- 
cussion or for a reply, the meeting adjourned until 
9.15 a.m. on the following day, Tuesday, Sep- 
tember 22. After lunch, the members visited 
the Kaiser-Wilhelm Institut fiir Eisenforschung and 
drove to various places of interest in Diisseldorf. 
In the evening a most enjoyable reception and 
banquet was held in the Tonhalle, by invitation 
of the Reception Committee. 


(T'o be continued.) 
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NOTE. 


THe WuitwortH Society SUMMER MEETING. 








IT was a disappointment that, owing to continued 
ill-health, the President, Professor E. G. Coker, was 
unable to be present at the Summer Meeting of 
the Whitworth Society, which was held on Tyne- 
side on September 16 and 17. The same unfor- 





tunate disability prevented Professor Coker from 
attending the Annual Dinner earlier in the year, 


|so that the society has been deprived of his services 


during his year of office, and he himself has 
missed the privilege of presiding at its two main 
functions. We may join with all members of the 
society in wishing for Professor Coker early renewed 
health and a return to his usual activity. As is the 
practice of the society, the new president, Sir Henry 
Japp, was inducted on the first day of the Summe! 
Meeting at a dinner held at the Royal Station 
Hotel, Newcastle-on-Tyne, and at which the chair 
was taken by Mr. Charles Day, the immediat 
past-president. The second day of the meeting 
was occupied by a full programme, which began 
with a journey on the River Tyne on the launch 
Sir William Stephenson, which was kindly placed 
at the disposal of the society by the Tyne Improve- 
ment Commission. After proceeding up-stream 10! 
an inspection of the bridges over the river, the 
vessel sailed to Wallsend, where a visit was paid to 
the works of Messrs. The North-Eastern Marin 
Engineering Company, Limited. The engine and 
boiler shops and foundry were visited, much interest 
being taken in the new type of reciprocating steal 
engines, embodying poppet valves and heat inter- 
changers, which were in process of manufacture, 4 
well as in single-acting oil-engines fitted w ith exhaust 
turbo superchargers. The party then re-embarkee 
and continued by water to North Shields, the 
journey permitting of the inspection of some 12 miles 
of river-front. From North Shields the journey 
| was continued by motor-coach to Whitley Bay via 
| Tynemouth and Cullercoats. After lunch at the 





The coke produced as the method, a quick result for the FeO and MnO content. | Rex Hotel, the party returned to Newcastle for 4 


| visit to the works of Messrs. Michell Bearings: 
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Limited, where examples of the application of the 
Michell bearing principle in all its forms were to be 
seen. Tea was provided by the company, after 
which the party returned to the Royal Station 
Hotel. The meeting was a great success, fully 
maintaining the interest of the previous function of 
the same kind. 








THE BRITISH ASSOCIATION 
‘ MEETING AT BLACKPOOL. 


SECTION G.—ENGINEERING. 
(Continued from page 344.) 


ResoLuTION ReLatine TO LEGAL PROCEDURE IN 
PATENT CASES. 

WuEN the meeting of Section G was resumed on 
the afternoon of Monday, September 14, the Chair- 
man, Professor Cramp, stated that before proceeding 
to the main business of the meeting, a resolution 
passed by the Committee of the Section had to be 
confirmed. Wing-Commander Cave-Brown-Cave 
said he proposed to read the resolution which arose 
from Professor Cramp’s presidential address. The 
resolution read was as follows: ‘*‘ The members of 
Section G desire to call the attention of the Associa- 
tion to the manner in which applications of science 
to industry are impeded by the present unsatis- 
factory legal procedure in connection with patent 
actions. They recommend that a committee be 
established to collect information on this matter 
and to frame possible improvements in procedure 
in technical cases, having particularly in mind 
improved means whereby issues can be more 
expeditiously examined in the light of technical 
knowledge and summarised for submission to the 
judge.” Wing-Commander Cave-Brown-Cave said 
it should be made clear that the resolution referred 
to legal cases in connection with patent law and 
not to patent law itself. The resolution was put 
to the meeting by Professor Cramp, and was agreed 
to unanimously. 


ScrENCE AND Roap SaFerty. 

The remainder of the afternoon meeting was 
devoted to the reading and discussion of a paper 
by Mr. E. H. Fryer, entitled “‘ The Application of 
Science to the Solution of Road Users’ Dangers and 
Difficulties.’ The paper, which was reprinted on 
page 351, ante, dealt with the reduction of road acci- 
dents under four headings, viz., the road ; the vehicle; 
the user; and the controller. Under the first 
heading, the author forecast the characteristics of 
a road system capable of accommodating future 
traffic requirements and visualised national through 
routes with at least two carriageways, cycle tracks, 
footpaths, and horse rides of a net width, for the 
whole of these facilities, of 260 ft., with adequate 
super-elevation at acute bends, uniform non-skid 
surfaces and no interruption at crossroads. Sug- 
gestions for improving the design of private motor 
vehicles included the elimination of draughts and 
the control of temperature inside the car, the 
maintenance of a low centre of gravity without 
detriment to visibility and headroom or any restric- 
tion on the carrying capacity. Under the third 
heading the author dealt with the need for engen- 
dering a spirit of consideration for others, good 
manners and goodwill among road users, and in the 
concluding portion of the paper he emphasised the 
fact that the mere making of laws and regulations 
was unlikely to achieve any considerable reduction 
ot accidents unless the legislation was so simple 
and clear that its common sense commanded the 
backing of public opinion. 

As Dr. F. W. Lanchester, F.R.S., was present, 
he was invited by Professor Cramp to open the 
discussion. In the course of his remarks, Dr. 
Lanchester gave from his personal experience some 
of the rules which he had found led to safety in 
driving. These were that when approaching a fork 
always assume that you are going to turn to the 
left, unless it is certain that no vehicle is approaching 
in the opposite direction; and in passing be sure 
that it will be safe to drop back, if necessary. With 
regard to side roads crossing main roads, he said 
the former should join the latter at points some 
distance to the right of and not opposite each 


other, so that traffic entering the main road would 
first turn to the left. He did not think the physical 
disabilities of drivers were necessarily important ; 
such drivers would probably drive carefully and 
give consideration to others. It was frequently 
stated in police courts that an accident occurred 
owing to a side slip and was therefore unavoidable, 
but a car should always be driven in accordance 
with the state of the roads. Dr. Lanchester ex- 
pressed the view that too many instruments, &c., 
on the dashboard might constitute a danger, since 
the driver looked at these instead of watching the 
road. He suggested, in this connection, that an 
audible warning should be given when the speed 
exceeded 30 miles per hour. He finally called 
attention to the fact that many shops in main 
thoroughfares were not clearly numbered, and 
suggested that all shops should have their numbers 
on plates twice the size of a car number plate, 
placed in a low position so that they could be 
easily seen. 

Wing-Commander Cave-Brown-Cave, who spoke 
next, said the present paper and discussion arose 
from a group of papers read at the Norwich meeting, 
in which the general question of accidents was 
considered. It was now desirable to go into the 
matter in rather more detail in order to determine 
what were the principal causes of accidents and 
the ways in which improvements might be made 
with the object of reducing traffic risks. After 
reading a number of written communications, which 
considerations of space prevent us from reproducing, 
he mentioned that it had been suggested last year 
that Section L (Education) might discuss the 
matter. He had been in touch with the Recorder 
of that Section and had suggested a basis of 
discussion, but the matter had been turned down. 

Mr. H. S. Moylan, of the Irish Free State Road 
Department, said that although the traffic density 
in Ireland was much less than in England, similar 
problems arose there. In England, however, there 
were a lot of local speed limits, whereas a single 
limit was employed in Ireland. For purely psycho- 
logical reasons, each child was given a leaflet pointing 
out the dangers of road traffic. No means, however, 
could be found to prevent accidents to persons who 
suddenly stepped out into the carriageway without 
looking. Mr. Moylan dealt with the position with 
regard to signs on Irish roads and expressed the 
view that three-lane traffic was dangerous since 
a vehicle coming out from the side lane into the 
centre lane would be liable to collide with another. 
He would have liked to have seen the problem of 
skidding dealt with in the paper, and inquired if 
any provision were made in England for roadside 
halts. Roads in the Irish Free State were financed 
from a Road Fund, and he thought about seven- 
ninths of the total mileage was of the dust-free 
class. 

Dr. Lanchester, who spoke again, said the author 
had referred to dual carriageways, and he inquired 
how such roads would be marked out so that a 
driver could see the dividing line with a fog light. 
Miss Heinshaw gave the views of the Pedestrian 
Association with regard to road-traffic questions. 
Mr. Gosselin referred to the matter of the continuity 
of road surfaces raised in the paper. The roads, 
he said, had been robbed of a portion of the 
money that should have been spent on them 
and it was not possible to make up the leeway at 
once. He was glad, however, that the Ministry of 
Transport was going to take over some 4,000 miles 
of the main roads. He also referred to the question 
of speed limits and expressed approval of the 30-mile 
speed limit in built-up areas. The speed of 30 m.p.h. 
was not necessarily the best, but it would help the 
pedestrian if all traffic moved at the same speed. 
The controls on motor vehicles, he thought, should 
be made as uniform as possible, and he deprecated 
the fact that cyclists, since they formed one class 
of slow-moving traffic, were not compelled to carry 
rear lights. It was necessary to segregate the 
different classes of road traffic, although they must, 
obviously, all meet at certain points, and there was 
plenty of room for this segregation in country parts. 
He thought the patrols of the Commercial Motor 
Users’ Association and the Automobile Association 
might do more to check bad driving and careless 








pedestrians, and concluded with the suggestion 





that ordinary motor offences should be dealt with 
in special courts, only the more serious cases being 
brought before the police courts. 

Wing-Commander Cave- Brown-Cave then read an 
abstract of a communication he had received from 
Mr. W. Maughan, who held the view that heavy 
traffic should be diverted from the roads to railways 
and canals and had worked out a system of canals 
suitable for the purpose. Wing-Commander Cave- 
Brown-Cave also referred to a traffic census insti- 
tuted by Mr. Maughan, who subsequently explained 
it and his proposed canal system in more detail. 

Mr. A. W. Ladner expressed the opinion that 
the number of road casualties was a function of 
various factors. He reviewed the factors con- 
cerned and deduced the fact that speed was the 
principal dependent function, and that the con- 
nection between casualties and speed was a square 
law. He suggested that a campaign might be 
instituted in order to ascertain if this were so. Dr. 
8. Gilford thought that fatal accidents should be 
carefully investigated in order to ascertain the 
causes, and Mr. F. P. Insley inquired why the 
author condemned the narrow road. He thought 
such roads, with roundabouts, were safer than wider 
roads. It had been said that few accidents were 
due to the failure of the mechanism of a car, but 
he suggested that it might be of little use to examine 
the mechanism after an accident had occurred. In 
many cases cars did not go into the workshops for 
overhaul for long periods. He suggested, therefore, 
that cars should be examined at intervals by 
Government inspectors, and stated, in conclusion, 
that a more drastic examination than was usually 
made might show that a car required extensive 
repairs or that it should be scrapped. 

Wing-Commander Cave-Brown-Cave said he 
wished to speak on the importance of the investiga- 
tion of accidents. Such investigations should be 
made with the object of ascertaining the cause and 
not necessarily the responsibility. The question of 
speed should be considered but it did not follow that 
speed alone was dangerous ; speed must be con- 
sidered in conjunction with the particular conditions. 
Often a driver did not realise the speed at which he 
was travelling, and he suggested that the best place 
for the speedometer would be on the radiator cap, 
With regard to skidding, he suggested that a cross 
level would be useful to indicate when there was a 
tendency for skidding to occur. With further 
reference to the question of speed, he asked what 
was the value of speed. He supposed it saved time 
and gave the driver some pleasure. Against this 
must, however, be placed the increased risk, the 
added wear and tear on the mechanism and the 
increased petrol consumption. The case for high 
speed was therefore not as good as might be believed. 
The actual maximum speed had but little effect on 
the time required for a journey, although high speed 
was perfectly safe in places. Actually a car with 
good acceleration and good brakes could beat one 
with a higher maximum speed. He was sorry that 
the discussion had not brought out the improvements 
that might be made in the vehicle, and, in this 
connection, said he wished to stress the importance 
of good visibility for the driver. The worst defect, 
in his opinion, was the present method of wiping 
the wind screen in wet weather and he thought an 
effort should be made to improve this. In some 
cars the side pillar was wider and closer to the 
driver’s eyes than necessary, and this could easily 
be avoided. Brakes also required attention. Most 
arrangements were satisfactory while they were in 
good order, but they easily got out of adjustment so 
that they became either ineffective or intolerably 
fierce ; or there might be an uneven retarding effect 
on the four wheels. Selfishness, he concluded, was 
the root cause of the majority of accidents and as 
this was a matter of education, he greatly regretted 
that the Education Section of the Association had 
decided that they could do nothing in the matter. 
He hoped it would be possible to induce that 
Section to change its mind. 

Professor Cramp then closed the discussion and 
remarked that the questions of headlight glare and 
road surfaces had been purposely omitted from the 
paper as they would be dealt with at the meeting 
to be held on the following morning. He then 
invited Mr. Fryer to reply. With regard to the 
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question of the insufficiency of roads, Mr. Fryer said, 
the future had to be considered. The 1935 Traffic 
(Census had shown that between 1931 and 1934 the 
traffic in Lancashire had increased by 44 per cent. 
in weight. Statistics in a recent report of the Road 
Association showed that 3,915 accidents had 
oceurred in built-up areas and 3,274 in areas not 
built up, although a 30-mile limit was enforced in 
the former and in certain cases lower limits were 
imposed ; in Blackpool it was 5 miles per hour, 
‘The greater part of the accidents in built-up areas 
had occurred on straight roads and many of them 
were due to the fact that the roads had to carry 
mixed traffic of all kinds. He fully agreed with 
Wing-Commander Cave-Brown-Cave's remarks and 
suggested that if the British Association intended 
to carry the matter further it might be possible to 
get the Society of Motor Manufacturers and Traders 
to supply a paper on the design of cars. With regard 
to wind-screen wipers, Mr. Fryer remarked that if a 
wind screen were used it was necessary to have a 
wiper, but there was no law to enforce the use of 
wind sereens. He thought the use of a cross level 
to indicate skidding had already been suggested, and 
with regard to skidding, said that in many cases the 


condition of the vehicle and its tyres was of more } 


A speaker had 


importance than that of the road. 
roads and 


inquired why he condemned narrow 


roundabouts and his answer regarding the former 


was that since they carried all classes of traffic | 


numerous stoppages were 
sidered that roundabouts materially 

traffic-carrying capacity of a road, 

regarding driving referred to by Dr. 
were covered by the off-side rule and in reference to 
his remarks on the numbering of shops, Mr. Fryer 
said there was also considerable difficulty, in some 
cases, in finding the street required. Regarding the 
suggestion that motoring organisations should 
devise a scheme for finding out the faults of other 
road users and reporting them, he thought that 
this would do no good, stating that the behaviour 
of road users now was not so bad as it had formerly 
been. The Automobile Association patrols reported 
cases of bad driving and accidents and if the latter 
were due to skidding or other road conditions, the 
\ssociation reported to the highway authority. 
if similar accidents occurred in the same place the 
\ssociation got into touch with the coroner’s officer 
and offered to give eV idence. The patrols, however, 
could not be diverted from their normal duties. 

In proposing a vote of thanks to Mr. Fryer, 
Professor Cramp remarked that the British Associa- 
tion intended to keep hammering away until more 
satisfactory conditions were obtained. The meeting 
was then adjourned until the following morning. 
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Heap.Licut GLARE AND ILLUMINATION LN Fog. 


As previously mentioned, the subjects of headlight 
ylare and road surfaces were omitted from the 
discussion on “ Science and Road Safety ”’ held on 
Monday afternoon, and these were dealt with in two 
papers delivered on Tuesday morning, September 15. 
he first paper at the latter meeting was by Dr. W. 8S. 
Stiles, entitled ** Headlight Glare and Illumination 
in Fog.” 
subsequent issue of ENGINEERING, the problem of 
eliminating dazzle by motor-car headlights was 
formulated on scientific lines, and the main methods 
which have been proposed for the elimination or 
reduction of dazzle were examined and their merits 
discussed, Attention was drawn to the possibilities 
of utilising polarised light for this purpose. Various 
suggestions for improving visibility in headlight 
beams during fog were discussed, and it was pointed 
out that tests on the use of coloured light had failed 
to reveal any advantege, It was pointed out, in 
this connection, that such progress as could be made 
would probably result from the study of various 
light distributions in the beam. Dr. Stiles did not 
wtually read his paper, but explained the subject- 
matter with the aid of blackboard diagrams. 

At the conclusion of Dr. Stiles’ remarks, Professor 
Cramp invited Mr. E. H. Fryer to open the discussion. 
Dealing with the question of the dazzle of one motor- 
car driver by the headlights of an approaching car, 
Mr. Fryer said that, if the off-side portion of the 
beam were cut off danger arose from the blind spot 
on the right-hand side. In his experience, in trying 
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to drive safely without causing inconvenience to 
others, he had found it an advantage to use a head- 
light lamp giving a fan-shaped beam with a very 
diffuse edge, which illuminated the edge of the road 
}on the off side. Mr. Fryer also referred to the 
| question of dazzle by sidelights, which, he said, 
were often fixed too high. The driver of an 
approaching vehicle did not suffer from the intensity 
of this light, but from its position, and accidents had 
arisen from this cause. For driving in fog, he said, 
the only thing to do was to employ a low projecting 
| light and to be sitting well above it. In conclusion, 
he remarked that he considered it very important 
| that the off-side sidelight should be only of sufficient 
intensity to indicate the position of the car to 
| other traffic. . 
| Mr. Scott, who continued the discussion, said he 
| thought the problem of glare would have to be 
|solved by a compromise and that the suggestion of 
Dr. Stiles with regard to the use of polarised light 
was the best so far made. Many of the existing 
| difficulties would be overcome if this system were 
developed in a practical way, as there was no need 
i restrict the light in any particular sector. At 
present he thought it was best to reduce the light 
in the upper part of the beam, giving strong con- 
trasts in the lower part, which showed up pedestrians 
and cyclists. The relative position of the headlights 
and the driver’s eyes was important, but this could 
not be altered to any great extent. 

Mr. G. Wheelwright, speaking with regard to the 
| polarised-light system, pointed out that with this 
| system the whole of the light was usefully employed. 
| There was no need to have a sharp cut off or to 
|employ diffusion, as dazzle was eliminated at all 
times. Pedestrians, cyclists and other cars could 
easily be seen and the driver suffered no eye strain 
after passing another car. Mr. R. G. Batson 
pointed out that in the case of dual carriageways 
having a hedge between them, the dazzle was cut 
off by the central partition, and also suggested that 
if main roads were made sinuous instead of straight, 
the effect of dazzle would be greatly reduced. Wing- 
Commander Cave-Brown-Cave said the discussion 
had turned largely on what might be done in the 
future, and suggested that the best thing to do at 
present was to have the off-side lamp trained towards 
the left and the near-side lamp trained straight 
ahead, but capable of being switched off. This 
needed no special device and he had found the 
arrangement very satisfactory. Mr. Sack said he 
thought that keeping a light trained on the kerb 
might cause the driver to concentrate his attention 
on the kerb and thus lead to a collision and also 
suggested that some definition should be made of 
what constituted dazzle. It had been stated in the 
paper that measurements showed no advantage 
from the use of yellow lights in fog, but the big 
transport companies who used yellow fog lights 
could not all be under a delusion; he thought 
it must have advantage. As the visual 
acuity was greatest in the yellow-green portion of 
the spectrum he thought these longer wavelengths 
had better penetrating properties. If infra-red 
rays could be used the problem would be solved, 
but unfortunately they were invisible. 


| 


some 


This concluded the discussion and in inviting the 
author to reply, Professor Cramp mentioned that 
an interesting demonstration of anti-dazzle devices 
would be given that evening and he asked Dr. Stiles 
to give some particulars of this. We propose, how- 
ever, to omit Dr. Stiles’s reference to the demon- 
stration, as the latter will be dealt with later. In 
reply to Mr. Fryer, Dr. Stiles said he gathered that 
Mr. Fryer’s remarks regarding a blind spot referred 
to the case in which there was no other car in the 
vicinity. Actually the blind spot would be occupied 
by the other car. The conditions of open-road 
driving were not within the provision of his paper, 
and the problem of the best headlight for the open 
road was another matter. With regard to side- 
lights, reducing their intensity would certainly 
ameliorate the dazzle problem and their position 
was sometimes such as to aggravate it. Mr. Sack 
had said that the big transport companies would 
not use yellow fog lights unless they had some 
advantage. Dr. Stiles, however, did not share 
Mr. Sack’s gratifying faith in the big companies. 
He could only say that the yellow light did not 








seriously impair visibility in fog. It, however, 
exercised some psychological effect which nothing 
on earth would shake. He had been asked to give 
a definition of dazzle, but regretted that he was 
unable to do so. In answer to Mr. Batson he said 
that roads with a hedge in the centre would largely 
obviate dazzle. He was, however, not sure about 
sinuous roads. He thought that cars passing on a 
curve would each get a sudden flash of light and 
did not think this would be any improvement on 
the conditions on a straight road ; it would reduce 
the duration of the dazzle, which would, however, 
be worse while it lasted. Wing-Commander Cave- 
Brown-Cave had described his headlight system. 
He had tried the system and had found it better 
than others, but what was required was some method 
of assessing the merits of any system. In this 
connection he did not suggest that it would be 
possible to do away with road trials. It had been 
suggested that the use of polarised light was some- 
thing for the future, but he did not agree with this 
view. He could see no difficulty in going ahead with 
the study of the system which could be brought 
into use fairly quickly. 
(T'o be continued.) 








THE THIRD WORLD POWER CON. 
FERENCE AND SECOND CONGRESS 
ON LARGE DAMS. 


(Concluded from page 341.) 


Five sessions of the World Power Conference at 
Washington were held on Wednesday, Septem- 
ber 2. In the morning, in the Government 
Auditorium, Paper No. 8 on “ Public Regulation 
of Private Electric and Gas Utilities ’ was presided 
over by Mr. C. J. Goodnough (United States), and 
had as its general reporters Mr. L. T. Fournier 
(United States) and Mr. J. Butler Walsh (United 
States). In the Commerce Auditorium Paper No. 3 
on “Collection, Compilation and Publication of 
Statistics with Particular Reference to International 
Use ” was presided over by Secretary Daniel C. Roper 
and Assistant Secretary Ernest G. Draper, United 
States Department of Commerce, the report being 
prepared by Mr. E. Dana Durand (United States). 
In the afternoon Paper No. 9, “* Organisation, 
Financing and Operation of Publicly-Owned Electric 
and Gas Utilities ” had as its chairman Mr. John G. 
Winant, Chairman of the Social Security Board, and 
as its reporter Mr. Robert W. Bruere, formerly 
Director of the Bureau of Industrial Research. Paper 
No. 11, “Conservation of Coal Resources,” was 
held at the same time. This paper was reported 
on by Mr. John W. Frey, Associate Director for 
Refining and Marketing, Petroleum Conservation 
Division ; and Mr. B. L. Johnson (United States 
Bureau of Mines). Mr. George H. Ashley (Penn- 
sylvania Geological Survey) took the chair at this 
meeting. On the same afternoon, Mr. John W. 
Finch (United States Bureau of Mines) took the 
chair at Paper No. 12, “ Conservation of Petroleum 
and Natural Gas,” which was reported by Mr. H. C. 
Fowler (United States Bureau of Mines). The 
Associate Chairmen at these five papers were from 
Poland, Canada, Sweden, Italy and Japan, respect- 
ively. Twenty-three contributions were presented 
for Paper No. 8, 13 for Paper No. 3, 14 for Paper 
No. 9; 8 for Paper No. 11, and 6 for Paper No. 12. 

The International Congress on Large Dams held 
one meeting in the morning. With Mr. Bo Hell- 
strom (Sweden) in the chair the question of “ Special 
Cements” was considered, the general reporter for 
this paper being Mr. J. S. Savage (United States). At 
2 p.m. on that day there was an Executive Session 
of the International Committee on Special Cements. 
Considerable comment was evoked by the discussions 
at some of these papers by the introduction in the 
discussion, by American speakers, of American 
domestic politics with reference to the question of 
public versus private ownership of power supply 
companies. One speaker in particular, a repre- 
sentative of the Mayor of New York, made what 
was in effect a bitter political speech, advocating 
public ownership of power-supply companies as 
the only way in which to reduce power rates to the 
consumer. Mr. J. C. Dalton (Great Britain), who 
followed later in the discussion, deprecated the 
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introduction of politics into the power-supply 
business and referred to the freedom from this 
handicap enjoyed by the British electrical industry. 
The contributions of the American speakers to the 
discussion were in marked contrast to the contri- 
butions of foreign delegates, who spoke almost 
entirely of the friendly co-operation existing between 
publicly and privately owned power-supply com- 
panies in their respective countries. Many delegates 
attended a garden party given by the American 
National Committee at Dumbarton Oaks, the 
(Georgetown estate of the Hon. Robert Wood Bliss. 
Some 700 guests were present. They were received 
by the Secretary of State and Mrs. Hull, the Secre- 
tary of Commerce and Mrs. Roper, and Mr. and Mrs. 
Morris L. Cooke. At 7.30 p.m. a dinner was given 
to the International Executive Committee of the 
Conference and the Commission on Large Dams 
at the Congressional Country Club. 

On Thursday, September 10, at 10 a.m., at 
Paper No. 10, ‘“‘ National and Regional Planning 
and Their Relation to the Conservation of National 
Resources,” the chairman, Major-General Edward 
M. Markham (United States), warned speakers that 
they must not introduce politics or advertising into 
their remarks. A marked improvement in the tone 
of the discussion resulted. The paper was reported 
by Mr. David Cushman Coyle (United States). In 
the afternoon, two sessions of the conference were 
held. At Paper No. 15, “ Regional Integration of 
Electric and Gas Utility Facilities,” Sir Archibald 
Page, as associate chairman, assisted Mr. Fred. R. 
MecNiach, Chairman of the Federal Power Commis- 
sion, who presided. Mr. Percy Thomas (United 
States) acted as general reporter for this paper. 
Brig..General Max C. Tyler (United States) was 
general reporter at Paper No. 13, “ Planned 
Utilization of Water Resources,” held at 2 p.m., 
under the direction of Mr. Fred B. Lewis (United 
States). Ten contributions were submitted under 
the heading of Paper No. 10, 11 for Paper No. 15, 
and 14 for Paper No. 13. 

The International Congress on Large Dams held 
two sessions during the day. Mr. Glennow Gilboy 
(United States) presided over the morning meeting 
on “ Geotechnical Studies of Foundation Material,” 
and had Mr. Irving B. Crosby (United States) as 
general reporter. In the afternoon the last paper 
of the congress was discussed. The subject under 
discussion was “Calculation of the Stability of 
Earth Dams.” The chairman at this meeting was 
Brig.-General G. B. Pillsbury (United States Army) 
and the general reporter was Mr. William P. 
Creager (United States). Whilst the discussions on 
Thursday were interesting and instructive, they 
were comparatively uneventful after the incidents 
at Wednesday’s meetings. At 5 p.m. on Thursday, 
most of the British delegates attended a Garden 
Party at the British Embassy, the guests being 
received by Mr. V. A. L. Mallett, C.M.G., the Chargé 
d'Affaires. At the same time, the French Ambas- 
sador and his wife received the members of the 
French delegation at a garden party at the French 
Embassy. The Ambassador of the Argentine 
Republic gave a luncheon at the Argentine Embassy 
in honour of the delegates from his country. 

At 7.30 p.m. on Thursday evening, the chief 
social event of the conference took place. This 
was a dinner arranged by the American National 
Committee. No banqueting room in Washington 
being large enough to accommodate the number 
expected to attend, the dinner was held in the 
Hall of Transportation at the Union Station, 
Washington. Approximately sixteen hundred people 
were present, and no one could fail to admire the 
organisation that had been required for the conver- 
sion of the station waiting room into a well-arranged 
banqueting hall, although the occasion was some- 
what marred by isolated breakdowns in the catering 
arrangements. Dr. William F. Durand, Chairman of 
the Conference, presided, the chief speaker being the 
Secretary of the Interior, Mr. H. L. Ickes. Among 
other speakers were Mr. Owen D. Young and Mr. 
F. L. Carlisle (United States). The main point in 
Mr. Ickes’ speech was that cheap power meant a 
wider use of power and a wider use, in its turn, meant 
& higher standard of living. It seemed to be one 
of the major problems of statesmanship to see that 
power generated by private enterprise was made 





available at the cheapest possible rates consistent 
with a return of a reasonable profit on the capital 
invested. Speaking on behalf of the electric power 
industry, Mr. Carlisle said the object of any organised 
society was to promote the greatest security and 
happiness of its members. The criticism of the 
American electric utilities had related almost 
entirely to their financing. Some of that criticism 
was founded on fact, but unsound finance was not 
representative or general in the business. Mr. 
Carlisle pointed out that the Federal Government, 
during the depression, had loaned over 4,000,000,000 
dols. to various projects, but not one cent to power- 
producing companies, which were singled out for 
special heavy taxation. The fact that they with- 
stood this treatment demonstrated their essential 
soundness. Mr. Young said that Mr. Ickes had 
spoken for the Government and Mr. Carlisle for the 
power industry. He proposed to speak for the rest. 
He went on to say that the modern application of 
power to the needs of man had brought our greatest 
material blessing. No other modern activity had 
added so much to the asset side of the economic 
balance sheet of the world, and it had all been 
accomplished in half-a-century. Others who spoke 
included Mr. Frank B. Lillie (United States), 
Senator Leon Perrir (France), Viscount Falmouth 
(Great Britain), Dr. Masamo Kano (Japan), and 
Senor Enrique Congora (Peru). 

On the morning of Friday, September 11, three 
sessions of the conference were held. Paper No. 16, 
“ Rationalisation of Distribution of Electric Energy 
and of Gas” had as chairman Mr. L. H. Egan 
(United States), and as general reporter Mr. G. H. 
Morse (United States). Ten contributions had been 
made to this paper. Mr. A. H. Schoellkopf (United 
States) presided over paper No. 17, “‘ Rural Electri- 
fication,” for which 13 contributions had been sub- 
mitted. Mr. Foster Adams (United States) was the 
general reporter. Mr. H. T. Cory (United States) 
was the general reporter for paper No. 14, “ Utilisa- 
tion of Small Water Powers,” which was discussed 
with Mr. Abel Wolman (United States) in the chair. 
Eight contributions had been submitted on this 
topic. At the paper on ‘“ Rural Electrification,” 
foreign delegates stressed the fact that their govern- 
ments had taken a hand in the promotion of rural 
electrification and reported percentages of farms 
served, ranging from 50 per cent. in Sweden to 
98 per cent. in Holland. It was pointed out that 
less than 12 per cent. of American farms had central 
station electric service. 

On the afternoon of Friday, the 11th, President 
Roosevelt addressed the members of the conference 
and the congress in the Constitution Hall. Preceding 
the President’s speech were those of Don José Des 
Reis (Brazil), Mr. Arthur Surveyer (Canada), Mr. 
Lewis Mumford (United States). The President 
emphasised the important part which the provision 
of cheap electric power was playing in the develop- 
ment of civilisation and the advantages it offered, 
due to its flexibility. He asked members—as men 
of science—whether they were not overlooking 
something. He continued, “‘ More simply stated, are 
you and I paying enough attention to * human 
engineering’”’ ? It was possible to conceive that 
the conversion and application of energy, in the 
coming generation, would be so directed that half 
the population could provide the basic products 
necessary for the welfare of the whole of the popula- 
tion. We could conceive that this would mean that 
the people between 20 and 50 years of age would 
be able to produce the basic commodities for them- 
selves and also for all others below and above those 
ages. If that condition should arise, it would be 
the duty of scientists, who would be so greatly re- 
sponsible, to think what would be the effect on 
leisure, culture and ways of life. He suggested that 
the answer should not be left solely in the hands of 
bankers, government officials and demagogues. 

The President then proceeded to point out the 
accomplishments of the Federal Government in 
the production of cheap power, instancing the two 
dams of the Tennessee Valley Authority, the progress 
at Grand Coulee and Bonneville, on the Columbia 
River, and finally Boulder Dam. He said that the 
gates at Boulder Dam had been closed some months 
previously and that in the interval a lake had come 
into being. Turbines merely wanted energising by 








the release of the accumulated water, and this 
release he proceeded to effect by pressing a button 
by his side. This closed a circuit, and the impulse 
transmitted to Boulder Dam was used to control 
the opening of the dam sluices. Lest any con- 
fusion should arise, it should be borne in mind 
that the main Boulder Dam generators:are not 
ready for operation and that the President caused 
to be set in motion a comparatively small auxiliary 
turbine of some 3,500 kW. 

At midday, in the ballroom of the Mayflower 
Hotel, the members of the visiting delegations gave 
a luncheon in honour of the American National 
Committee. Sir Harold Hartley took the chair in 
his capacity as chairman of the International 
Executive Committee. Sir Harold paid tribute to 
the American National Committee for the successful 
efforts they had put forth to ensure the smooth 
working of the conference. He also spoke of the 
indefatigable efforts of the Ladies’ Committee and 
the part they had taken in looking after the foreign 
delegations. The gathering had done much to fulfil 
the objects of the conference, as voiced by many 
speakers, which was to form and cement friendships 
between the various nationalities represented at 
Washington. Previous to the luncheon the official 
delegates to the conference had been formally re- 
ceived by President Roosevelt at the White House. 
It had been planned originally to have a formal 
reception of all members of the conference, but 
owing to the early and lamentable demise of Secre- 
tary of War Dorn, this function had had to be 
cancelled. 

At the termination of the luncheon "buses were 
waiting to take delegates to Constitution Hall for the 
President’s address. After this had taken place, 
the *buses conveyed the delegates to the riverside, 
where a specially chartered steamer, the City of 
Washington, was standing by to carry all who wished 
to Mount Vernon. This home of George Washington, 
pleasantly situated on the top of a well-wooded 
rise, overlooks an entrancing landscape, the central 
feature of which is the broad Potomac river. The 
estate is owned and maintained by the Mount 
Vernon Ladies’ Association, which acquired the 
property in 1858. The members of the conference 
were the guests of the association and on behalf of 
that body were welcomed by the Hon. Gardner L. 
Boothe. Built by and for George Washington, 
the house was completed in 1783. In 1789, Washing- 
ton became the first President of the United States, 
and except for brief periods he was away for eight 
years. He retired from public life in 1797 and again 
returned to Mount Vernon. Here he died on Decem- 
ber 14, 1799; here he was buried. The excellent 
condition of the whole estate bears witness to the 
care bestowed upon it by the trustees. 

The final working session of the conference 
took place in the morning of Saturday, September 12. 
At this session paper No. 18, “‘ National Power 
and Resources Policies,” was discussed under the 
guidance of Mr. H. A. Wallace (United States). 
The general reporter for this session was Mr. H. 8. 
Person (United States). Nine contributions had 
been submitted for consideration at this session, 
which was enlivened by domestic differences on the 
part of American participators in the discussion, 
as once again the subject of public v. private owner- 
ship of power supply companies in the United States 
received prominence. 

The plenary meeting of the conference was held 
in the Government Auditorium at 2.30 p.m. Sir 
Harold Hartley (Great Britain) took the chair. 
In an opening speech, Dr. William F. Durand, who 
was unanimously elected to succeed for the next 
six years Dr. Dorpmueller, of Germany, as president 
of the conference, after tracing the historical develop- 
ment of power generation and distribution made 
a plea for further international co-operation in the 
future development of power for the service of 
man. He concluded with an appeal for the proper 
utilisation of scientific and engineering effort 
towards peaceful objectives. Sir Harold then 
formally moved four resolutions, thanking the 
President and Government of the United States, 
the American National Committee, the Canadian 
National Committee, the Government of the Do- 
minion of Canada, and the Government of and the 
Province of Quebec, for the hospitality extended 
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to the conference and congress. These were seconded, | 
on behalf of the Western Hemisphere, by Dr. | 
Eduardo Salaza (Ecuador), and on behalf of the 
Eastern Hemisphere by Mr. G. P. Brailo (Russia). 
In the course of his speech Mr. Brailo stated that 
the Soviet Union had advanced from eleventh place 
in world power development in 1926 to the third 
place at the present time. This year the output 
of power in the U.S.S.R. promised to reach 32-0 
billion kWh. The resolutions were unanimously 
adopted. Sir Harold Hartley, in a short speech, 
then expressed the appreciation of all member: } 
of the conference to the American Committee. He 

made particular reference to the executive officers. | 
Sir Harold also paid a tribute to the work of Mr. | 


i 





Ciustave Mercier, the President of the International! 


Commission on Large Dams. He then announced | 
that on Tuesday, September 8, the International | 
Executive Council had been very pleased to accept | 
the invitation of the German National Committee 

to hold the next Chemical Engineering Congress | 
in Berlin in 1940. The meeting place of the Fourti. | 
World Power Conference in 1942 will be selected | 
during the year by the executive committee. After 

referring in eulogistic terms to those internationally 

famous American scientists, Coolidge, Langmuir | 
and Millikan, as pioneers, Sir Harold closed his | 
remarks by saying that he was sure all members | 
would carry away from Washington the happiest 

memories of the days spent there, and of the new 

friendships formed. 

The conference was then formally declared closed 
by the new president, Dr. Durand. Most of the 
foreign delegates journeyed to New York on the 
Saturday evening or the Sunday. On Sunday, at 
the invitation of the Consolidated Edison Company 
of New York, members had the opportunity of 
witnessing an American broadcast programme. At 
six o'clock that evening the company broadcast for 
one hour from the studios of the National Broad- 
casting Company in Radio City, this arrangement | 
being made for every Sunday evening. The follow- 
ing evening, Monday, September 14, members were 
again the guests of the Consolidated Edison Com- | 
pany at a banquet held in the Astor Hotel. Several 
hundred foreign delegates were present. The | 
toast of “The President of the United States” | 
was proposed by Mr. Frank W. Smith, President | 
of the Consolidated Ediscn Company. He was 
followed by Mr. Floyd L. Carlisle, chairman of the 
company, who proposed the toast, “ Our Foreign 
Guests.” Responses were made by Mr. Charles 
Malegarie (France), Professor Conrad Matschoss 
(Germany), Direktor Borgquist (Sweden), Directeur 
Emile Vytborck (Belgium), Ing. Giuseppe Cenzato | 
(Italy), Dr. Masawo Kamo (Japan), and the Rt. | 
Hon. Viscount Falmouth (Great Britain). Later in 
the evening, Sir Harold Hartley spoke in happy 
vein, and was accorded an exceptionally good hearing. 
A short motion picture shown, briefly depicting the 
history of the development. of New York's electric 
power system, was both instructive and entertaining. 
A point in Mr. Carlisle's speech is worthy of note. 
He said that the adherence to sound scientific and 
economic principles enunciated by the foreign 
delegates was like a breath of fresh air in the 
United States. 

No account of the conference would be complete 
without mention of the excellent arrangements 
made by the Ladies Committee, under the guidance 
of Mrs. John Alan Dougherty. The Ladies Com- 
mittee not only arranged visits to places of interest 
in Washington, but provided guides and transport 
for every occasion as required by their guests. 
The main hall of the Mayflower Hotel in Washington 
was filled with a very fine exhibition typifying 
American power resources and facilities. Another 
very complete exhibition along similar lines was at 
the National Museum. Both exhibitions were the 
result of the joint effort of every phase of American 
engineering. Special exhibits were on view at many 
other places in the City, including the Bureau of 
Standards, the Carnegie Institution, the Chesapeake 
and Potomac Telephone Company, the Geological 
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EKLECTRICALLY-DRIVEN 


head of the Rural Electrification Administration, 
about 180 delegates visited the electrified farm at 
Herndon, Virginia. One of the most valuable 
features of the American visit was the study tours, 
which were arranged to precede and to follow the 
actual conference in Washington. Three of these 
tours were composite tours, each having three or 
four parties grouped according to special lines of 
interest. For most tours it had been arranged to 
hold, near the end of the tour, one day of * round- 
table discussion.” In general, the tours were 
arranged to cover some special sphere of interest, 
such as hydro-electric plants, steam plants, railway 
traction, &c. 








LETTER TO THE EDITOR. 


ELECTRICAL DIMENSIONS AND 
UNITS. 
To tHe Eprror or ENGINEERING. 

Sir,—With reference to the report, on page 343 
ante, of the discussion on the MKS system at the 
British Association meeting at Blackpool, may I be 
allowed to amplify the part of the discussion which 
has been attributed to me ? 

The two values which have to be memorised on the 

> l . 1 
MKS —oe eee . 
1K io? and Ky ox 10° the 
value of #, being the value which appears in the 
MoH. The equation which must be 


system are /, 


equation B 


satisfied by all systems of units is ———— == (velocity 


uf 
of light). I think it is simpler, from “the point of 
view of teaching, to take A 1, and it is equal to | in 
both the electrostatic, the electromagnetic, and in the 
unrationalised MKS system. In the rationalised 
system of units originally suggested by Heaviside, A is 


l . P 
equal to > and this seems to me one of the dis- 
7 


advantages of rationalisation. The representatives of 
several countries who are in favour of the MKS 
system, however, also favour rationalisation. 
Yours truly, 
E. W. MARCHANT. 

The University of Liverpool, 

Laboratories of Applied Electricity, 

Liverpool, 3. 
September 25, 1936. 








Tue Feperation or Barrisn INDUSTRIES AND CANADA. 
At the express desire of Lord Hirst, President of the 
Federation of British Industries, Mr. Moir Mackensie is 
paying a short visit to Canada. Both as President, and 
in his capacity as Chairman of the Federation’s Empire 
Committee, Lord Hirst feels that contact made and sus- 


tained during the last 15 years by various presidents and | this initial step an industry which empl 
throughout the year and contributes nearly . 
Lord Hirst is anxious to gain first-hand knowledge of the | annually to the freight revenues of the € ‘anadian Nati 


office bearers of the Federation should be maintained. 
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qabeardl 
i a 





ELECTRICALLY-DRIVEN MINING 


HOIST. 

Tue electrically-driven hoist which is shown in the 
accompanying illustration, though it only weighs 
1,110 lb. without the control gear, is capable of exerting 
a mean rope pull of 2,300 lb. at a rope speed of 200 ft. 
per minute when driven by a 15-h.p. motor. It has 
been designed by Messrs. Holman Brothers, Limited, 
Camborne, in collaboration with Messrs. The British 
Thomson-Houston Company, Limited, Rugby, for 
service abroad as well as in this country. 

The 15-h.p. motor, which is of the slip-ring type, 
with totally-enclosed brush gear, is coupled to the 
drum through a flexible coupling and oil bath gearing. 
This gearing is also totally enclosed. The brake is 
normally “on,” and is lifted by an electro-hydraulic 
thruster only when the motor is energised. It is, there- 
fore, applied directly the controller is brought to the 
‘ off” position, and as the thruster acts rapidly and 
smoothly, there is, it is claimed, no shock. The 
control gear, which is very compact, consists of a 
circuit-breaker, ammeter, controller and resistances, all 
of which are enclosed in one case suitable for mining 
service. The overspeeding during lowering which is 
a difficulty on alternating-current supplies when, as in 
this case, unskilled labour is used, is avoided by the 
design of the control gear and by the automatic applica- 
tion of the brake. The burning out which occurs with 
solenoids on overload, if the brake is wrongly 
adjusted, is impossible with a thruster, while the up- 
ward push of the latter, compared with the upward pull 
of the solenoid, enables certain link mechanisms to be 
eliminated. 








GALVANISED-SHeEt [NpustTry In Canapa.—The pro- 
duction of galvanised sheets in Canada during the second 
quarter of 1936 totalled 15,396 tons, the highest total 
reported for any quarter since records of this character 
were first issued by the Dominion Bureau of Statistics 
in 1932. The half-year’s total was 24,411 tons, as com- 
pared with 17,684 tons and 19,320 tons for the corre- 
sponding periods of 1935 and 1934, respectively. 


IRON AND STEEL PropucTION In SWEDEN.—According 
to figures issued by the Swedish Ironworks’ Association, 
the consumption of iron and steel in that country, during 
the first seven months of the present year, reached the 
high record total of 520,000 tons, against 475,000 tons 
during the corresponding period of 1935. Imports o! 
iron reached 378,000 tons, an increase of 20 per cent., 
while exports rose by 12 per cent. to 162,300 tons. There 
was a slight decline in pig-iron production, owing to 
difficulties in obtaining charcoal on account of unfavour- 
able snow conditions during the winter months. 


Soprum-SuLpHaTe INpusTRY IN SASKATCHEWAN.—-In 
1921 engineers from the Canadian Department of Mine* 
examined in detail a few deposits of sodium sulphat« 
Saskatchewan. Their work revealed the presence 


upwards of 120,000,000 tons of hydrous salts, and from 
»vs 200 men 


750,000 dols. 
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Survey, the Library of Congress, the National | views which Canadian industrialists take of the com- Railways has been developed. 
Academy of Sciences, the Smithsonian Institution, | petition in Empire markets from the products of foreign | ducing 600 tons of dried salt a day are in — ~~ 
the Potomac Electric Power Company, the U.S. | countries which are sold at particularly low prices. He | and the output for 1935 was 44.800 a = : 
> " : . “2 ; feele that joint consideration of this most difficult ques- | 343,700 dols. The International Nickel Company, 
Patent Office, and the Washington Gas Light tion will not fail to be of real mutual benefit and may | Copper Cliff, Ontario, and the pulp and paper industries 


Company. At the invitation of Mr. Morris L. Cooke, | result in some useful action. | are the principal Canadian users of the salt 
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TECHNICAL DEVELOPMENTS _ IN 
GERMAN IRON AND STEEL PRO- 
DUCTION, 1921 TO 1936.* 


By Dr.-Inc. F. Sprrvcorum. 


Tue problem which confronts the German steel 
manufacturer does not lie in the increase of production 
or in mechanisation ; rather is it ultimately bound up 
with the raw material situation, thus inevitably 
leading to two main requirements, which may be 
grouped under the headings of “ careful economy ” 
and “improvement of the quality of products.” A 
careful economy pre-supposes an intensive and exten- 
sive production supervision, and further requires 
production research in order to lower the cost and to 
improve operations ; it leads—and it is impossible to 
fix any definite limits to its implications—directly 
to the question of the disposal of by-products, and 
finally also to the development of new processes. 

Coking Plants.—When. viewed from a purely external 
standpoint, the coking plants in a number of works 
have apparently not kept pace with the enlargement 
of many other works units. The simple explanation 
is that, in order to decrease the cost of the coking plant, 
a certain centralisation has been attempted by the 
construction of large coking plants, which for reasons 
of expediency were chiefly concentrated at the mines. 
In the operation of coking plants the life has been 
prolonged by the use of silica bricks. In order to 
eliminate waste and also to speed up operations, self- 
sealing oven doors have been introduced. In man 
cases roof evacuation of the gases has also been applied, 
with the result that the yield of by-products has been 
considerably improved, as well as their capacity for 
further chemical working-up. The narrow oven with 
a chamber width of 350 mm. to 400 mm. and a height 
of 3,500 mm. to 4,500 mm., permits of a coking time 
nearly 50 per cent. shorter than the broad oven with 
a chamber width of about 500 mm. and a height of about 
2,500mm. Accordingly, the throughput in the case of a 
narrow oven amounts to about 25 tons in 24 hours, as 
oe with the former quantity of 12 tons in 24 

ours. 

Blast-Furnaces.—In the operation of blast-furnaces, 
viewed in the widest sense of the word, a number of 
changes have taken place, in that the dressing and 
preparation of the ores have been considerably elabo- 
rated, as compared with the position obtaining about 
fifteen years ago. In order to be able to increase the 
output of a blast-furnace, e.g.,in order to obtain daily 
outputs of 1,000 tons, as compared with an earlier 
figure of 600 tons, in the case of furnaces of which 
the capacity has increased but little, it was necessary 
to supply the furnaces with corresponding volumes of 
blast. Investigations into the suitability of blowing 
engines under aanes operating conditions and their 
economic efficiency have in recent times led successfully 
to the use of turbo-blowers as the main blowing engine 
in new installations and reconstructions. For instance, 
in a Lower Rhine blast-furnace plant, a steam-turbine 
blowing engine with a capacity of 2,300 cu. m. per 
minute at a pressure of 60 cm. of mercury supplies 


two blast-furnaces having a daily production of 1,400 | P 


tons at a 45 per cent. yield. 

Steelworks.—Apart from the larger dimensions of the 
electric smelting plants, the steelworks appear to 
have undergone but little change. Open-hearth 
and basic-Bessemer works predominate; in general, 
they present the old picture, and yet it is just here that 
much planned work has been done to improve the 
operations and to lower their cost. Owing to the need 
of economising fuel, the investigations into the open- 

rth process were primarily concerned with the 
furnaces and their improvement. A great deal of 
work done in collaboration by German steelworks 
had special reference to investigations bearing on the 
size and the influence of losses, such as those due to 
radiation, leakages, or infiltered air, and also to the 
task of raising the output of the furnaces by improved 

t transmission, which would thus increase their 
efficiency. While the decrease of losses could be 
attained in a comparatively simple manner by insula- 
tion, proper closing, or armouring, the second problem, 
viz., the improvement of the heat transmission and 
thus of the furnace output, presented considerable 
difficulties, if only owing to the fact that the laws of 
eat transmission at high temperatures were not known ; 
research work had thus to be initiated in this field. 
In this connection importance was attached to investi- 
§ations on the great influence of the preheating of the 
gas and air, the attainable combustion temperatures 
and, finally, of the luminosity of the flame on the 
working of the open-hearth furnace. ‘The knowledge 
thus won led further to investigations on the heat 
Iterchange in the regenerators, and resulted in data 
and a basis of calculation for their construction with 
the most suitable dimensions; further, it gave an 





* Paper read before the Iron and Steel Institute at 
Ditsseidorf, on Monday, September 21, 1936. Abridged. 


impetus to tests in regard to the conditions under which 
a luminous flame is produced, &c. 

Besides the usual producer gas, with or without the 
addition of coke-oven and blast-furnace gas, a mixture 
of coke-oven gas and blast-furnace gas, clean unheated 
coke-oven gas and, finally, also lignite-briquette gas 
are used nowadays on a large scale for heating the 
furnaces. These changes already find their expression 
in the complete disa nce of gas producers in 
many works. Special mention need hardly be made 
of the fact that these different methods of heating 
in each case required a special reconstruction of the 
furnaces, for which highly refractory special bricks were 
also successfully used in many instances, 

When viewed as a whole, however, these investiga- 
tions form only a small part of the varied work done 
to improve the open-hearth process and to lessen its 
cost. The further improvement of the metallurgical 
process remains the chief task. It is impossible to 
enter here even approximately into the many questions 
which confront the steel manufacturer, from the smelt- 
ing process to the perfect ingot. I would but remind 
you of the perfecting of the different pig-and-ore 
processes, wtih nok without refining mixers, which in 
each case are made to conform with local conditions, 
further, of the progress in the scrap-and-pig process 
with solid and molten charges, and finally of the newly- 
introduced scrap-carburisation process, which is 
founded solely on a scrap basis, and which avoids 
entirely the use of pig iron. Besides these processes, 
increasing importance is being attached to the duplex 
processes, i.¢., the combination of the basic Bessemer 
with the open-hearth furnace, and of the basic Bessemer 
with the electric furnaces. 

The object of extensive investigations has been 
the desire to influence the progress of the reactions, 
e.g., to obtain the best utilisation of the manganese 
in the open-hearth furnace, either by means of the 
temperature, by definite charge additions or by the 
slag composition; these efforts are nowadays aided 
by the application of physical chemistry to the processes 
which take place, although we are in this respect 
at present only on the threshold of an immense new 
field. For supervising the melting practice, a number 
of works have introduced, in addition to the usual steel 
sampling, which gives information regarding the change 
in chemical composition of the bath and the important 
rate of decarburisation, the slag test, which permits 
conclusions to be drawn with regard to the condition 
of the steel bath. 

The Basic Bessemer Process—The evolution of 
the basic Bessemer process has probably not been of 
such a varied nature as that of the open-hearth process, 
although considerable developments have taken place 
here also. However, there are hardly any changes to 
note in the construction of basic Bessemer plants. 
Only the capacity of newly-constructed converters has 
been increased, and we nowadays meet with capacities 
of from 30 tons to 50 tons, The advantage of these 
large converters is, apart from a considerable increase 
in output, also the better blowing of the pig-iron, 
as a result of which the output is also increased. 

Extensive investigations into the metallurgical 
rocesses under various working conditions, with the 
knowledge thus won, for instance, with regard to the 
relation between the melting loss and the manganese 
content of the pig-iron and between the melting loss 
and the blowing period, have further contributed 
considerably to the establishment of regular and success- 
ful operations. It seems, however, more important 
that this knowledge has taught us to employ the basic 
Bessemer process for the production of steels for which 
open-hearth furnaces were formerly used. I need but 
mention the manufacture of steel for pressed nuts, 
tube strip steel, and free-cutting steel, the quality of 
which is far better in basic Bessemer than in open- 
hearth steel. The basic Bessemer slag also yields a 
valuable by-product for agricultural purposes; in 
connection with the work done to improve it, researches 
have, among others, been made on its mineralogical 
constitution, and its variation by different admixture 
thus obtaining useful practical results. 

Electric Steel.—In the field of electric-steel production 
we can finally recognise the many-sidedness of the 
industry. While the low-frequency induction furnace 
has been almost completely ousted, the electric-arc 
furnace to-day still stands in the front rank. Its 
operation was considerably cheapened by the co-opera- 
tive work of the German electric steelworks, ¢.g., 
with regard to its efficiency, the power consumption 
during melting, and the most suitable dimensions of the 
transformers. Further economies were produced by 
automatic electrode control, by a special or simplified 
method of charging, and also fromthe metallurgical 
standpoint, as by decreasing the melting loss in the 
case of alloying metals, &c. In spite of these con- 
siderable advances, a change can be noted in the case 
of electric-steel melting, in that, owing to the develop- 
ment and considerably extended application of the core- 








less induction furnace, one can no nes ae of the 
supremacy of the electric-arc’ urnace. capacity 





of these latest furnaces, which originally lay between 
200 kg. and 300 kg., has meanwhile been raised to 5 tons, 
while the field of application of this furnace, which 
primarily served only bor melting or remelting, has been 
similarly extended considerably. 

Rolling Mills.—When considering rolling mills, we 
find that improvements and cost reductions have 
been obtained, not so much by revolutionary innova- 
tions, but rather by continual attention to detail and 
by the application and extention of results previously 
derived from machine construction and economic 
considerations, Further developments have taken 
place in the tube production field. The process for the 
continuous manufacture of butt-welded tubes has been 
developed to a very high degree of output. In seamless- 
tube production considerable improvements have been 
made in hollow rolling and also in the use of the Pilger 
mill and the reduction process. Tubes are produced 
in the Pilger mill up to mm, in diameter and with 
a wall thickness of about 8 mm. to 10 mm. ; seamless 
rolled tubes about 60 mm. in diameter and 14 mm. 
in wall thickness have already been produced in alloy 
steels, and in the latest plants, reductions from 
66 mm. to 21 mm., or from 60 mm, to 17 mm., are 
effected. Further, a recent innovation consists in 
the expanding of large thin-walled tubes up to 1,500 
mm. in diameter, either in the expanding mill or on a 
press. For thin-walled tubes of smaller diameter the 
new extrusion process has proved competitive. Finally, 
there are in operation, or in course of erection, special 
mills for the production of thick-walled tubes of 600 mm. 
diameter and upwards. These seamless hollow bodies 
may, to a certain extent, be regarded as a substitute 
for welded and forged hollow bodies. 

The efforts made to meet the second main require- 
ment, namely, the improvement of the i of 
products and the development of new materials, have 
not been less exhaustive and successful than those 
mentioned above. Continuous control of the working 
material during production, and comparisons with the 
properties of the finished products, in themselves 
lead to an investigation of the influence of the produc- 
tion process on the quality, that is of applicability 
for a given purpose. An example of the results obtained 
is the fact that basic Bessemer steel with the same 
carbon content was found to possess a higher tensile 
strength and yield point, and also a more powerful 
cold-work-hardening capacity than acid open-hearth 
steel of similar composition. From this conclusions 
can again be drawn with reference to special suitable 
uses for basic Bessemer steel. As a further example, 
there should be mentioned the influence of the degree of 
killing on the sticking and the deep-drawing capacity 
of thin sheets and on the machinability of free-cutting 
steels. Continuous material control imposes on the 
steel producer the necessity of investigating the causes 
of defects and their elimination. eat fissures in 
castings, sand inclusions in forgings, internal fissures 
in rails, and flakes in forgings no longer occur nowadays 
in the same degree as they did about ten years ago. 
Even if the final cause of the defects is not always 
found, the simple collecting of works figures and their 
statistical application help sufficiently to elucidate the 
most favourable of the applied production conditions, 
in regard to both freedom from defects and properties 
in use. 

German research has given a strong impetus to the 
improvement of the mechanical properties of cast-iron 
from a metallurgical viewpoint, the development of 
structural alloy steels with a high tensile strength and 
yield point and yet easily welded, and the creation of 
hard-metal alloys. Let me further remind you of the 
use of the precipitation-hardening process for structural 
steels and permanent magnetic alloys, of the develop- 
ment of hydrogen- and heat-resisting steels, of the 
fight against inter-granular attack in corrosion-resisting 
steels, of the production of special steels which retain 
their strength at high temperatures, of wear-resisting 
and yet tough rails, for weather-resisting structural 
steels, and of other new steels, which have properties 
not formerly obtainable, and which are being continu- 
ally produced. For these improvements we must 
thank planned research, which we have endeavoured 
to advance even during the period of the worst economic 
depression. 





Tae Junror InstrrvtTion or Enocrneers.—Sir William 
J. Larke, K.B.E., has accepted the invitation of the 
council of the Junior Institution of Engi to b 

resident of the Institution in succession to Sir Frank E. 

ith, K.C.B. Sir William Larke takes office on 

December 11, when he will deliver his address at a 
meeting to be held at the Royal Society of Arts. 


German CHeEmiIcaL-Enoinerrtnc Exursrrion.—The 
next Exhibition of Chemical-Engineeri eo 
(Achema VILI) will take place from July 2 to 11, 1937, 
on the occasion of the annual meeting and jubilee cele- 
brations of the Verein deutscher Chemiker at Frankfort- 
on-the-Main. Particulars of the Exhibition may be ob- 
tained from the Deuteche Gesellschaft fir Chemisches Ap- 
paratewesen E.V., 1034, Potedamer Strasse, Berlin, W.35. 
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ELECTRICAL DIMENSIONS 
AND UNITS.* 
By F. W. Lancuxstsr, LL.D., F.R.S. 
(Concluded from page 350.) 
Aprenprx I, 

In the author’s *‘ Theory of Dimensions,” page 144, 
the statement is made that the practical units may be 
made the basis of an absolute system in relation to 
the E.S.U., but to achieve this entirely different units 
of length and mass must be adopted; these are 
given— 

The new unit of length = 10" x 9 em. 
” »” = 10° x 1/81 gram. 

The conversion factors are the reciprocals of these, 
as in schedule, Table VIIa. The conversion from the 

ractical units to the new units is demonstrated in 
able VIIn, proving identity. 
Tastzx VIla.—Conwersion Factors: H.S.U. 
um multiply by 1 x9 Lt multiply by 10° x 1/27 
L 10" 1/9 Lt M. 10 x 1/3 
bee w xs LE” . 10" x9 


Taste VIils.—Convwersion Table B.S.U. 


mass 











One coulomb = 10° x 3 ¢.g.8. B.8.U. 
10° x 3 x 107 x 9 x 10% x 1/97 
One ohm = 10 x 1/9 ¢.g.8. B.8.U. 
10" x 1/0 x 10° x 9 
One ampere = 10° x 3 ¢.g.s, B.S.U. 
10° x 3 x 107 x 9 x 107% x 1/27 
One volt « 10° x 1/3 c.g.s, B.S.U. 
10% x 1/8 x 10 x 9 x 10° x 1/3 
One farad « 10" x 9 ¢.g.s. E.S.U. 
104 x 9x 10" x 1/9 
One henry = 10 x 1/9 ¢.g.s. E.S.U. 
10" = 1/0 x 10" x 9 1 
One weber = 10° = 1/3 c.g.s. EB.8.U. 
10% x 1/3 x 107 x 9 x 10° x 1/3 


L 1 
wi 
mi’ it 

L 

) Pi 


m1 


= 1 





A comparison between Table VII and Table II is 
in iteelf sufficient to cast doubt on the claims made 
for the M.K.S. system as applying symmetrically to, 
and unifying the E.M.U. and E.S.U. of the dual 
system, but the matter may be carried a step farther. 
A table of congruent systems may be drawn up, 
linking the E.S.U. to the practical units, parallel to 
that (Table III) given for the E.M.U. 

If the new unit of length, L. be 10'c.m., 

and * mass, M be 10" grams, 

and N the numeric be 10" x 9; 


then, for a system to be congruent it may be shown 
that 





m 7 2l andn = 11 — Il. 
VILI.—Congruent Systems. H.S. 
Practical Units. 


TABLE Units and 


at Example :—The coulomb «10° x 3 ¢.g.s 
| E.S.U. Dimensions, M* L'! N 


10° x 
1 10" x § 


3 
3 

110° x3 
x 3 

x 3 





< 107F x 19°184 x 1/3 
< 10% x 10 x 10' x 1/3—1 
x 10° x 10x 107 x 1/881 
«10% x 10° x 104 x 1/361 
< 10° « 19% x 10° x 1/3—1 


1 


10° 


“@wve w& th 


And 80 on. 
' 
| 


g e~ere @ & 
eoecvcea- & 
i 


3x1lo4%x10% x10% x 1/3—1 
3x 10% x 107% x 10°5 x 1/81 
3x10°%» 10° x 10° 1/31 


| 10° x 
| 10" x 
| 10” x 


<= 


5 lv 
} il 


ct 


* The M.K.S,. system. Note the value of N (the so-called k 
the capacitance of free space) = 108, not 107 as in the case of 
E.M.U. 


From Table VIII it will be understood that the 
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It is both the difference in the value of N and the 
| appearance of the number 3, or some power of 3, in 
| the conversion factors, that shows conclusively that 
| the M.K.S. system when applied to E.S.U. is quite 
janother thing to the same system applied to the 
| E.M.U., and the M.K.S. system of the original memoir 
and in the various reports ; Appendix II is emphatically 
concerned with E.M.U. alone. 

For the sake of completeness, the M.K.S. system, 
or perhaps we should say the units of mass and length 
which characterise that system, will be made use of in 


TaBLe [Xa.— Schedule of Conversion Factors. 
For M multiply by 10° M! multiply by 10° 
ee i 10* Lu! 2 10° 

aan 10° t+ as 10 
Lt 19° . 
For N multiply by 10° x 1/9 
o a » Ww x9 
» N 10 ** x 1/3 
» N? 10 x 3 


Taste I[Xs.—Conversion Table. 





M.K.S. 
(E.8.U.) 








One coulomb = 10° x 3 c.g.s. E.8.U. 
10° x 3 x 107 x 10% x 10% x 1/8 
One ohm = 10 x 1/9 ¢.g.8. E.8.U. 
10% x 1/9 x 10? x 10° x 9 
One volt — 10% x 1/3 ¢.g.s. E.8.U. 
10? x 1/3 x 107# x 107? x 10% x 3 
One farad = 10% x 9 ¢.¢.8. E.3.U. 
104 x 9 x 10% x 10° x 1/9 
And so on. 








1 


establishing the E.S.U. relations to the practical units. 
In Tables [Xa and [Xs the schedule of conversion 
factors and the appropriate conversion tables (examples) 
are given. 

It will now be fully appreciated that the claim put 
forward by Professor Giorgi cannot be sustained. 





Arpenprix II. 

The principal reports* extant relating to the M.K.S. 
system are :— 

(a) Brochure entitled Memorandum on the M.K.S. 
System of Practical Units, by G. Giorgi, published by 
the International Electrotechnical Commission. 

(6) The Minutes of a Meeting held in Scheveningen, 
June, 1935. 

(c) A Memorandum issued by the Bureau Inter- 
national Des Poids et Mesures, Pavillon de Breteuil. 

(d) A Report from the S.U.N. (Symbols, Units and 
Nomenclature) Commission of the International Union 
of Pure and Applied Physics over the signature of 
R. T. Glazebrook, November 30, 1935. 


Aprenvrx III. 
On the Quadrant System. 

It may be recognised that the quadrant system is 
tacitly adopted whenever use is made of the practical 
E.M. units, the ohm, the volt, &c. It is when the 
quadrant system and the o.g.s. system are mixed that 
confusion comes about, and the arbitrary, or seemingly 
arbitrary, powers of ten have to be reckoned with. 

When we make use of the quadrant system, we ought 
to measure length and velocity in terms of the quadrant 
and express force in centidynes. Also we should 
substitute the quadrant units, for the gilbert, the oersted 
and the gauss ; for these units we have already adopted 
the symbols Fg, Hg and Bg ; it is convenient to speak 
of these as the Q-gilbert, the Q-oersted, and the 
Q-gauss. From Table II it will be seen that 


One Q. gilbert = 10~ gilbert, or algebraically Fg = 10F; 
One Q. oersted = 10~* cersted, or algebraically Hg = 10° H, 





| One Q. gauss = 10” gauss, or algebraically Bg = 10"°B. 
| We may add to this 


| One quadrant length = 10° cm., algebraically Lg = 10 “L, 


| ~ 7 9 ; a 
units of mass and length, which are so related as to |O%® Wadrant velocity=10 cm. per sec., algebraically 


give congruity between the E.M.U. and the practical 
units, are also in correct relation when we are dealing 
with E.S.U., but the particular case which gives an 
absolute system (the quadrant system) with E.M.U., 
t.¢., when the units are 10-" gram and 10° cm., respec- 
tively, does not appear as an absolute system in 
Table VIIT; it needs the assistance of a numeric 
N = 10° to render it congruent. The absolute system 
is that in which n = 0, that is to say, 10% = 1; those 
who ages this numeric in the E.M.U. system as 
permeability and denote it by the symbol 4, would 
probably, in the E.S.U., consider it as capacitance, and 
denote it by the symbol K or k. The author can find 
no more justification for the one than for the other. 





° — read before Section G of the British Associa- 
tion at Blackpool on Monday, September 14, 1936. 


V, = 10°V, 
Application of the Quadrant System. 
Example.—The transverse force on a conductor 


carrying a current of I amperes in a magnetic field in 
terms of quadrant units will be given by the expression 


ce. dynes 


Ig x I 
10° Le x 1/100 = Be Le 1/10 


Centidynes = Bg x Lg x I or Bg = 
conversion to c.g.s. 
Dynes = 10° Be x 
us, 
dynes x 10 
Le x I 


* The above publications may be consulted at the 
Headquarters e of the I.E.C. and 8.U.N., 28, Victeria 


Be = 








Street, Westminster, London, 8.W.1. 








which is the well-known expression, familiar to those 
who have had occasion to measure B, for example, in 
the gap of a moving-coil speaker, in the form 
Forces (grams) X 981 x 10 

Length (cm.) x Amps. 
Numerical example— 


Force (measured) = 12 grams = 11,770 dynes = 
1,177,000 c. dynes 


Length = 100 cm, = 10” quadrant 
Current = 0-170 amp. 


By the quadrant system— 
By = 1:77.00, 
10° x 0-170 
whence 


Be = Bg x 107° = 6,920 (lines per sq. om.” ) 


By usual formula (mixed units)— 


11,770 x 10 
Be (gauss) = Joo x 0-170 ™ 6,920 (as above) 





B (gauss) = 


6,920,000 x 10° 


The difference between the two modes of deriving B, 
is so little that one might say there is nothing to 
choose. Yet in the one case it is possible to follow 
each step and keep in touch with fundamentals in an 
expression whose form is independent of the system of 
units (provided that it is absolute), whereas in the 
other case we are faced with a ready-made formula 
containing three kinds of unit and an “ accommodation 
piece.”* We can reach the same goal, starting with 
the equation in c.g.s. abs. unite— 

Dynes = Be xX Le X Ic where I¢ is current in o.g.s. 
E.M.U. (algebraically = 1/10, é.c., amps. /10) and then 
it stated there is little to choose between the one 
system of units and the other. 

Again, the “ fundamental equation” of the dynamo 
is based on the expression, in absolute units, 

E.M.F. = LVB 
where L is the length and V the velocity of a conductor 
cutting a field whose intensity is B. In c.g.s. units, 
(importing the fact that one volt = 10° c.g.s. (E.M.) 
units), this may be written, in the usual form— 
Le Ve Be 
108 


Volts = 


or in quadrant units— 
Volts = LyVgBy = Le x 10° x Ve x 10° x Be x 10” 
_ Le Ve Be 
108 
In this example the use of the quadrant system 
seems a trifle clumsy; there are three entities whose 
units have to be multiplied by powers of ten instead 
of only one. 


in terms of c.g.s. as before. 


Apprenprx IV. 
Conclusion, concerning p. 

The author has found it very difficult to follow the 
logic of the Report of November 30, 1935, of the 
S.U.N. Commission of the International Union of Pure 
and Applied Physics. The concluding paragraph, 
immediately over the signature of Sir Richard 
Glazebrook, reads :— 

“That the ‘fourth unit’ on the M.K.S. system 
be 10-7 henry per metre, the value assigned on that 
system to the permeability of space.” oe 

It has been decided by the S.U.N. Commission that 
the symbol ;. shall be used to denote space permea- 
bility and that the numerical value of this in the 
c.g.8. system is 1. 

“On the question of dimensionality, it is stated 
that authorities are not in agreement. It thus appears 
that some confusion exists concerning the dimen- 
sionality of 1. The author's acquaintance with this 
subject dates back to the time of Rickert himself, 
and perhaps that is some excuse for his assuming 
rather dogmatic attitude, but this question if rightly 
considered is a matter of perfect simplicity. We 
may be presumed to have before us a table of the 
dual system, as laid down by Riicker. It matters not 
which set of dimensions we take as datum; we may 
read either as E.M. or as E.S., as we wish. Thus, 
taking the second column from the original paper, 
we see quantity of electricity of the dimensions L'M'p 
If we read this as an expression of E.M. dimensions, 
# must be regarded as a mere phantom; it has no 
existence. If we read the same expression 468 relating 
to E.S. dimensions, then u is of the dimensions T/L, 
thus, LiM? x L/T = LYM'T, which will be found 
in the left-hand column. Conversely, if we are reading 
the left-hand column, L#M'T-'Kt as an expression of 
E.S. dimensions, K has no reality ; it is # mere = 
but if we read the same expression as relating to _ 
E.M. system, then we take K as real and having the 





i item, 

* Namely, the length, in terms of the c.g.s. sys 
the current in terms of the ampere (a quedvast a = 
finally force, as a gravitational unit in terms of the ne 
namely 981 dynes. The numeric 10, messioney 4 
pensate for the use of the ampere, 16 that refe 
an “ accommodation piece.” { 

+ At the Royal College of Science, South Kensington. 
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dimensions T*/L? and K! = T/L, and the dimensions 
in the E.M. system are L'M!T-! x T/L = LM}, as 
in the right-hand column. The same applies to the 
other entities scheduled. As far as the author is 
concerned this settles the matter, « is dimensionless 
and, indeed, non-existent in the E.M. system, and 

is dimensionless and non-existent in the E.S. 
system. The accepted view, that the dimensions of 
Ky = T?/L?, must not be interpreted as denoting that 
the dimensional expression T?/L? is shared between 
K and u, as, for example, in the Fitzgerald system, 
where the dimensions of K and u are taken as identical 
and given by the expression T/L, but rather that 
either K or u» is of the dimensions T?/L*, the other 
being virtually non-existent ; at least, dimensionless, 
but, as in the congruent systems when discussing units, 
replaceable by a numeric. This rather discounts the 
statement often met with that the partition of the 
dimensional expression T?/L* between K and u “ cannot 
be determined by any conceivable experiment.’ K and 
# are rather like ‘“‘ Box and Cox” in the old and 
well-known farce, who shared the same lodgings, but 
were never both present at the same time. 








PRESERVATION OF SEA BEACHES.* 
By H. J. Dean, and E. Larnam, M.M.Inst.C.E. 
(Concluded from page 331.) 


Overstrand, Norfolk.—The coast in front of Over- 
strand is immediately to the south of Cromer, which in 
itself is on a salient of the Norfolk coast. The 
disastrous effect of erosion on this sandy shore is due to 
the inefficient coastal defence works on which a good 
deal of money has been wasted in the form of walls 








* Paper read before Section G of the British Associa- 
tion at Blackpool, on Friday, September 11, 1936. 








DESTRUCTION OF FRoNT aT SIDMOUTH. 


with nearly vertical faces and badly designed groynes. 
These works, it is understood, are the result of private 
effort without having had the benefit of the advice of a 
competent expert. The great difficulty, in any case, is 
the paucity of beach material flowing in a southerly 
direction since the transporting currents are split at 
Cromer, travelling westwards on the north side and 
southwards on the south side. There is one important 
feature, however, as can be seen on inspection of the 
Admiralty Charts; these show that there are con- 
siderable sand banks at no great distance from the shore, 
and if it were possible to trap some of this sand under 
suitable weather conditions, the degradation of this 
portion of the coast might be considerably lessened. 

Behind the vertical-faced wall, friable water-laden 
cliffs run up to a considerable height and in wet weather 
there is always a danger of slipping in this material, 
which indicates that a suitable svstem of land drainage 
is among the many considerations in preparation of a 
satisfactory sea defence plan. The wall itself has been 
undermined by the action of the waves against the 
vertical face. There is evidence of a similar type of 
wall having been constructed before, and that it too had 
suffered in the same way. Fig. 10 shows a former 
wall overturned at the foot of the present structure. 
The timber groynes which had been constructed are 
too high and are taken out too far into the sea, and, 
furthermore, are not properly oriented in relation to 
the direction of the currents, The result has been that 
serious denudation of this sandy beach has occurred, 
as shown in Fig. 11, and the wall has collapsed in one 
part ; and it would appear inevitable that, unless drastic 
steps are taken, the rest of the wall will follow. The 
system of coastal defence works, Fig. 11, ends ina 
long timber groyne, on the leeward side of which an 
extensive embayment has been eaten out by the sea 
which threatens the fine hotel and places the coastal 
road in jeopardy. 








Errsect oF GROYNING AT OVERSTRAND. 


Littlestone-on-Sea.—The coastal protection works 
which were completed herc not very long ago have proved 
to be unsuitable in design. Although the type of sea 
wall and spending apron contained the elements of 
success, the methods adopted for retaining the foreshore 
proved inadequate and extensive denudation took place, 
resulting in the undermining of the sheet piling of the 
outer toe and the ultimate destruction of a portion of 
the structure. The sea defences in question are for the 
protection of the well-known Romney Marshes, and the 
disastrous results of complete failure of the sea defence 
will, therefore, be appreciated. At the present time the 
Romney and Denge Marsh Main Drains Catchment 
Board are carrying on a stern fight for the establishment 
of protection before the winter gales come on. 

Shoreham and Lancing.—The sea defence commis- 
sioners exercise control over a length of 4 miles of the 
Sussex coast running from the Western arm of the 
harbour entrance at Shoreham to the boundary of 
Worthing. There are now along this section over 
90 timber groynes and about 2 miles of sea wall. This 
wall is constructed in the form of a timber cofferdam 
filled with shingle and is referred to locally as “ the 
barrier.”” In 1925, following severe storms in the winter 
of 1924-25, a change in the engineering control oecurred 
and under technical advice the policy of the Board 
has been gradually developed, with the result that over 
a period of 11 years a thoroughly satisfactory bank 
of shingle has been created and maintained, and it is 
this change of policy that the authors would par- 
ticularly call attention to. It would seem that until 
recent years an error in oe of coast defence works 
had arisen which was very liable to be perpetuated. 
The error is in the tendency to believe that extremely 
long groynes are more effective than short. The 
formation on the above Commissioners’ coastline con- 
sists of the aforesaid shingle bank with the bottom of 
the foreshore consisting of sand exposed over the greater 
part of the length at low water. Experiments were 
made on the long groynes existing in 1925 and it was 
found that no beach material whatever passed round 
their ends. Although erosion was lowering the level 
of the foreshore generally, the policy had been to 
extend and extend these groynes seaward. In view of 
the fact that most littoral drift passes between mean 
tide and high tide levels, it appears unwise, except in 
special cases, to adopt extremely long groynes. Recent 
experience, especially at Shoreham, has shown that short 
groynes of suitable design at frequent intervals with 
lateral defences behind them produce satisfactory 
accumulation of shingle and maintain such accumula- 
tion in a much more efficient way than any system of 
long groyning. It is quite true that this feature of 
design tends to bring rig de are: further inshore, but 
it creates a steep shingle bank (where shingle is avail- 
able) which in the authors’ opinion is a far finer pro- 
tection against coast erosion than a long spending 
beach only sparsely covered with shingle. Along the 
frontage of this particular section of the coast there is 
a considerable length of wave screen which has been 
found most effective in the retention of shingle and in 
the breaking up of heavy seas. 

Rye Bay, Kent,—Conditions at Rye Bay cannot fail 
to be of considerable interest owing to t prominence 
given by the Press to the disaster of 1930 when the 
sea broke through the old defences near Winchelsea 
and inundated a vast area of the hinterland. Prior 
to that date trouble had been frequent and breaches 
had occurred in the shingle bank of Winchelsea Beach, 
but these had been patched up by local effort. 
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The breach which was made in 1930 was temporarily 
closed by depositing bavins in the gap, the depth of 
which had been scoured out as much as 14 ft. Between 
these two walls of sandbags filled with shingle the 
space was filled with shingle in bulk. This, however, 
failed and the breach reopened. By depositing under 
expert advice some 2,000 tons of quarry chalk in layers 
of about 1 ft. and consolidating the same with steam 
tractors, the encroachment of the sea was gradually 
got under control and the emergency work was thus 
satisfactorily completed. After exhaustive investiga- 
tion and careful consideration a permanent system of 
protective works was evolved, adopting timber con- 
struction in preference to reinforced concrete, on account 
of its great flexibility and freedom from the trouble 
caused by attrition of the shingle and the ultimate 
Teor of the reinforcement.* 

is system, which extends from Cliff End for a 
length el over 3} miles in an easterly direction to near 
Rye Harbour, consists of continuous groyning. The 
groynes are spaced at about 300 ft. intervals, the first 
50 ft. of each being set at an angle of 45 deg. with normal 
alignment, and the remaining 200 ft. seawards at 
right angles to the coast line. In some cases the 
45 deg. had to be straightened out and at certain points 
short groynes were put in between the main barrier 
and the wave screen. The latter consists of 9-in. 
square timbers at 18-in. centres positioned along the line 
of change of direction in the groynes, while the main 
barrier was formed at the head and full of beach and 
consisted of a double line of piles 12 ft. apart, well 
strutted and braced. These rows of piles spaced at 
5-ft. centres were planked up with 9-in. by 4-in. timber, 
and the intervening space filled with shingle brought 
from extensive natural deposits immediately west of 
Rye Harbour. 

The level of the back line of planking was fixed at 
22 ft. above O.D. (Liverpool), while the front line was 
2 ft. lower. 

Over the space formerly occupied by the breach the 
sero were increased in section to 12-in. square and in 
length to 25 ft. 

Owing to certain objections of land owners at the 
Hastings end of this length of coast, the original in- 
tention of running the barrier into an existing pro- 
tective bank of shingle had to be abandoned, and after 
an abortive test of the effect of stopping off with a 
couple of heavy groynes, a satisfactory solution was 
obtained by turning the defence works inland in an 
easy curve and then returning again to a line parallel 
to the coast. 

Sidmouth.—The troubles due to erosion of the 
beach at this picturesque Devonshire town appear to 
have commenced after the destruction of Chit Rock 
in the great storm of 1824. This rock and the reef of 
which it was part used to afford excellent protection 
_— the heavy sees raised by south-westerly gales 

owing in direct from the Atlantic. The earliest 
groynes were constructed in 1826 and a sea wall in 
1837. This wall, though stable when sufficient shingle 
was piled up on the seaward side, was incapable of 
standing up to the onslanghts of heavy seas and 
onshore gales which drew away the shingle, as the 
foundations had not been carried down to a sufficient 
depth and were resting on gravel for the most . 
At the west end some trouble appears to have 
experienced prior to 1917, as indicated by the existence 

* A more detailed description of works undertaken 
et Rye Bay was given in Enxormxerre, vol. cxli, 
pages 27 and 81, ef seg. (1936). 
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of a lower wall and some buttresses extending over a 
length of 166 ft. After the storms of 1917, a length of 
new wall was constructed with foundations on the 
friable red sandstone, and again in 1919 to 1922 a further 
length of lower wall was built on foundations carried 
down 3 ft. below the surface of the red sandstone and 
provided with a protective apron. 

The intervening length of about 1,100 ft. of old wall, 
however, remained until the gales of November and 
December, 1924, and the early part of 1925, when 
extensive damage to the wall and the roadway behind 
occurred. The conditions at this stage are shown in 
Fig. 12. The history of the early efforts to avert 
further trouble and save large areas of the town from 
destruction is epic, but space does not permit of more 
than this brief reference to the trials and disappoint- 
ments of those responsible for the design and execution 
of the works of reparation culminating in their satis- 
factory completion in March of the following year. 

The work consisted of und and strengthen- 
ing of the undermined len and rebuilding in a 
stronger manner that portion of the wall which had 
collapsed. The foundations of this work were carried 
down into the rock and a lower wall constructed, as was 
done in 1919-22. In addition, an existing concrete 
training wall and groyne at the eastern end imme- 
diately on the west side of the River Sid was heightened 
and strengthened so as to prevent the escape east- 
wards of ch material and was also extended sea- 
wards at right angles to the shore 20 ft. beyond 
L.W.O.S.T., and three low groynes constructed at about 
equal distances apart commencing at the western end 
of the Esplanade. Subsequently two further groynes 
were added between each pair of the former groynes 
and the conditions of the foreshore may now be con- 
sidered as satisfactorily stabilised. The total cost of 
these works amounted to something in the neigh- 
bourhood of 90,0001. 

Eastbourne.—The denudation of the extensive shingle 
deposit known as the Crumbles, just east of Eastbourne, 
affords an interesting example of the direct result of 
coastal defence works on the weather side causing 
starvation of the natural supply of beach material. 
According to information porns | from the Proceedings 
of the Institution of Civil Engineers (vol. xi), it appears 
that in the year 1736 the maximum width at Langney 
Point from high-water mark to the Pevensey road was 
about 14 miles. At the date of the publication 
(January 20, 1852) the wastage had reduced this width 
to about seven-eighths of a mile. At that time there 
existed a number of Martello towers, many of which 
have since been undermined and washed away. One 
of these in course of destruction is shown in Fig. 13. 
The maximum width at the present time is a little over 
four-fifths of a mile. A considerable length of the 
coast between Bognor and Langney Point is now 
protected with groynes, and despite the continued 
wastage of the projecting land at Selsey Bill, the 
material which succeeds in getting past Eastbourne is 
insufficient to make up for what is going from the 
Crumbles. 

To make matters worse, the system of groyning put 
in by the Eastbourne Corporation for the express 

urpose of protecting their sewer outfall at Langney 

‘coint has only been continued a matter of about 
330 yards eastwards of the outfall for the purpose of 
its preservation on the lee side. At this spot there 
exists one of the most impressive examples of the 
effect of an end groyne on the beach beyond and the 
urgency for the construction of an adequate system 
of coast protection to prevent (if for no other reason) 
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the ultimate destruction of the outfall works. Careful 
measurements taken recently in connection with an 
inquiry by the Ministry of Agriculture and Fisheries on 
the question of Catchment Board by-laws showed that 
the drop on the lee side of the last groyne amounted to 
18 ft. The distance measured from high-water mark on 
the weather side to high-water mark on the lee side 
amounted to 200 ft., and, despite the extension land- 
wards of the end groyne on no less than three successive 
occasions, a embayment had been eroded by the 
easterly to southerly gales. Fig. 14 shows the erosion 
on the lee side of the The total length of 
the foreshore where this erosion has occurred is about 
440 yards measured in a north-easterly direction from 
the end groyne. Beyond this there had been no recent 


erosion, 

The Catchment Board sought to impose more drastic 
restrictions than already existed with to the 
removal of shingle, &c., but the opponents for whom 
the authors were acting insisted that the solution of 
the problem lay, not in the tightening up of the by-laws, 
but in the construction of adequate defence works. 

These would necessarily be costly, as a system of 
groyning alone without the further protection of a 
barrier, at least extending over the eroded length, 
would be ineffective. 

Blue Anchor, on the coast of Somerset, in the Bristol 
Channel, affords another extraordinary example of 
heavy losses of beach material. The levels here 
between 1899 and 1921 were lowered to the extent 
of 19 ft., and the Somerset Council in 1921 and 1922, 
after constantly underpinning their sea wall which 
supports the coastal road, defended it by a system of 
wave screens and groyning which has proved effective. 

Broadly speaking, the problems of the preservation 
of sandy beaches differ slightly from that of shingle 
beaches. Both have one factor in common, and that 
is the necessity for lateral defence in addition to 
groynes. In the case of sandy coasts sand dunes often 
are met with, and their stabilisation against the action 
of winds may best be effected by the peatng of 
marram s (Psamma Arenaria), although the resis- 
tance of dunes thus planted to sea attack is negligible. 
If an artificial lateral defence has to be built to support 
the rear of a sandy beach, a stepped structure such as 
those previously referred to, or, alternatively, a gradu- 
ally sloping apron with a pitched surface, are infinitely 
to be preferred to a vertical wall. j 

The works necessary to maintain the foreshore itself 
differ from those necessary on a shingle beach primarily 
in the fact that no wave screen is required, the sand 
being retained by groynes alone, these being equipped 
sometimes with spurs. The groynes generally are 
longer than those required for a shingle beach on account 
of the flatter slope of the foreshore. : 

In conclusion, the authors would like to express their 
great appreciation of the ready assistance afforded in 
the provision of historical and up-to-date information 
on some of the cases cited. Particularly they would 
like to thank Mr. L. M. Blanchard, surveyor to the 
Sidmouth U.D.C., Mr. 8. W. Mobbs, borough surveyor, 
Lowestoft, and Mr. Joseph A. Wright, surveyor to 
Great Crosby U.D.C. 








Tue Berrish Iwpustries Farr.—The Fair Manage- 
ment Committee at Birmingham announce that further 
extensions of the British Industries Fair buildings have 
been decided n which will bring the covered space up to 
well over 300,000 sq. ft. The new addition extends to 
some 12,000 sq. ft., and the in hand will include 
a@ new main entrance on the north side. 
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CHEMICAL ENGINEERING 
CONGRESS. 


(Continued from page 294.) 
Section H.—Heat EXcHAnce. 


Tue first paper presented before Section H (Heat 
Exchange) dealt with “ The Concentration by Evapora- 
tion of Solutions Liable to be Affected by High 
Temperatures,” and was contributed by Mr. W. Vogels- 
busch, of Vienna. Syrups, glues, fruit juices, drugs, 
foodstuffs, and similar solutions, he premised, should 
be exposed to heat only for a short time, and the 
temperature should be kept down to the lowest point 
consistent with the viscosity of the final product. 
The consumption of a water might be a serious 
problem in hot countries, but this problem could be 
solved by using a vapour-compression evaporator, the 
steam evolved from the solution being raised to the 
temperature of the heating steam and passed, with 
the incondensable gases, to the condenser, which then 
worked at a higher temperature. The consumption 
of heating steam was no more than in a normal single- 
chamber evaporator without vapour compression, and 
less energy was expended in pumping air. The 
temperature of the heating steam should not exceed 
60 deg. C. to avoid harm to sensitive solutions. If the 
pressure exceeded 42 lb. gauge per square inch, it was 
advisable to compress the vapour, and in special cases 
this might be an advantage when the pressure was as 
low as 20 lb. per square inch. Compression was 
effected by expanding the heating steam in the working 
nozzle of a jet compressor, part of the vapour disengaged 
from the solution being drawn into the compressor 
and raised to the temperature of the heating steam ; 
thus only a fraction of the vapour passed to the 
condenser and the quantity of cooling water required 
was correspondingly reduced. It was important to 
eliminate air from the heater, as investigations showed 
that an air content of only a few per cent. in the 
condensing steam reduced the heat transmission by 
25 percent. The author’s opinion was that the heating 
steam should be conducted downwards along the boiling 
tubes at such a velocity that the incondensable gases 
could not mix with it, and he described an evaporator 
which he had designed with this in view. 

The second paper, by Mr. S. Erk, discussed ‘‘ War- 
meiibergangsfragen in der chemischen Industrie,” 
with particular reference to two main principles 
which, it was submitted, required more consideration 
than was usual in the investigation of heat transmission, 
and the training of chemical engineers. The first 
was, to obtain a clear conception of the physical 
process as a whole; and the second, so to plan all 
experimental investigations that the results and data 
shall be of general application. A thorough knowledge 
of hydrodynamics was essential in the study of heat 
transference. It was now recognised, more especially 
through the work of Nusselt, that the quantity of heat 
conveyed by flowing liquids was almost always greater 
than the heat conveyed purely by conduction within 
the liquid. The influence of the direction of heat 
flow upon heat transfer could be explained by the 
dependence of the field of flow upon the temperature 
field. The study could be simplified by applying 
the principle of similarity or dimensional analysis, but 
to apply these methods properly in experiments with 
models, the material values appearing in the dimension- 
less characteristics must be known. It was urgently 
necessary to improve the present defective knowledge 
of heat conductivity, especially of liquids. The 
use of the principle of similarity was illustrated by 
Kraussold’s work on heat transference through the 
walls of indirectly-heated reaction vessels. 

h upon heat transfer was only of value when 
the temperature of the wall was determined, so that 
the exchange of heat with the liquids on both sides 
could be studied separately. The effect of the heat 
conductivity of the wall material was usually insigni- 
ficant, an important consideration in the use of non- 
corrodible materials, such as synthetic resin and glass ; 
but the conductivity of the material could not be 
neglected when the heat transfer between the wall and 
the bounding liquids was very good, as in experiments 
with models upon the boiling of liquids and the con- 
densation of vapours. Knowledge of the boiling 
process had been greatly promoted by recent researches, 
but the condensation process was still imperfectly 
understood. The water-film theory of Nusselt could 
only serve to explain a boundary case, and the con- 
densation of drops had not yet been formulated as a 
law. Continued observance of the principle of gaining 
lucid conceptions of the process of heat transfer was 
equally important for research and for the chemical 
engineer in his daily work. 

Two papers were submitted, dealing with the present 
position of research in heat transmission, these bei 

Heat Transmission—Some Recent Advances,” by 
the British delegates, Professor C. H. Lander, Dr. 
Margaret Fishenden and Mr. Owen A. Saunders; 
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H. C. Hottel and W. H. McAdams, of the United | 


States. Although to some extent complementary, 
the papers were not placed together in the programme, 
but it may be convenient to consider the abstracts 
in sequence. The British paper was presented as a 
summary of the more important researches carried out 
by the authors at the Imperial College of Science 
and Technology and was divided into eight sections. 
The first dealt with radiation from non-luminous 
gases, particularly water vapour and carbon dioxide, 
a subject which, the authors pointed out, was more 
important than convection in many industrial problems. 
Values were determined for both gases by Schack 
in 1924, and for water vapour by Schmidt in 1932 up 
to 3,600 deg. F.; but the radiation from a volume of 
gas depended upon shape as well as thickness. Curves 
for the radiation from gas masses of various regular 
shapes were given in the paper, and the method outlined 
for obtaining the radiation ~_—. given shape. Refer- 
ence was also made to Hottel’s approximate method 
of computation by comparison with the radiation from 
a Pasig or mare gas volume, an equivalent dimension 
being substituted for the radius of the mass. Further 
investigation was needed on the radiation from gas 
volumes not at a uniform temperature. 

Particulars of the apparatus employed by the authors 
were given in the second section, and the limitations 
of the experiments outlined. The widest variation 
obtainable in the composition of combustion products 
was from 22 per cent. water vapour and 8 per cent. 
CO, for the richest gas mixtures, to 13-5 per cent. 
and 5 per cent., respectively, in the weakest mixtures. 
The corresponding decrease in the radiation coefficients 
was only 25 per cent., and it appeared that some 
error was probable in applying the theoretical data 
to the experimental conditions. It was difficult to 
decide how much to deduct for convection, which 
was not negligible at low velocities. It was hoped 
to make more accurate measurements with a thicker 
layer of gas, and by means of suitable screens to deter- 
mine the radiation from water vapour and carbon 
dioxide separately. 

The third section dealt with natural convection and 
summarised recent results by King, Carpenter and 
Wassell, and others, which were examined in the light 
of tests made by Saunders’ method of suspending 
electrically-heated surfaces in an enclosure containing 
air at pressures from 0-05 atmospheres to 65 atmo- 
spheres. The accuracy of this method was believed to 
be relatively high. Correlation curves were given for 
these and a number of foreign experiments. A mean 
eurve for horizontal cylinders in air, based on the 
results of about twenty observers, was found to be 
closely coincident with the similar curve for liquids, 
which had been considerably extended as the result of 
recent measurements by Ackermann of the heat trans- 
mission from comparatively large horizontal cylinders 
in water. 

Optical methods of measuring natural convection heat 
loss, developed by the authors on the basis of those of 
Schmidt, were found to be useful for indicating whether 
streamline or turbulent conditions existed around a 
heated plate or cylinder, and were described in the 

per. The authors, using a horizontal electrically- 

ted polished aluminium plate in air, and an elec- 
trically-heated vertical plate in water, found that the 
optically measured convection was within about 5 per 
cent. of the electrically measured heat input. The 
subjects treated in the remaining sections included the 
transfer of heat between a tube and a liquid in stream- 
line flow through it, of which it was remarked that 
much more required to be done before the heat transfer 
could be caloulated for any given conditions; the 
relation between skin friction and heat transfer, in 
which section a survey was made of the large amount 
of research carried out on this subject in recent years ; 
and the effect of turbulence upon heat transfer, with 
particular reference to the authors’ work, still pro- 
ceeding, to determine the effect of roughening or groov- 
ing upon an electrically-heated vertical plate in an air 
stream. Some shapes of grooves were found to be more 
effective than others in increasing the heat trans- 
mission, and it was found that the effect of roughening, 
which was equivalent to an increase in surface area, 
was sometimes much greater than the actual increase 
in area. 
The American paper by Messrs. Drew, Hottel and 
McAdams reviewed the present state of research on 
heat transmission under the three headings of con- 
duction, conduction and convection between solids and 
fluids, and radiation. Holding that the principles 
underlying heat transfer blems were always the 
same, the authors claimed ly that, once the basic 
laws were understood and certain essential coefficients 
determined, the solution of practical problems could 
be accompli by suitable combination of the 
quantitative relationships established. Steady heat 
conduction required the choice of suitable materials, 
a knowledge of the thermal conductivity, and an 
integration of Fourier’s general equation for bodies of 
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various shapes. Cases of unsteady heat flow were 
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more complex, but by making certain simplifying as- 
sumptions some could be solved mathematically, and 
convenient charts had been published giving such 
solutions. Simple solid shapes subjected to complicated 
boundary and initial conditions could be treated by a 
graphical application of the method of finite differ- 
ences. Judicious additive combinations of simple 
graphical] results could satisfy quite complicated initial 
and boundary conditions ; in particular, stepwise heat- 
treatment was often easily handled. 

In connection with heat transfer by conduction and 
convection between fluids and solids it was becoming 
increasingly usual to plot the results in terms of 
dimensionless ratios ; but dimensionless grouping was 
no guarantee of the validity or the generality of the 
alleged correlation of data. Each dimensionless factor 
should have been varied sufficiently to warrant its 
inclusion, and the designer should scrutinise the 
supporting data before accepting such a correlation. 
Specific recommendations were given for estimating 
individual coefficients in a number of cases of fluid 
flow, and also in the case of falling films, and film 
condensation of pure vapours, The importance of 
descriptive studies had been brilliantly demonstrated 
by recent work on condensing vapours, especially the 
experiments under glass of Schmidt, Schurig and 
Sellschopp, and Spoelstra, who had shown that heat 
transfer coefficients several times those predicted by 
Nusselt resulted when the condensate failed to wet 
the cooling surface and collected in drops. On the 
other hand, when the cooling surface was wettable, 
so that the continuous film contemplated by Nusselt 
could form, then coefficients at least of the order pre- 
dicted were found. Thus the source of the wider 
discrepancies among reported coefficients was made 
known. Later workers had furnished full confirma- 
tion. Nagle and others had examined the effect of 
contamination by organic compounds in promoting 
dropwise condensation of steam on metals, and a 
résumé of their findings was appended in tabular form. 
The primary reason for the apparent unpredictability 
of the type of condensation in a given case lay in the 
small amount of contaminant needed; sufficient to 
induce dropwise condensation could easily enter a 
boiler, dissolved in feed water which ordinary tests 
showed to be pure. By inducing dropwise condensation 
an increase of 60 per cent. was possible in the steam- 
side coefficient for a surface condenser, even with 
relatively dirty tubes, advantage of which might be 
taken in various ways, ¢.g., increase in capacity, or 
a decrease in the quantity of cooling water or the 
absolute pressure in the condenser. 

Under the heading of radiation, recommendations 
were given for computing radiation from water and 
CO,, and for predicting the performance of boiler 
furnaces, tube stills, and billet-reheating furnaces. 
Developments in high-pressure combustion, as exem- 
plified in the Velox boiler, might well require further 
experimental determinations of the radiating character- 
istics of flue gas, since the absolute pressure on the 
system was known to have a large effect. None of 
the studies of furnace problems had yielded a solution 
sufficiently rigorous not to require modification as 
additional data became available, but increasing 
knowledge might be expected to narrow the gap exist- 
ing between the empirical formule based on known 
furnace performance, and treatments based on detailed 
analysis of the nature of heat transmission. 

Work carried out for the British Electrical and 
Allied Industries Research Association was recorded 
in the paper on “‘ Heat Transfer Coefficients for Water 
and Steam in a Surface Condenser,” by Mr. R. M. 
Ferguson and Mr. J. C. Oakden, of Manchester, and 
formed a continuation of the results in connection 
with the water side of condenser tubes, published in 
the Proceedings of the Royal Society and the Institu- 
tion of Mechanical Engineers in 1930. In a summary 
of the previous work, by way of introduction, it was 
recalled that the overall coefficient from steam to water 
had been shown to have no real value. The several 
resistances consisted of those of the steam-side, the 
tube, and the waterside. That of the tube was the only 
one that could be stated with accuracy, but the value 
was so small] in comparison with the others that it 
could be ignored. Theory indicated that the co- 
efficient of transfer from tube to water in tur- 
bulent motion for an infinitesimal rate of heat flow was 
a function of two dimensionless quantities consisting of 
the properties of the fluid, the conditions of flow, and 
of the tube. One quantity depended on the Reynolds 
number and was given by (density of fluid) x (velocity 
of flow) x (diameter of tube), divided by the viscosity ; 
the other was Prandtl’s number 
(viscosity) < (specific heat), divided by thermal con- 
ductivity. The iprocal of the coefficient of heat 
transfer was as a thermal resistance. The 
results could be treated as though there were three 
thermal resistances, co ing of (1) a viscous film 
on the tube surface ; (2) a tur’ t core; and (3) an 
intermediate film obeying some law between the other 





two, the first two items being the more important. 
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A special condenser was designed to investigate the 
steam-side coefficients, the previous work being used 
to find the tube temperature. The essential measure- 
ments were the temperatures of the steam and of the 
outer surface of the tube, and the rate of heat flow 
through the surface. Steam admission was through 
a throttle valve in which the pressure was reduced to 
that of the condenser, and thence to a desuperheater 
to remove any superheat resulting from throttling. 
The condenser consisted of a rectangular chamber 
through which the steam flowed vertically downwards 
in which were the tubes, mounted horizontally. The 
test length of the tube was 4 ft.. Perforated grids 
ensured uniform distribution of the steam, which was 
never completely condensed in the experimental con- 
denser, but was led to an auxiliary condenser where 
the temperature of the condensate was reduced and 
whence the air and water were extracted. The cooling 
water temperature was controlled by leading it through 
a heating chamber, where it could be heated to any 
desired extent. After entering the tubes, the water 
passed through a length of about 55 diameters before 
reaching the heated portion of the tubes, to enable the 
excessive turbulence, due to the tube entrances, to 
subside. Temperature measurement was by two pairs 
of thermo-couples, calibrated by direct comparison 
with standard thermometers. Some of the experiments 
were made with mixtures of air and steam in the 
condenser. 

In tests with a single tube, the coefficient of heat 
transfer was found to be much affected by the state 
of the tube surface. The condensate might form in 
minute drops which merged together until big enough 
to slide off the tube, or large patches of water might 
form on the tube, fed by smaller drops sliding into 
them, the excess water flowing along a kind of channel 
to leave the tube. This condition appeared to be 
due to corrosion, and depended on the highest tempera- 
tures to which the tube was exposed. Several methods 
of cleaning the steam side were tried, but the results 
were very irregular, and it was found better to let the 
tubes age naturally until consistent results were 
obtained. The results showed, in the single tube 
tests, that the thermal resistance decreased with 
increasing steam flow towards the tube, and increased 
with increasing heat flow rate, but this increase was 
very smal] with steam at 120 deg. F., and there was 
little change in resiatance with changing steam tem - 
ture. For example, with a heat flow of 50,000 B.Th.U. 
per square foot per hour and a steam flow of 600 lb. 
per square foot of condenser area per hour, the coefficient 
of heat transfer for steam at 180 deg. F. was 2,150 
B.Th.U., and for steam at 120 deg. F., 2,060 B.Th.U. 
per hour per degree F. temperature difference. 

Swedish authors presented two papers to the Con- 
gress, both describing new methods of utilising waste 
heat, that by Mr. H. Elis H. Géth, which was taken 
first, being entitled “A New Method of Evaporation 
Operating at Low Temperature with Waste Heat.” 
The method, which was based on heat transfer from 
permanent gases saturated with steam, and absorption 
of heat from the liquid to be evaporated, with the aid 
of permanent gases, was designed to operate with 
mixtures of air and vapour or flue gases with a high 
steam content, and, as both the partial processes 
involved differed in several respects from ordinary 
heat transmission from pure steam and from evapora- 
tion by boiling, the author, in collaboration with Mr. 
7. Oman, made a detailed study of the theoretical 
aspects. Heat transmission from a condensing gas- 
vapour mixture was accompanied by a reduction in tem- 
perature of the heat-delivering agent, and it was found 
that the permanent gas, if not removed, collected at 
the wall to form an insulating layer of high resistance. 
Experiments indicated that satisfactory transmission 
factors could be obtained with suitably selected gas 
velocities and proper proportions of spaces. The next 
stage was to study the evaporation of liquids by 
permanent gases. e velocity of the gas was found 
to determine the degree of saturation imparted to the 
permanent gas moving over the surface of evaporating 
liquid, and complete or practically complete saturation 
to be obtainable at or above a certain critical gas 
velocity, closely approximated by calculating the 
critical velocity for a transition from streamline to 
turbulent flow on the »asis of the dimensions given, 
acoording to Reynolds’ formula. 

For design purposes the evaporation was considered 
as two partial processes: (a) indirect heating of the 
liquid to be evaporated; and (6) direct evaporation 
with simultaneous cooling by the aid of permanent 
gas. To ensure thermal efficiency it was desirable 
to cool the liquid to the lowest possible temperature 
by direct heat interc e, while the permanent gas 
must be saturated to the highest possible temperature. 
Even a moderate decrease in temperature of the heat- 
delivering medium, however, meant a fairly good 
utilisation of its heat content; by cooling a saturated 
air-vapour mixture from 80 deg. to 55 deg. C., 77 per 
cent. of its total heat content at 80 deg. C. might be 
removed. The new system had not reached its final 
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stage of development, but it was already in use in four 
sulphate pulp mills and in a factory for the evapora- 
tion of aluminium sulphate. The chief use might 
probably be for additional evaporation in existing 
evaporator plants. It was thought, also, that it might 
provide a satisfactory solution to the difficult problem 
of evaporating sulphite liquor. 

The other paper put forward urder the auspices of 
the Swedish National Committee of the World Power 
Conference was by Mr. C. Rosenblad, and dealt with 
“A New Method of Waste Heat Recovery from 
Intermittent Sources such as Gases and Vapours in 
the Chemical Industry.” The author prefaced his 
description by a summary of the various forms of 
waste heat available in the chemical industry, which 
he classified according to a “ quality figure” q, repre- 
senting the product of the mean temperature difference 
4, and the attainable heat-transmission factor k, and 
also in respect of quantity, as the waste heat in a 
manufacturing process frequently occurred inter- 
mittently, and in consequence the required heating 
surface for a given quality figure and total amount of 
heat per unit of production must be greater the 
more pronounced the discontinuity. The application 
of the method of classification was considered more 
particularly in connection with cooking processes, as 
in the periodical blowing-down of sulphite digesters, 
and it was shown that an appreciable saving of heating 
surface could be achieved by incorporating a liquid 
storage system, the waste steam, giving off its heat 
at constant temperature, being employed to heat 
liquid which subsequently released the heat at a falling 
temperature. This method, however, depended for 
its efficiency upon a highly effective liquor-to-liquor 
heat exchanger. It was difficult to design a tubular 
cooler which would effect the desired exchange in 
one pass only without excessive resistance, and the 
use of a large number of small apparatuses in series 
involved complications and increased cost. The 
problem had been solved by substituting sheet metal 
for tubes in the construction of the heating surfaces, 
two long metal strips being wound into spirals, one 
within the other, to form two canals, one for the 
heating liquid and the other for the heat-absorbing 
liquid. The sides of the two canals were sealed by 
packings, which could be removed when the side 
plates were lifted. The heating surface could thus be 
cleaned on both sides. This division of the liquids 
into thin layers, coupled with the considerable length 
of the canals, made it possible to utilise very small 
temperature differences. It was found that the heat- 
transmission factor from liquid to liquid varied between 
1,600 cal. and 3,200 cal. per square metre per degree C. 
per hour. The system was of value in sulphate pulp 
and sulphite pulp mills, and in the recovery of heat 
from flue gases. Other possible uses could be examined 
by applying the preliminary classification of heat 
available, as previously indicated. 

“Induction Heating in the Chemical Industry ” 
was the title of a paper by Mr. C. E. Daniels, of the 
American Institute of Chemical Engineers, who defined 
induction heating as a method of converting electrical 
energy into thermal energy in a body neither elec- 
trically nor thermally connected to the electrical 
circuit. This definition, he stated, was closely ap- 
proached in practice, and by means of inductive heating 
it was possible to heat directly any body, solid or 
liquid, whose electrical conductivity was equal to or 
greater than that of carbon. The principle was that 
of electro-magnetic induction, the induced current, 
by virtue of the electrical resistance of its path, being 
converted into heat. The heating was essentially 
secured by a transformer action in which the electrical 
winding was the primary and the material being heated 
was the secondary. It was a single-phase load, as 
ond on heaters of conventional design could not 

made with satisfactory results, but in practice this 
handicap was not serious, except in isolated units 
working at normal frequency. 

The temperature requirements of the chemical 
industry had, in general, been low, but the trend was 
upward and was leading toward electrical heating. 
Below about 350 deg. C. the use of resistance heating 
elements was usually economical and satisfactory ; 
in the range of 350 deg. to 600 deg. C. the use of induc- 
tion heating became attractive, or even necessary. Any 
frequency might be used, but the normal commercial 
frequencies between 25 cycles and 60 cycles per second 
were confined to the heating of magnetic materials. 
By using frequencies between about 480 cycles and 
60,000 cycles per second any material, solid or liquid, 
might be satisfactorily heated, provided that its 
electrical conductivity was not less than that of carbon. 
There were no temperature limitations except those 
of the material being heated. In high-temperature 
exothermic reactions the starting temperatures were 
readily obtainable with induction, using air, boiling 
liquids or circulating liquids for cooling. Pipe lines 
carrying high-freezing liquids were easily heated by 
induction without risk of poisoning, avoiding the cost 
of mercury vapour and the danger of fire from high 
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boiling organic compounds. A particularly fertile 
field lay in semi-works or “ pilot plant ” research where 
frequently changing requirements or unexpected heat- 
ing demands were readily met with minimum cost. 
With high-frequencies, vessels of carbon or graphite 
might be heated, as well as those of chrome-nickel 
steel or non-ferrous alloys. Refractory vessels might 
be used and the heating obtained through carbon blocks 
immersed in the material to be heated. The develop. 
ment of a cheap electrical condenser of high capacity 
would remove the greatest limitation to the extensive 
use of high-frequency heating. 

The concluding paper before the session was a con- 
tribution by Mr. M. Rouilly on “ La Condensation des 
Vapeurs mélangées aux Gaz,” in which the author 
discussed the method of separation by cooling the gas- 
vapour mixture. The method had the advantage, he 
observed, that the condensed product was obtained 
directly as a solid or liquid, without complicated 
handling or admixture with an intermediate material. 
The plant described comprised a heat exchanger and a 
condenser. The gases were first cooled in the exchanger, 
where they imparted heat to the issuing gas. They 
were then condensed with water or by means of 
mechanical refrigeration. The thermal balance-sheet 
of the operation could be drawn up with sufficient 
accuracy by simple calculations. The heat exchanger 
and condenser were constructed of gilled tubes, the 
gills being short, thin and closely set, to ensure the 
best possible heat exchange. The apparatus could be 
designed for the recovery of either liquid or solid pro- 
ducts, and for automatic working. The selection of the 
condensation temperature depended on various factors, 
which affected the cost of the process ; but, the author 
pointed out, with the use of incombustible solvents, 
high cost would be offset by reduced risk of explosion. 


(To be continued.) 








CATALOGUES. 


Roller-Bearing Axle Boxes.—The wing use of roller 
bearing axle boxes on railways both in this country and 
abroad is referred to in a brochure published by Messrs. 
The Hoffman Manufacturing Company, Limited, Chelms- 
ford, Essex. Descriptive line drawings of bearings for 
parallel and taper axle ends are given. The various 
illustrations show how requirements vary with boxes 
in use under widely varying conditions. 

Electric Lighting.—An attractive booklet by Messrs. 
The British Thomson-Houston Company, Limited, 
Crown House, Aldwych, London, W.C.2, is concerned 
with the Mazda light tube, in which the filament runs 
from end to end along the centre line of the tube giving 
a continuous line of well-diffused and low-intensity light. 
With this system a very great variety of patterns can be 
obtained for architectural, decorative, display and other 
effects. 

Quenching of Steel.—Messrs. Sternol, Limited, Royal 
London House, Finsbury-square, London, E.C.2, have 
prepared a booklet of useful and interesting matter 
concerning the quenching of steel, pointing out the 
different behaviour of mineral oils compared with animal 
and vegetable oils when applied to quenching conditions. 
As a result of a great deal of research, the firm introduced 
their Kwenchoyl No. 1, No. 2, and No. 3, the correct 
uses of which are clearly indicated. 

Electric Furnaces—A pamphlet by Messrs. Wild- 
Barfield Electric Furnaces, Limited, Elecfurn Works, 
North-road, Holloway, London, N.7, illustrates and 
describes electric furnaces of the Heavy-Hairpin and 
Tubular-Hairpin types, made for temperatures up to 
1,150 deg. C. Operating costs, theoretical and practical 
requir are di d. Typical installations 
described explain the use of such furnaces for hardening, 
tempering, annealing, nitriding, vitreous enamelling, &c. 

Pre-Treatment for Metal Surfaces.—Bearing this title, 
a booklet has been recently issued by Messrs. Nobel 
Chemical Finishes, Limited, Nobel House, Buckingham 
Gate, London, 8.W.1, which should be of interest to all 
concerned with the problem of adhesion to metal surfaces 
of paints, lacquers and other finishes. Its usefulness is 
enhanced by illustrations yp | treated and un- 
treated e panels, and details of methods rhe 
cation, speeds of action, and areas of metal cove per 
gallon. 

Electric Traction Fittings, Wires, &c.—Overhead con- 
ductor fittings for trolley-bus and railbound traction 
made in the form of an inverted ramp or inclined plane 
to permit a new or worn trolley wheel to pass without 
any bump, are described in a revised catalogue published 
by Messrs. British Insulated Cables, Limited, Prescot, 
Lancashire. The subjects of other literature issued re- 
cently by this firm include cope: sae wires, copper 
stranded annealed and strand -drawn conductors, 
steel-cored aluminium conductors, insulated cables, cad- 
mium copper for overhead power-transmission lines, &e. 

High-Tensile Steel.—In order to explain its special 
suitability for bridge building, general building — 
struction, shipbuilding, and railway rolling stock 4 
locomotives, a new brochure concerning “‘ Ducol ” high- 
tensile steel has been brought out by Messrs. “oo 
Limited, 195, West George-street, Glasgow, C.2. Mec . 
anical and physical properties, savings in weight * 
co-related benefits are fully described. Practical app!i- 
cations are shown in an illustrated yee 
special high-tensile rivet steel for use in the fabrication 
of Ducol steel has been produced. 
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AERODYNAMICS DEPARTMENT—(continued.) 


Fluid Motion, Atmospheric Turbulence and Gusts. 
__Fundamental problems connected with the de- 
tailed behaviour of fluids in motion lie at the root 


Fie. 19. 


of the more directly applicable research work carried 
out at the Laboratory, and they are consequently 
under investigation along a number of different lines. 
Among them is a study of the general nature of tur- 
bulent flow, w ith special reference to the conditions 
hear a solid boundary, the results of which have a 
Profound influence on the development of theories 
from which a most important source of aerodynamic 
resistance—skin friction—may, in the future, be 
accurately pre-determined. It will be remembered 
that during the past year or two experiments have 
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been made in which the motion of water was 
observed as it flowed along a pipe of square cross- 
section, the latter being fitted with glass windows 
through which, by intense illumination, the minute 
suspended particles always present in ordinary tap 
water could be examined microscopically. The 
square pipe was convenient for observation and 
yielded useful information, but it had the disad- 
vantage that the flow was not symmetrical about the 
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axis of the pipe, and that, in consequence, the tur- 
bulent velocities measured could not be related to 
the frictional stresses at the pipe walls. On the basis 
of the knowledge so acquired the experiment, on 
similar lines, has now been extended to an ultra- 
microscopic examination of turbulent flow in a 
brass pipe of circular section, about 1 in. in internal 
diameter and some 11 ft. in overall length. Uniform 
flow is maintained by connecting the pipe to inlet 
and exhaust tanks and the flow is observed in a 
6-in. length of glass tubing inserted in the brass pipe 
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at a distance of 110 diameters from the entry. The 
central portion of this glass pipe is surrounded by a 
parallel-sided glass cell to reduce astigmatic dis- 
tortion, and it is found that, by the aid of a suitably 
modified microscope, the radial distance of particles 
under observation can be measured to an accuracy 
of one-thousandth of an inch. With this assembly, 
the velocity distribution across the pipe, more especi- 
ally in the immediate neighbourhood of the walls, is 
now being measured for comparison with mathe- 
matical theories of boundary layer distribution. 

In the related problem of the visualisation of air- 
fiow on the ocular, as distinct from the microscopic 
scale, recent improvements of great interest have been 
made in the method of analysing airflow by photo- 
graphing spots of hot air produced by electric 
sparks. The latest developments of this work are 
such that the hot spots are photographed by the 
Schlieren method under illumination from sparks 
which are synchronised, but somewhat later in 
phase, than those employed to produce the spots 
in the air stream under examination. The primary 
current in the coil which provides the illuminating 
spark has been increased to the point where the 
discharge consists of a train of three or four sparks 
following each separation of the interrupter con- 
tacts, The interrupter is so coupled tothe camera 
that the spark discharge takes place while the 
shutter is cpen and each picture consequently shows 
several successive exposures, produced by the con- 
stituent sparks at a frequency of 1,000 or more per 
second. Each spot of hot air is thus photographed 
several times on its path downstream. Hence, not 
only the path of the lines of flow, but also the speed 
at which the air is moving, can be determined from 
the photographs. Figs. 18 and 19*, reproduce typical 
photographs of air discharging in the form of a 3-in. 
square jet from two different shapes of orifice. The 
orifice appears in silhouette on the left-hand side of 
the pictures, while just to the right of the orifice is 
the silhouette of the frame carrying seven spark gaps, 
arranged vertically, whereby the spots of air seen in 
successive positions in the photographs are heated 
and so made visible. The continuous filaments join- 
ing the individual spots arise from the electrodes 
themselves which are heated by the spark discharge. 
The gradual dispersion of the jets, the formation of 
eddies at the boundaries between the jets and the 
ambient air, and the distribution of velocity across 
the jets, are noteworthy features of these photo- 
graphs. A very striking film made at the request 
of the Air Ministry for educational purposes, was 
exhibited at the Annual Inspection on July 1, and at- 
tracted great interest. This shows the salient features 
of the airflow round various aerodynamic shapes, 
such as aerofoils, slotted wings, aircraft engine cowl- 
ings and the like. The objects photographed were 
models mounted in a small, open-jet wind tunnel, so 
arranged that they could be manipulated while 
subject to the air stream, in order to render visible 
changes of flow pattern due to opening a wing slot 
or gradually stalling an aerofoil. By the aid of a 
high-speed cinema camera, taking over 2,000 frames 
per second, and subsequent projection of the film at 
normal speed, the complex phenomena of air flow 
can be studied in detail in a most instructive 
manner. 

In a somewhat related subject, a research from 
which data of great practical value are anticipated, is 
being carried out, by means of open-air experiments, 
to analyse the velocity distribution in natural winds, 
and hence to determine the effects of atmospheric 
turbulence and gusts on the stresses to which air- 
craft are subject in flight. A meteorological pattern 
of Dines anemograph, furnished with an open time 
scale, and mounted on a isolated tower 64 ft. high, 
has furnished a number of records of wind gusts. 
A statistical analysis of these has disclosed that the 
frequency distribution curve of the horizontal com- 
ponent of eddy velocity is often unsymmetrical. In 
order to confirm this feature by direct experiment, 
the pressure and suction sides of a Dines anemo- 
meter, mounted on the tower, were connected to a 
sensitive diaphragm gauge, provided with an optical 
system and camera whereby the movement of the 
diaphragm produced a photographic negative, the 





* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 





illustrations from the Report accompanying this review. 
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density of which at any point represented the | respectively, with the influences of wing-tip slots | machine. An important point in this connection 
number of times, during the exposure, that # given | and interceptors, and of body shape and tail-unit | which has emerged from the experiments is that the 
velocity had been registered by the anemometer, | arrangement, on the spinning propensities of aero- | effect of slots in a developed spin bears no relation 
while the distance of the point from a zero position planes, a stage has been reached at which conclu- | to their beneficial influence in opposing the onset 
was a measure of the velocity itself. Several records, | sions drawn from small-scale tests can be formulated | of spinning. The interceptor, by contrast, always 
extending over different periods of exposure, were | and compared with full-scale determinations. tends to promote recovery from a spin, but the 
obtained in this way and photometrically measured, | Recent quantitative trials carried out at the Royal controlling influence of this fitting is mot very 
leading to frequency distribution curves of which | Aircraft Establishment with an actual Bristol powerful. The best results are obtained when the 
those reproduced in Figs. 20 to 22 are typical Fighter machine have revealed appreciable dis- | interceptor control is coupled to the rudder ; when 
examples, It is of interest to note the points of crepancies between model and full-scale resulte, | connected with the ailerons the adverse yawing 
similarity among these curves, particularly as re- which tests on models of corresponding sizes in| moments which the latter produce during a spin 
gards the maximum, minimum and most frequent 4-ft. and 7-ft. wind tunnels have shown cannot be | have been found to reduce the beneficial effects of 
horizontal wind velocities. ascribed to imperfections in the shape of the models, | the interceptors. 
From the standpoint of aeroplane wing loading, | nor to interference between the models and the The other major spinning research has been under- 
rather more importance attaches to the vertical, than wind-tunnel walls. The disparities are, conse- taken to ascertain the optimum shape of a machine 
to resist spinning, two important factors underlying 
the investigation being the knowledge that a yawing 
moment against the spin is the most effective means 
of preventing, OF recovering from, spinning ; and 
that the anti-spin moment of this sort, provided 
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remotely recording device has accordingly been 
principle of which is shown diagram- | | Inoidd oe, 


designed, the 
matically in Fig. 23. It consists of a horizontal per- | a tien | ; 
forated dise carried on a vertical support, the latter 
being attached to two thin steel diaphragms, each | 
of which is fixed around its edge. Under the action 
of a vertical air current the perforated disc moves 
upwards against the elastic constraint of the dia- 
phragms, the vertical displacement being propor: | 
tional to the aerodynamic force. A dashpot serves | 
to damp oscillations, and an electromagnetic device 
associated with an oscillograph enables the deflec- | 
tion to be photographed on a moving film situated | 
at the foot of the tower on which the indicating 
instrument 18 mounted, At the present time the 
apparatus is in use on the meteorological tower at the 
Cardington aerodrome, and for future extension of 
the work arrangements have been made for observa- 
tions to be taken from other, higher, towers. 
Concurrently with the collection of numerical | 
data as to the strength of atmospheric gusts, @ | 


mathematical study is being made of the effect of | 

the flexural elasticity of aeroplane wings on the | quently attributed to a scale effect, which acts by the fin and rudder, is liable to be largely nullified 
suddenly applied aerodynamic loading due to & jin such a direction as to make results obtained in| or even reversed by the shielding to which these 
gust. Up till the present attention has been con- | the vertical spinning tunnel at Farnborough erro- | surfaces are subjected by the tail plane during 
fined to vertical gusts and their effect on longitudinal | neous. by indicating 4 greater margin of safety in spinning motion. As regards the cross-sectional 
motion, and the simplifying assumption 1s made | spinning than the full-sized machines probably shape of the body only, the relative merits of a 
that the gust is either of the type which the | possess. This tendency 8, accordingly, being series of bodies having the same longitudinal profile 
velocity rises from one value to another according | countered nowadays by fitting vanes to the wing- | but differing in transverse shape are concisely 
to a linear law, and thereafter remains constant, | tips of models whose spinning properties are being | presented by Fig. 24 in comparison with a flat 
or of the type in which the velocity rises to a|tested. These vanes have been calibrated on the plate, t.¢., @ body of zero thickness, which yielded 
maximum and subsequently falls to its initial value, | Aerodynamics Department spinning balance to| better results in respect of negative yawing moment 
again following # linear law of variation. Even | provide a yawing moment of known magnitude than any of the solid bodies. As regards the tail 
with simplifying assumptions the analysis presents accentuating the spin. unit, experiments with various fin and rudder 
great difficulty, since account must be taken of the The effects of scale concern, of course, the detailed | shapes of the same total area led to the gen ral 
fact that a delay cccurs 1 the growth of circulation | numerical results of experiments rather than the | con¢ lusion that, while little advantage accrued from 
around an aeroplane wing following a sudden change | general conclusions, and by no means invalidate | the adoption of an unusually tall fin and rudder, 
effectively occurs at the discoveries which have been made by laboratory |. decided improvement in the anti-spin ) ywing 
previously in | tests on machines fitted with slots or interceptors. moment could be obtained by altering the shap 


The influence of these fittings on § yinning pro erties | so that the centre of the area was moved alt and 
I pro} : 
same time moved forwar . 


of incidence, which is what 
the onset of a vertical gust to a wing 
steady horizontal flight. This delay, known as the 
Wagner effect, reduces the load which would be necessarily varies according to the aerodynamic and | the tail plane at the 
imposed by a gust on a perfectly rigid wing. but inertial characteristics of different machines, but The spinning proble m remains incompl tely 
mathematical analysis has shown that the flexural | it has been established, broadly, that in a machine solved, and such conclusions as have been mentioned 
elasticity of an actual wing may cause the wing to | which has a good design as regards spinning, where | above must be qualified m respect of other, com 
squilibrium position, and so become | the spin is at a sm iller incidence than about 45 deg., currently operative, fa tors, such as the rate and 
spin steeper or | type of spinning and the int rference between wings 
Similarly, the task of the designer ™ 

the experimen® 
mise 


swing past its € 

subject to more severe maximum stresses than if it | the provision of slots may make the 
were perfectly rigid. even impossible. On the other hand, slots have a and body. 
Spinning and Flutter. With the completion of | tendency to aggravate a bad design and to accen- applying such remedial measures as 
two important series of experiments, concerned, | tuate any flat-spinning prope nsities inherent In the | suggest is realised to be mainly one of comp! 
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between conflicting requirements, since it not infre- 
quently is the case that recommendations beneficial 
from the point of view of spinning are known from 
other research to be detrimental in respect of 
flutter or buffeting and to lead to a design which 
is structurally unfavourable to withstand these 
other aerodynamic effects. 

On the subject of aeroplane flutter, experiments 
are in progress to appraise the validity, in relation 
to different wing arrangements, of a simple formula 
which has been elsewhere suggested as a means of 
calculating flutter speed from a knowledge of the 
resonance frequency of a wing in still air. The 
formula includes a numerical factor associated with 
the type of wing under consideration, and the work 
now in progress at the Laboratory is especially 
concerned to ascertain how far any such universal 
formula can be made sufficiently accurate for 
practical purposes, and to evaluate the factors for 
those typical wing sections and systems with which 
designers are chiefly concerned. The investigation 
forms part of a general study of dynamical systems 
obeying non-linear laws with special reference to 
such systems occurring in aircraft. Concurrently 
with this major undertaking several matters of 
detail have been under investigation recently, 
notably in connection with the effects on wing 
flutter of modifications to ailerons. Experiments 
on a model of the Puss Moth aeroplane, made with 
two different degrees of aileron stiffness, have shown 
very clearly that in general the tendency to flutter 
is increased when the torsional stiffness of the 
ailerons is reduced. Further work is, therefore, in 
hand, mainly of a mathematical nature at first, to 
examine the value of devices intended to vary the 
inertia and damping of ailerons, special attention 
being given to the conditions of current practice as 
applied to high-speed aircraft. Among the con- 
clusions that have already emerged from this study 
is the noteworthy one that any device destined to 
increase the moment of inertia of the aileron attached 
to a cantilever wing is not to be recommended. 
Artificial increase of aileron damping, on the other 
hand, is considered likely to prove helpful in sup- 
pressing flexure-aileron flutter. This investigation 
is now being extended to take into account the 
torsion, as well as the flexure, of aeroplane wings. 
In a related connection wind-tunnel tests have been 
conducted to appraise the value of an aileron 
control mechanism which provides a “‘ dead centre ” 
in the neutral position. The experiments consisted 
of comparisons of the critical flutter speeds observed 
on a reduced elasticity model aeroplane when fitted, 
respectively, with a normal reversible control and 
with a control of the suggested dead-centre type. 
The tests, supported by theoretical computation, 
revealed that no flutter could be induced in a wing 
having a dead-centre aileron in the neutral position. 
Even a small angular departure from this setting, 
however, is enough to make wing flutter possible, 
and as the angle of the aileron is increased the 
critical flutter speeds fall more and more closely 
into agreement with those appropriate to a wing 
fitted with the normally controlled aileron. In 
short, the effectiveness of this device as regards the 
elimination of flutter on the full scale, appears to 
be restricted to a very small range of aileron setting. 

A irscrew Design. Compressibility Effect. High- 
Speed Tunnel.—Another important subject on 
which experimental research is still required concerns 
the performance characteristics of airscrews for 
high-speed aeroplanes under take-off conditions for 
which the screw is generally stalled unless it be of 
the dual or variable-pitch type. With a view to 
supplementing the very meagre data at present 
available for this purpose, a study is being made of 
the lift and drag properties of aerofoil sections 
Suitable for airscrew blades, the quantitative data 
being deduced from a systematic series of wind- 
tunnel tests on high-pitch model airscrews. It is 
already clearly evident from this analysis that the 
Performance of a stalled airscrew may vary critically 
at with the shape of the blade section, and further 
and Mvestigation will be necessary before a satisfactory 
Solution of the optimum single-pitch screw for all 
purposes, including take-off, is achieved. In the 
Meantime, the high-pitch airscrew performance tests 
have yielded some remarkable results, notably a 
maximum efficiency of over 93 per cent. for a 
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Goldstein screw having a pitch setting of 2-2 and 
blades of R.A.F. 31 section at all radii. The design 
data obtained from these tests have been checked 
by applying them to predict the performance of a 
number of airscrews tested in full-scale size in the 
American propeller tunnel. The comparison is in 
general satisfactory, and in particular has shown 
that the differences between model] and full-scale 
screws due to the effects of air compressibility at 
high tip speeds are not large. 

This conclusion must not, however, be regarded 
as discounting the need for experimental data on 
compressibility effects. On the contrary, as air- 
craft speeds increase the necessity for such informa- 
tion is growing rapidly as regards both airscrew 
blade and aeroplane-wing sections. Rapid 88 
is accordingly being made at the Laboratory in the 
construction and subsequent calibration of balances 
for the 1-ft. high-speed tunnel, in which air speeds 
in the neighbourhood of the speed of sound are 
achieved by utilising the exhaust from the com- 
pressed-air tunnel shell. Pending the completion 
of the balances, the determination of aerofoil charac- 
teristics under compressibility conditions at super- 
sonic speeds is proceeding by the indirect proce- 
dure of measuring the pressure and velocity of the 
air in the wake downstream of model wings, mounted 
in the high-speed tunnel. This method is of unusual 
interest since it can be employed on an actual 
machine in flight, thus enabling small and large-scale 
compressibility effects to be compared. In this 
connection it may be noted, by way of a concluding 
remark, that the separation of scale effect and 
compressibility effect in the laboratory is practically 
impossible. With the present equipment of the 
Aerodynamics Department, the high-speed jet used 
to produce compressibility effects is, as it were, a 
by-product of the compressed-air tunnel, and the 
power and cost of producing the speed of sound 
either in a wide jet, to accommodate models ranging 
up to large sizes, or in a tunnel of the compressed 
air type, would be exorbitant. 


(T'o be continued.) 








THE HYDRO - ELECTRIC SCHEME 
OF THE GALLOWAY WATER 
POWER COMPANY. 


(Continued from page 326.) 


CONTINUING our account of the works connected 
with the second portion of the Galloway hydro- 
electric scheme, as will be seen from Fig. 1, on 
page 241 of our issue of September 4, Carsphairn 
Lane joins the Water of Deugh a short distance 
above the village of Carsphairn, though the flow of 
the latter stream has already been impounded and 
diverted to Drumjohn. Three miles below Cars- 
phairn the stream, here known as the Water of 
Deugh, turns sharply to the south-west at Tinklers 
Loup, as shown on the left of Fig. 61, Plate XXII, a 
plan of this part of the works. The Deugh Dam has 
been built at this point, which lies in a deep gorge, 
and directs the water through a channel, which has 
been cut in a low ridge between the Deugh and the 
Ken. The Deugh now, therefore, joins the Water of 
Ken (whose direction is roughly north and south) 
nearly two miles above their original point of conflu- 
ence. As will also be seen, a second dam, the Ken 
dam, has been erected below the new confluence of 
the two streams about half a mile below the High 
Bridge of Ken. The result is that the level of 
the Water of Deugh has been raised about 80 ft., 
and that a reservoir with a capacity of about 
40,000,000 cub. ft. on a draw down of 8 ft.— 
the daily maximum variation of level—has been 
formed. The top water level of this reservoir, which 
is known as the Kendoon Reservoir, is at 510 O.D., 
and in combination with Loch Doon, will enable the 
summer and winter flow through the Kendoon, 
Carsfad and Earlstoun stations to be regulated. 

The Deugh dam, whose lay-out and construction 
will be clear from Figs. 62 to 71, Plate X XII, is of the 
combined arch and gravity type. The thrust of one 
end of the arch portion is taken direct on the rock, 
which at this point rises steeply, while at the other 
end it bears partly on the tangential gravity portion 
and partly on the rock foundation. Like the Doon 





dam, it is a mass-concrete structure and has a 


developed length of about 780 ft. The footway is at 
515 O.D., which is 85 ft. above the level of the stream. 
The arch portion, having a developed length of 
about 356 ft. and a radius of 220 ft. on the water 
face, is shown in section in Fig. 66, Plate X XII. 
It will be seen that its up-stream face is vertical, 
while the down-stream face has a batter of 3 to 1. 
At the top of the dam lines of corbelling forming 
a bold cornice have been embodied in the structure. 
These support a 6-ft. 3-in. footway, along both 
sides of which is a concrete parapet wall. The main 
gravity portion is 390 ft. long and incorporates a 
spillway whose crest is at 509-67 O.D. This crest 
is formed to a curve to provide an easy run-off, and 
the water flowing over it is collected in a spillway 
channel, the upper end of which is closed by a low 
wall. As will be seen from the plan and from Figs. 68 
to 71, this channel has training walls on both sides 
to direct the flow. At the south end the spill- 
way wallis replaced by a short length of embank- 
ment, covered with an 8 in. slab of concrete, laid 
on a slope of 1 in 2 (Fig. 71), This, in turn, is joined 
through a transition section to a straight length 
of battered wall, which merges into a curved wall at 
the mouth of the channel. This wall was constructed 
as the result of tests made with models to ensure 
that the flow should be properly directed over the 
floor of the channel, which for the most part consists 
of the natural rock surface. The spillways them- 
selves are designed on the basis of a maximum depth 
of 3 ft. 4 in. of water passing over them. The dam 
is shown under construction in Fig. 56, page 384, 
and completed in Figs. 82 and 83 on page 394. 

Though no compensation water will have to be 
passed down the Deugh, the arch portion of the 
dam incorporates a 6-ft. outlet, which is provided 
on its downstream side with a 6-ft. to 5-ft. needle 
valve and disperser. This valve, which was supplied 
by Messrs. Glenfield and Kennedy, Limited, Kilmar- 
nock, is operated by a hand wheel from a headstock 
and platform near the bottom of the dam, as shown 
in Figs. 82 and 83, on page 394. It is of the same 
general design as those installed at the other 
dams, and will enable the water level in the reser- 
voir to be lowered, if necessary. As before, the 
upstream end of the outlet is protected with a 
heavy screen and gate valve of the free roller 
emergency type. 

As regards construction, the foundations of the 
dam were carried down into the solid rock, a row 
of holes being drilled along the cut-off to a maximum 
depth of 30 ft. Pipes were inserted in these holes 
and grout forced in in the way already described 
for the Loch Doon dam,* so that the whole line of the 
dam between the extreme abutments was enclosed 
in cemented rock. The cut-off wall was taken 
into the embankment up to top-water level and 
there covered with earth, as shown in Fig. 65, the 
outer slope being faced with stonework. The super- 
structure was constructed in 50-ft. lengths with 
6-ft. closing spaces between them. These spaces 
were filled in at a later date after the original 
concrete had cooled. Grouting pipes were also 
incorporated in the closing spaces of the arch portion 
of the dam, so that grout could be forced in to 
take up any contraction that had occurred. During 
construction, two temporary openings, one of which 
is illustrated in Fig. 57, were left in the dam to pro- 
vide an outlet for the stream. These openings, round 
which heavy reinforcement was inserted to allow 
the thrust to be transferred from one side to the 
other, have since been closed with wooden frame 
gates, which were lowered into slots that had been 
previously provided in the structure. Concrete 
has now been placed behind the gates, thus closing 
the dam. 

The canal, which, as has already been mentioned, 
connects the two portions of the Kendoon reservoir 
is 100 ft. wide, and has a bottom level at 497 O.D. 
It has been designed to enable the flow to be main- 
tained between the Deugh and the Ken at all 
reservoir levels, and will have maximum and mini- 
mum water depths of 16 ft. and 5 ft., respectively. 
It will be worked on a maximum drop of 8 ft., which 
will be sufficient to give a flow of 2,000 cusecs 
through the power stations for eight hours. During 
the off-load period the level in the reservoir will be 








* See ante page 242. 








maintained by the natural inflow and by regulating 
the flow down Carsphairn Lane from the Loch 
Doon intake, as explained in the first portion of 
the article. 

The arrangement of the Ken dam, which, as has 
already been mentioned, is the second dam on this 
reservoir, is shown in Figs. 72 to 77, Plate XXII. | 
Like the Deugh dam, it is of the combined arch and | 
gravity type, though, in this case, owing to the con- | 
figuration of the ground, the arch section is flanked | 
on both sides by gravity sections, which take the | 
thrust from the upper part of the arch. The western | 
gravity portion is of the non-spillway type. The | 
total length of the dam, a view of which is given in | 
Fig. 58, is about 800 ft., and it has a maximum | 
height of 85 ft. above the downstream level. | 
The upstream face is vertical, while the arch | 
dam has a batter of 4 to 1 on the downstream | 
side, the roadway being at 515 O.D., or 5 ft. 
above top water level. In this case, there is no 
arcading, the 7 ft. roadway across the dam being 
carried on a corbelled out portion and being pro- | 
tected by reinforced concrete parapet walls to allow 
for the passage of carts and cattle. The spillway 
portion, sections through which are given in Figs. 75 | 
and 76, has a crest level of 510 O.D. and is generally 
constructed in a way similar to that already 
described for the Deugh dam. This also applies 
to the spillway channel, a view of which appears | 
in Fig. 60 opposite. This channel ends in a steep 
fall and stilling basin from which there is an easy 
run-off to the river. The water level of the 
reservoir can be lowered through a 6-ft. outlet in the 
dam, the downstream end of which is fitted with a 
needle valve and disperser. The arrangement of this 
equipment, which was supplied by Messrs. Glenfield 
and Kennedy, Limited, will be clear from Fig. 77, 
which also clearly shows the construction of the 
dam at this point. As will be seen, the entrance to 
the steelplate-lined culvert is protected by a screen, 
behind which is a free-rolling emergency gate in 
a bell-mouth casting. This casting, in turn, com- 
municates with the 6-ft. culvert lining through 
the dam at the outer end of which is the needle 
valve. It is thus possible to carry out inspection 
or maintenance work on the valve or culvert by 
closing the emergency gate. 

The dam itself was constructed in the way already 
described for the Deugh dam. Details of the 
closing spaces between the blocks and of the 
temporary openings which were left for the flow of 
the stream are shown in Figs. 78 to 81, Plate XXII, 
and in Fig. 59. It will be seen that these openings 
pass on the level through the dam structure and are 
both tapered and stepped in diameter, the opening 
on the downstream side being 15 ft. wide. The 
reinforcement consists of rails weighing 25 lb. per 
yard, which are laid horizontally in lengths of 25 ft. 
at 12-in. centres, and near which }-in. diameter 
vertical distribution bars are placed at 2-ft. centres. 
These bars are supplemented by 1-in. bars laid at 
4-in. centres and cranked alternately at 45 deg. 
and 30 deg. 

(To be continued.) 





LITERATURE. 


Energiewirtschaft. By Tu. 

Springer. [Price 36 marks.) 
Ir is difficult to describe this book otherwise than 
as a small encyclopedia of engineering and allied 
processes, in which not only are brief descriptions 
given of the processes themselves, but also dis- 
cussions of the relevant costs and general economics 
of the subjects dealt with. 

In the first section, under the title of “‘ Technical 
Fundamentals,” the author includes a series of dia- 
grams to show the distribution and transformation 
of the main types of energy used by mankind. 
These cover, respectively, the World, Germany, and 
the United States, and show not only the subdivision 
of each source of energy into power and heat, but 
also the proportion utilised for manufacture, trade, 
and domestic purposes. The winning of the raw | 
material, solid and liquid, its grading or distilla- | 
tion, and utilisation are briefly described with the | 
aid of schematic sectional diagrams which are note- 
worthy for their ingenuity of arrangement and | 
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clarity. To the student of engineering even with 
only a smattering of knowledge of the German 
language, this section alone will make the book a 
useful possession. 

This concise diagrammatic method, which includes 


| quantities relating to the processes illustrated, is 


applied further to various types of energy con- 
verters, such as coke ovens, gas producers, boilers for 
solid, pulverised and oil firing, and to blast and 
electric furnaces, glass manufacture, cement kilns, 
as well as to turbines and prime movers of the 
internal-combustion type. Having described the 
processes, the author proceeds to deal with the 


| question of costs and the economics of heat and 


power generation and distribution. Comparisons 
are made between Germany and the United States, 
the periods under review terminating with 1929, 
owing to the relatively artificial conditions of trade 
following this date. Interesting curves will be 
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found showing the increasing use of fuel for trans- 
port, smelting and power, with a corresponding 
reduction in specific consumption, over & period 
commencing with the industrial revolution. he 
short historical treatment of the development of 
power under the headings of coal, oil, water-power 
and electricity, with its utilisation in the more 
important countries of Europe and North America, 
should prove useful to the student of economics, 
while the systematic grouping of costs should interest 
the economist no less. In the sections dealing with 
costs will be found such analyses as those relating 
to the detailed costs from source to consumer of 
hard and soft coal (lignite), with their disintegration 
into liquid and gaseous products ; of oil including 
well boring and distillation, and the no less impor- 
tant item of the distribution of such products. 
Under the general heading of power and heat utili- 
sation costs, can be grouped costs referring to 
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electro-chemical products, nitrogen, ammonia, 
smelting and electro-plating, and to steam and 
power generation. In the last section will be 
found, in graphical form, the comparative costs of 
power from steam, gas, petrol, and heavy oil. 

Nor is transport neglected, for under this heading, 
both in the text and in tabular form, there is a great 
deal of information relating to speed, weight and 
cost of different forms of vehicle and ship, and their 
motive power. 

Such, briefly, is a summary of the contents of this 
book, which is a mine of information upon the 
economics of power ; it is produced and illustrated 
with the usual excellence one expects of the firm 
of Julius Springer. It can be recommended to all 
who have need of a concise volume on power 
generation and utilisation and economics, without 
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reference to either the theory or design of the 
machinery. 


The Principles of Motor Fuel Production and Application. 
Vol. Il. By A. W. Nasw and Dr. D. A. Howss. 
London: Chapman and Hall, Limited. [Price 30s. 
net]. 

THE principles of motor fuel production were dealt 

with in Vol. I of this work, which was reviewed in 

our issue of July 5, 1935. Vol. II describes applica- 
tions of motor fuel in a similarly comprehensive 
manner and extends to nearly 500 pages. The 
arrangement of subjects is excellent, and the great 
number of references to original papers given after 
every chapter is a valuable feature. The volume is 
devoted mainly to chemical and physical tests, 
fuel specifications and knock rating. One chapter 
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is allotted to internal-combustion engines in general, 
and part of another to Diesel engines for motor 
vehicles. 

The authors deal adequately with the part of 
the subject on which they are recognised authori- 
ties, but it is apparent that they are not on quite 
such firm ground in respect of the engineering side. 
They make the elementary mistake, for example, of 
describing the fuel as the ‘‘ working substance,”’ 
and on page 440 state that “‘ the brake horse-power 
of the Diesel engine is appreciably greater than that 
of the petrol engine, although the brake mean 
effective pressure is a little lower.” This astonishing 
conclusion is supported by diagrams, Fig. 247, and 
the authors do not seem to realise that they have 
been comparing Diesel and petrol engines of unequal 
cylinder diameter. 

There are some typographical errors and ambigu- 
ous statements, especially in the text dealing with 
engines, which might receive attention, The 
| volume is, however, a useful collection of informa- 
tion from widespread and international sources 
on the particular characteristics of the motor fuels 
required for the diverse types of internal-combustion 
engine now in use. 





Military Engineering; Volume V Roads 1935. London : 

H.M. Stationery Office. [Price 8s. net.] 

THE military engineer is not as free as the civil 
engineer in dealing with the problems of road 
siteing and construction; in the former's case, 
factors of strategy and expediency may be present 
to influence the design in a radical manner, but 
allowing for these considerations, the more closely 
he can follow the principles of permanent civil 
practice the more likely is the result to be successful. 
This is fully recognised in this manual in which the 
latest practice in modern road construction is 
exhaustively considered from reconnaissance and 
survey to the completed road. The section on 
reconnaissance and survey in mountainous country 
is especially useful, as is also the chapter on laying 
out curves, 

The principles of road construction naturally 
precede the section on types of roads in which, after 
a general consideration of the different types, specific 
constructions are fully described in a number of 
chapters. The various classes include macadam and 
tar or bitumen-bound roads, gravel roads, concrete 








and paved roads and earth roads. To the engineer 








ENGINEERING. 


20-TON TRAILER FOR ROAD VEHICLES. 


CONSTRUCTED BY MESSRS. R. 





A. DYSON AND COMPANY, 


» 





engaged in development work abroad the chapters 
on gravel roads, in which the American as well as 
the English type is described, earth roads, roads in 
mountainous country and hill tracks, and, further 
on in the manual, the notes on roads over wet | 
ground, desert roads and bush roads, should prove | 
especially interesting. 

In the chapter on structures in road work, the | 
necessary calculation for scour, the design of bridges 
and culverts, and river protection works are fully | 
described and illustrated. In the section on training | 


and protection works the Bell bund is described, | 
the pitched slope with boulder apron anchored back 
with wire rope, and wire crate or mattress work. | 


In India and elsewhere very considerable success | 
with wire-net protective works has followed the use 
of the wire cage, 50 ft. in length and of sufficient | 
diameter to allow men to stand and hand-pass the 
stone filling. This design was worked out by the 
engineers of the Railway Department, P.W.D., 
India, and the department has issued a very inter- 
esting account of the work. In places where the 
ground sloughs, in marshy ground and especially | 
where drainage materials are not available, drainage 
with fascines is often very successful. Small branches | 
are made into bundles from | ft. to 4 ft. diameter | 
and varying in length up to 15 ft. to 20 ft. A trench | 
is excavated and cross-pieces nailed to short stakes | 
are put in to support the fascines, the cross-pieces 
being a few inches above the invert, and the depth 
depending on the discharge. The trench is filled | 
above the fascines with excavated material. 

A word should be said on the large amount of 
information given in the volume on materials used | 
in construction, and on organisation of schemes of 
road making. The manual is a sound guide to the | 
younger engineer. and to the man of more experience | 
will prove a useful book of reference. 


Rlectrical Measurements and Measuring Instruments. 


By E. W. Goxpine. (Second Edition.). London : | 

Sir Isaac Pitman and Sons, Limited. [Price 20s. net). | 
A TECHNICAL book that reaches, as in this case, its 
second edition in two years is its own advertise- 
ment, The title of the volume is, however, some- | 
what misleading, for the contents cover nearly the | 
whole range of electrical technology, though to a 
more advanced stage than most books on the 
subject. As a text-book it is intended to cover 
B.Sc, syllabuses in the subject, but the volume | 
will also be widely used by electrical engineers | 
engaged in the technical side of their calling. 
Subjects, such as the solution of problems on un- 
balanced polyphase networks, will appeal to men 
in practice. Among the new sections are those 
dealing with symmetrical components, rectifier 
instruments, and use of photoelectric cells in 
photometry. In general it may be said that with 
the exception of machinery, the complete field of 
electrical technology is now fairly well embraced. 

The diagrams as a whole are excellent. Some of 





| which is illustrated in Figs. 1 to 8, on this and the 
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them, such as those illustrating tests on three-core 
cables, could hardly be improved as examples of 
clarity and avoidance of over-elaboration. 

The bibliography is very comprehensive. In 
recommending this excellent book, it may be said 
that it will not only be of service during and after 
a college course, but for practical, as well as for 
classroom work during the course. 








20-TON TRAILER FOR ROAD 


VEHICLES. 


A New trailer for general purpose work has recently 
been supplied by Messrs. R. A. Dyson and Company, 
Limited, 76-80, Grafton-street, Liverpool, 8, to the 
Irish Free State Electricity Board. This trailer, 


opposite pages, is of particular interest in view of the 
simplicity of design and the fact that it is of large 
capacity and is suitable for very heavy duty. The 
frame is so arranged that small locomotives, cranes, 
transformers, and so on, can be loaded direct, the frame 
itself being of rail form on the upper surface of the 


LIMITED, 


|} 1 ft. 7 in. 





main longitudinals and being in the form of a ramp | 
at the rear end. All the rear wheels are removable, | 


and for the direct loading operation, they are taken | 


against the plinth base. The frame with the rear | 
wheels removed, ready for loading, is shown in Fig. 1. | 
A detachable platform, which can be placed on the | 
top of the frame for general haulage, is provided. 

The frame is shown in Figs. 3 and 4, and it will be 
seen that it is of the cranked pattern. Each side 
member is made up of two 10-in. by 34-in. channels, | 
united by an H-section beam with the web horizontal, 
and plated on the upper and lower flanges with 3}-in. 
by ?-in. flats. The raised forward ends of the side | 


LIVERPOOL. 
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members are made up of similar sections, but without 
flat plates on the flanges, and the upper and lower 
portions of each of the side members are united by two 
4-in. cheek plates of the form shown in Fig. 3. The 
vertical portions of the side members are stiffened by 
two channels between the plates. The lower portions 
of the two side members are joined by four transverse 
members consisting of 9-in. by 3}-in. H-sections with 
gusset plates in each corner, as shown in Fig. 4. 
The inner faces of the outer channels are 4 ft. 8} in. 
apart, so that a locomotive can be run on directly, as 
stated. At the upper front end, the side members 
are bridged by a heavy built-up cross member made 
up of channels and plates, and by channel members 
between the cheek plates. Two crossed winding 
stays, made up of 3-in. by 3-in. angles, are inserted 
between the cheek plates. These stays can be clearly 
seen in Fig. 1. The rear ends of the side members are 
tapered to form a ramp, as already explained, and as 
shown in Figs. 1 and 7. The laden loading level is 
The front end of the trailer is sprung and the 
rear end unsprung, so that in the loaded condition 
the frame is level, but in the light condition there is 4 
slight rise from back to front. The capacity is 20 tons, 
with an ample factor of safety as a precaution against 
overloading. 

As regards the method of removing the rear wheels, 
it will be noticed from Figs. 3 and 4 that the wheels 


| off and the rear end of the frame dropped to the | are mounted in pairs on swivelling axles. One of the 
| ground, or, in the case of transformers to be loaded, | axles is illustrated in Fig. 5, and it will be observed 


that there is a hole through its centre, through which 
a short horizontal shaft passes. The two ends of this 
shaft are carried in needle bearings in the cast-steel 
housing shown in Fig. 6. This housing has a recess 
in its base, which, when the axle is in position, registers 
with a projection on the top of the steel locator casting 
shown in Fig. 8. This casting is mounted in the 
frame at the rear end, as shown in Figs. 3 and 4. 
It will be observed that the housing is held in the 
locator casing by two swivelling bolts registering with 
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slots in the top housing flange, and that a bridge 
plate is provided over the two bolt ends to eliminate 
the possibility of their swinging down should the nuts 
become slack. The actual method of removing the 
Wheels is shown in Fig. 7. It will be observed that 
jack platforms are provided on the sides of the main 
frame members, and hydraulic jacks are first inserted 
under these platforms and the weight taken on them. 
he nuts on the axle housing holding-down bolts are 
then unscrewed after removal of the safety plate, and 
these bolts then fall away. On lowering the jacks, the 


wheels, complete with their axles and housings, can be 
a — and the frame finally lowered to the ground 
On the jacks. 


The whole operation only requires a few 
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shown in the section, Fig. 5. The drums are 19 in. 
in diameter by 3 in. wide, and the brakes are operated 
by a screw and hand wheel on the winch platform, shown 
in Fig. 3, and also by Westinghouse compressed-air 
cylinders located on the cheek plates, and visible in the 
same figure. A rapid detaching device is provided 
for the brake connections on the rear axle. As shown 
in Figs. 1 and 3, a powerful double-purchase crab 
winch is mounted on the upper platform to enable 
loads to be drawn on the trailer, this winch being 
fitted with a hand brake and locking pawl. The wide 
angle through which the rear wheels can oscillate is 
very well brought out by the photograph reproduced in 
Fig. 2. 


minutes, and has the advantage of great simplicity 
as compared with the various arrangements in use 
for detaching the rear axles of heavy vehicles without 
jacks. 

It is anticipated that the vehicle will be drawn by a 
Latil tractor, and to minimise the tractive effort, Tim- 
ken taper roller bearings are fitted on all eight wheels. 
The four rear wheels are fitted with twin 771 mm. by 
240 mm. tyres, and the four front wheels with twin 
10-in. by 5-in. by 26-in. tyres. The front axle is 
carried on semi-elliptic springs, as shown in Fig. 3. 
The springs are of the Woodhead trunnion-ended 
type, and are of silico-manganese steel. The four rear 
wheels are fitted with internal-expanding brakes, as 
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LABOUR NOTES. 


Ir is provisionally estimated by the Ministry of 
Labour that at September 21 there were approximately 
10,966,000 insured persons between the ages of 16and 64 
in employment in Great Britain. This was 5,000 more 
than a month before, and 488,000 more than a year 
before. These estimates are subject to revision when 
statistics as to the total number of insured persons at 
July, based on the information derived from the annual 
exchange of unemployment books, become available 
next month. There was an improvement in employ- 
ment between August 24 and September 21 in the 
woollen and worsted industry, pottery and earthenware 
manufacture, the iron and steel, engineering, ship- 
building and motor vehicle industries, metal goods 
manufacture, the boot and shoe industry, and dock and 
harbour service. On the other hand, there was a 
seasonal decline in employment in hotel and boarding- 
house service, the distributive trades and the building 
industry, and there was also an increase in the numbers 
temporarily stopped in the coalmining industry. 


At September 21, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,322,934 wholly unemployed, 
232,122 temporarily stopped, and 69,283 normally in 
casual employment, making a total of 1,624,339. This 
was 10,399 more than the number on the registers at 
August 24, 1936, but 334,271 less than at September 23, | 
1935. The total on September 21, 1936, comprised 
1,266,428 men, 54,681 boys, 250,733 women, and 52,497 | 
girls. 





In the case of about 45 per cent. of the total of 
1,367,004 persons on the registers who were applying 
for benefit or unemployment allowances, the last spell 
of registered unemployment had lasted less than six 
weeks ; for about 57 per cent. it had lasted less than 
three months, and for about 66 per cent. less than 
six months. About 24 per cent. of the total had | 
been on the register for 12 months or more. A con 
siderable proportion of the persons who have been on 
the register for extended periods will have had one or 
more short spells of employment, lasting not more 
than three days each, during such periods. 








Representatives of the Bedwas Colliery Company and 
representatives of the South Wales Miners’ Federation 
met again on Friday last week at the Mines Department 
in London for the purpose of discussing what guarantees 
and assurances the Federation were prepared to give 
if the Company agreed to a secret ballot at the colliery 
to decide whether the men desired to belong to the 
Federation or to the Miners’ Industrial Union. The 
meeting lasted for nearly eight hours. An official 
statement, issued afterwards, announced that a repre 
sentative deputation of the workmen of the colliery 
would wait upon the owners and request a secret 
ballot. “It was agreed,” the statement continued, 
“ that in that event, and subject to the guarantees and 
agreements arrived at being signed, a secret ballot of the 
workmen will be held at Bedwas Colliery not later than 
Friday, October 30. At the conclusion of the meeting | 
the Secretary for Mines, Captain Crookshank, congratu 
lated all those concerned in coming to these arrange- | 


” 


ments. 


The efforts of the Yorkshire Mineworkers’ Associa- 
tion to enrol non-union men at Frickley Colliery, South 
Yorkshire, are apparently being supported by the 
management of the colliery. The following notice, 
signed by the manager, has been posted at the pit : 
‘*My attention has been drawn to the fact that a 
number of men employed at this colliery are not 
members of the union. I would advise all men and 
boys to become members at once.” 


A report issued by the United States Bureau of 
Mines states that two underground mines and 46 open 
quarries took part in the 1935 safety contest conducted 
by the Bureau in co-operation with the National 
Crushed Stone Associstion. Of the open quarry units, 
19 completed the contest year without an accident 
causing loss of time to any of the men. Krause No. 1 
quarry, near Columbia, Ill., belonging to the Columbia 
Quarry Company, won the first place. It operated 
167,671 man-hours without a lost-time accident, 
maintaining its accident-free record of the two previous 
years, 1933 and 1934. The total operating time during 
the three years was 502,656 man-hours. 





| 20-7 per cent. 





According to the American newspaper Labor, the 
International Association of Machinists, whose nine- 
teenth convention opened at Milwaukee on September 
21, has a larger peace-time membership and a greater 
number of employers under agreements than it has 





ever had before. The membership has been practically 
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doubled since the Atlanta convention in 1928. The net 
increase during the past two years has been 60,000, 
and, in the same period, no fewer than 1,500 new 
agreements with employers, embodying increases of 
wages and improvements in working conditions, have 
been negotiated. Since the Atlanta convention 
1,194,595 dols. have been paid in strike benefit, 1,046,614 
dols. in death benefit, and 1,502,135 dols. in insurance 
department benefits. The value of the available 
assets of the organisation is 1,196,347-33 dols. “ Inci- 
dentally,”’ Labor adds, “ the I.A. of M. had its funds 
invested in such a manner that not one cent of the 
money paid by members for dues was lost through bank 
closures or other financial clashes.” 


The General Council of the Trades Union Congress 
have unanimously elected Mr. Ernest Bevin as their 
chairman for the year. In 1922, the Transport and 
General Workers’ Union was formed by the amalga- 
mation of 32 unions and Mr. Bevin, who had been 
largely, if not wholly, responsible for the merger, 
was appointed its generals ecretary. In 1926, he was 
appointed by the Government to the Industrial Commis- 
sion which visited the United States; in 1929, he was 
a member of the Macmillan Committee on Finance 
and Industry, and in 1930, a member of the Economic 
Advisory Council, resigning from the last-named body 
a year later on the formation of the National Govern- 
ment. He has served on numerous bodies concerned 
with hours, wages and working conditions. 


In response to the French Government’s request 
for their views on the subject of the 40 hours’ working 
week, the metal trades employers in the Lyons district 
express the opinion that, while the reduction of work- 
ing hours is justifiable, the change should either be 
postponed or made subject to certain conditions. 
These conditions, they say, should include extensive 
permanent and temporary exemptions for certain 
classes of work and workers; limitation of hours on 
the basis not of the week but of the quarter or half 
year with a daily maximum so that it may be possible 
to make up for time lost through holidays and give 
seasonal industries opportunities to carry over to busy 
times hours not worked in slack times; revision of 
existing contracts of sale by means of legislation or 
regulations adjusting delivery dates and prices; and 
effective tariff protection in order to keep foreign 
competition within bounds. 


The September issue of the Monthly Review, issued 
by the U.S.S.R. Trade Delegation in Great Britain, 
states, in the course of a review of industry in 1936, 


| that the greatest achievement has been the creation of 


the Union’s own machine-building industry. There is 
at present, it is stated, ‘no machine which the Soviet 
Union is unable to produce.”” “* The tempo of growth 
of Soviet industry,” the writer goes on to say, “ in- 
creases every year. If the second Five Year Plan 
alone is taken, the growth for each of the years is as 
follows: In 1933, industrial production increased by 
6-2 per cent. as compared with the previous year ; 
1934 showed an increase of 18-7 per cent. and 1935 
The first seven months of the present 
year (January-July) show an increase in total produc- 


| tion of 33-6 per cent. over the corresponding period of 


the preceding year, while the planned increase for the 
whole of the year was only 23 per cent. With the 
exception of the timber industry, which had a smaller 
increase in output than was planned, industry shows 
an increase of 30 per cent. in output over the first 
seven months of 1935.” 


“ This increase in production,” he says, “ will make 
it possible to exceed the objectives of 1936 for industry 
as a whole, and for some branches to carry out the second 
Five-Year Plan in four years. In heavy industry, the 
second Plan will be exceeded in four years ; the volume 
of production in 1936 will be greater than that esti- 
mated in the Plan for 1937. The objectives set by the 
Five-Year Plan for 1937 will not only be fulfilled but 
will be over-fulfilled in such branches of production as 
machine-building, harvesters and other agricultural 
machinery, lorries, locomotives, gold, synthetic rubber, 
steel, rolled metal, paints and varnishes, The oil 
and aluminium industries and some branches of the 
chemical industry are still, however, lagging behind 
the objectives of the Five Year Plan.” 


According to the Review, the Stakhanov movement 
is making substantial headway in engineering. At the 
Molotoy automobile plant in Gorky, “ Busygin, a 
drop-hammer hand, by the planned disposition of a 
group of workers and the careful preparation of tools 
and accessories, forged 903 crankshafts in one shift in 
September, 1935, as against a normal 525.” “ By 
1936," the writer continues, “the movement had 
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reached 20,000 workers, and more than 20 per cent 
of the entire staffs of auto-tractor plants were Stak- 
hanovites. Whole groups, shops and plants are 
exceeding the schedules set by plan. Output at the 
Stalingrad and Kharkov tractor plants provide a 
striking example of this. While in November, 1935, 
the plans provided for the production of only 72 
tractors per shift in a two-shift day, these plants bey 
to produce 150 tractors per shift on their large con- 
veyors. The Stakhanov movement has proved that 
existing equipment is capable of producing between 
25 per cent. and 40 per cent. more tractors and auto 
mobiles than was estimated.” 


The writer adds that although the movement has 
spread widely, a number of heads of enterprises have 
“failed to grasp its significance” and organise and 
direct it. “‘ Many,” it is stated, “were unable to 
arrange for the timely delivery of raw materials and 
equipment required, or to develop the necessary energy 
for the organisation of labour productivity. This 
failure by some in authority to utilise the new form of 
labour organisation has resulted in a limitation of th: 

. movement.” 


The weekly organ of the International Labour 
Office at Geneva states that important alterations in 
the law relating to apprenticeship in New South Wales 
have been made by the Industrial Arbitration (Amend- 
ment) Act. This measure gives statutory sanction 
to a new system of training for skilled occupations 
known as “ trainee apprenticeship.””’ The system was 
first adopted in 1933 in virtue of a judgment delivered 
by the State Apprenticeship Commissioner on the 
application of the Metal Trades Employers’ Associa- 
tion. A “tr&inee apprentice” is defined by the Act 
as “ an employee who, under conditions prescribed by 
an award of an Apprenticeship Council relating to any 
trade, is serving a period of training without an inden- 
ture of apprenticeship or other written agreement for 
the purpose of rendering him fit to be a qualified 
worker in that trade.”” The Act gives Apprenticeship 
Councils the same powers over trainee apprentices as 
over indentured apprentices, and no apprentice, or 
trainee apprentice, may be employed without th 
consent of the Apprenticeship Council concerned. 





The definition of “ apprentice ” is amended by the 
abolition of the age limit of twenty-two years. This 
amendment will allow Apprenticeship Councils to 
sanction the apprenticeship of persons irrespective of 
their ages. To remove doubts which previously existed 
as to whether the Apprenticeship Councils could 
determine the wages of apprentices or trainee appren- 
tices over twenty-one years, the Act excludes them 
from the “ living wage ”’ provisions of the principal Act. 


An important item in the Norwegian Government's 
programme for the relief of unemployment and the 
revival and development of economic activity was the 
establishment of a State Industrial Bank, which would 
grant loans to industrial undertakings (except ship 
yards, which are the subject of special measures), 
electrical power plants, and hotels. The Bank was 
to have a basic fund of 10 million crowns, and be 
conducted on ordinary business lines. The State 
would guarantee the loans which it raised in order to 
provide working capital up to a maximum of six 
times the basic fund. The proposal was adopted by 
Parliament, but in a modified form. It was decided 
that the Bank should be a semi-official institution 
with a share capital of 10 million crowns, of which the 
State owned 51 per cent., and private banks, 49 per 
cent. The State will guarantee the privately-owned 
shares an annual dividend of 4} per cent., and in the 
event of the dissolution of the Bank, repayment of 
the shares at their par value. The State will have the 
right to redeem these shares at six months’ notice 
ten years after the coming into force of the Act. The 
working capital of the Bank will be procured by the 
issue of State-guaranteed bonds up to five times the 
amount of the basic capital. The board of the Bank 
is to consist of five persons, two appointed by the 
private shareholders, and three, including the managing 
director, by the Government. Loans exceeding 
500,000 crowns may be granted only on the unanimous 
decision of the directors. 


A draft collective agreement drawn up by the 


National Trade Union of Commercial and Industrial 
Travellers, Representatives and Local Salesmen of 
France and the Colonies, stipulates that after one 
year of uninterrupted service with a firm, a traveller, 
representative or local salesman is entitled to a fort- 
night’s holiday with pay. If the customary holiday 
period of an establishment occurs after six months 
of uninterrupted service, he is entitled to one week's 
holiday with pay. 











nt 











Oct. 9, _1930.] 





PRESS 





PLASTIC MATERIALS IN 
AERONAUTICS. 


On Saturday last, the 3rd instant, the new labora- 
tories of Messrs. Aero Research, Limited, at Duxford, 
Cambridgeshire, were officially opened by Mr. D. R. 
Pye, M.A., M.I.Mech.E., who deputised for Mr. H. T. 
Tizard, C.B, F.R.S., the latter having been prevented 
from being present by illness. These laboratories, 
directed by Dr. N. A. de Bruyne, are intended mainly 
to develop his own work in aeronautics, and are engaged 
at present on investigations in co-operation with the 
Department of Scientific and Industrial Research and 
Messrs. The de Havilland Aircraft Company, Limited, 
concerning the use of synthetic resins suitably reinforced 
for the manufacture of propellers and certain structural 
parts of aircraft. 

An interesting exhibit on the occasion of the opening 
ceremony was a pair of blades for a controllable-pitch 
airscrew about 6 ft. 6 in. in diameter, made by Messrs. 
de Havilland from material supplied by Messrs. 
Bakelite, Limited. The two blades shown had with- 
stood a flying test of 16} hours duration involving 
continual changes of pitch, and had also been run on 
the bench for five hours at 400 r.p.m. in order to 
test the spider mounting for the blades. In another 
bench test the propeller had been run for one hour at 
850 r.p.m. with one of the sparking plugs removed from 
theengine. During this test some 50 backfires occurred, 
imposing very severe stresses on the blades, which 
may be judged from the fact that the violence of such 
backfires is sometimes sufficient to fracture a crank- 
shaft. The usual overspeed spinning tests were also 
applied. The blades exhibited showed no signs of 
damage and had perfectly smooth and highly polished 
surfa< es. 

The material from which these propeller blades were 
made consists of sheets of cotton fabric impregnated 
with the plastic material and formed into rectangular 
slabs by pressure in a hydraulic press. The required 
aerofoil section is produced by milling in a profile 
miller, and the blades are finally finished and polished 
by hand. The hydraulic press installed for experimental 
work in the research laboratory, and supplied by Messrs. 
George Cohen, Sons and Company, Limited, of Shep- 
herd’s Bush, is illustrated by the photograph reproduced 
on this page. It has four main down-stroke rams, each 
15} in. in diameter and having a 9-in. stroke, two 3-in. 
diameter push-back rams being provided for each main 
ram. On the bed of the presses is mounted a steel 
platen about 10 ft. 6 in. in length by 18 in. wide. 
Four smaller steel platens are mounted one on each 
pressure plate, these platens enabling the four rams to 
be operated independently, if desired. The platens are 
heated by low-tension current supplied through flexible 
leads, Each of the four rams is capable of exerting 
a pressure of 325 tons when working with an initial 
pressure of 2 tons per sq. in. supplied by a vertical 
three-ram pump driven by a 5-h.p. electric motor. 

Valuable characteristics of the reinforced plastic 
material are its high energy absorption and hig 
fatigue limit. Some of its mechanical properties are 
a8 follows: Density, 1-4; ultimate tensile strength, 
11-4 tons per square inch; compressive strength, 
12-1 tons per square inch; shear strength, 2-5 tons 
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| per square inch; Young’s modulus, 2 x 10® lb. per 


square inch ; energy absorption, 24 per cent. ; ratio of 
fatigue limit to tensile strength, 0-7; ratio of tensile 
strength to density, 8-15; and ratio of Young’s 
modulus to density, 1-43 x 10%. The corresponding 
properties for high-tensile steel are, density, 7-9; ten- 
sile strength, 90 tons per square inch ; shear strength, 
54 tons per square inch ; Young’s modulus, 30 x 10° Ib. 
per square inch ; energy absorption, 0-17 per cent. ; 
ratio of fatigue limit to tensile strength, 0-47 ; ratio of 
tensile strength to density, 11-4; and ratio of Young’s 
modulus to density, 3-8 x 10°. 

As an example of the use of reinforced plastic 
material for constructional purposes a wing rib designed 
for a light aeroplane was exhibited. The rib was of 
lattice construction built up of Tee-shaped members, 
the joints being formed by gusset plates cemented on. 

The establishment includes a chemical laboratory 
equipped for the investigation of synthetic resins. 
One of the products of this laboratory exhibited was 
an exceedingly light variety, the specific gravity of 
which, we were informed, was only about 0-05. This 
material, which has an aerated structure, might prove 
useful as a sound absorbent. The equipment also 
includes photo-elastic apparatus, an X-ray laboratory 
and a testing bay in which an Avery pendulum-type 
impact-testing machine and an Amsler repeated-impact 
testing machine are installed. In an adjoining bay is 
a specially adapted Amsler universal testing machine 
of 10,000 lb. capacity, on which tension, compression, 
bending, and shearing tests can be made. A Griffin- 
Gale testing machine on which similar tests can be 
carried out on small specimens is also provided, and 
a fatigue-testing machine of the Wohler type is in- 
stalled in the main building, which is about 100 ft. 
long by 40 ft. wide. 

In his speech at the opening ceremony, Mr. Pye 
described Cambridge as a unique centre of aeronautical 
research because of the high scientific standard attained 
in combination with practical flying. The Duxford 
establishment had the advantage of being under the 
control of one man, viz., Dr. de Bruyne, and in 
Mr. Pye’s opinion the best research was almost always 
the outcome of individual initiative. Messrs. Aero 
Research, Limited, was a private research institution 
working in co-operation with Messrs. de Havilland 
and with some assistance from the Department of 
Scientific and Industrial Research. Its object was the 
improvement of synthetic materials composed of cellu- 
lose and synthetic resin, and he thought these materials 
would have a profound influence on the future of 
aeronautical design. Dr. de Bruyne’s studies of 
materials would form an admirable complement to 
the aerodynamic studies which Professor B. M. Jones 
and his colleagues were pursuing and would help to 
make Cambridge a national centre of aeronautical 
research. 

In a brief reply, Dr. de Bruyne expressed his 
thanks to Trinity College for permitting him to carry 
on the work and to Professor B. M. Jones and 


h | others who had assisted him, referring specially to 


Messrs. de Havilland, who, by installing the hydraulic 
press in his laboratory, had demonstrated their faith 
in the future of synthetic materials for use in aircraft 
construction. 
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INTERNATIONAL EXHIBITION 
OF INVENTIONS. 


Tue twelfth International Exhibition of Inventions 
opened at the Central Hall, Westminster, London, 
on Wednesday, September 30, and will close to-morrow, 
Saturday, October 10. The exhibition is organised 
by the Institute of Patentees, 10, Victoria-street, 
London, 8.W.1, to enable inventors to bring their 
ideas before the public and, if possible, to secure their 
commercial development. The entries, which have been 
received from seven countries, are organised in five 
sections : Domestic, mechanical, electrical and 
wireless, building and housing, and miscellaneous, 
and mainly emanate from those engaged in walks 
of life other than those which can be described under 
these headings. We should say that the exhibits 
in the three sections most akin to engineering are less 
numerous than usual and that there is more simplicity 
and less tendency to attempt to short-circuit well- 
established physical laws. The way to successful 
development may therefore be easier. At the same 
time there is a reluctance to tackle such unsolved 
problems as still exist. 

In the mechanical section there is more than one 
example of such things as lock nuts, couplings, gears 
and tools, and several attempts are made to deal 
with the road-accident problem by devices for automati- 
cally directing headlights, for operating road traffic 
signals and for lighting curbs. Among these is a 
spring-mounted bumper bar which, when it strikes 
a human being or other object, closes the electric circuit 
of a solenoid through a trip so that a special brake is 
applied. This brake consists of a band, which is 
normally coiled and, when released, acts as a sprag on 
the road surface in front of the rear wheels. A method 
of changing gears from a lever on the steering column 
or dash board, and thus moving selector rods through 
a flexible wire is also shown. Another device, which 
is especially intended for use on lorries negotiating 
bad ground, is an auxiliary gear which, by cutting 
out the wheel slipping action of the differential on 
slippery roads, enables the vehicle to accelerate from 
rest or low speed without slipping the clutch. There 
are two devices for indicating tyre pressure or the 
occurrence of punctures. One of these consists of a 
rubber diaphragm which is fitted in a small tube 
forming an extension of the ordinary valve. This 
diaphragm is normally kept inflated by the air pressure 
and thus maintains two contacts a short distance apart. 
When the air pressure falls, however, the diaphragm 
deflates, so that the contacts make circuit and light a 
lamp on the dash board. In the other device, the 
same end is attained by the spreading of the outer 
cover from the rim. To enable the speed of a car to 
be indicated to the driver by the sense of touch, a 
centrifugal governor is arranged to bring a vibrator 
into action and thus cause a trembling to be felt in 
the steering wheel. Another branch of mechanical 
engineering is represented by a separator which consists 
essentially of an electrically-heated centrifuge, It 
is claimed for this that it can be used to heat mixed 
gunmetal and white-metal borings to such a tempera- 
ture that the iatter are fused. The molten metal 
is then ejected by centrifugal force and the residue is 
discharged through the base by depressing a pedal. 

The electrical section contains a surprisingly small 
number of exhibits, and many of these are concerned 
with the tuning of wireless-receiving sets and the 
identification of stations. The most interesting device 
is one in which the conventional plungers and light 
springs of an electric lamp holder are replaced by 
stronger springs, the protruding ends of which them- 
selves make contact with the terminal plates of the 
lamp. This might be of some practical value. An 
ingenious attempt to obviate the disadvantages of a 
complete failure of an electric lamp is a circular 
coiled-coil filament with which the leading-in wires 
make connection at the opposite ends of a diameter. 
It is claimed for this that should a fault occur in one 
semi-circle, the other will still provide some light. 

In the building section there is an attempt to deal 
with the problem of refuse disposal in flats. This 
consists of a revolving table on to which the refuse is 
discharged through a chute and which is heated by 
electrical elements so that charring occurs. The burnt 
residue is then flung by centrifugal force on to the 
walls of an outer casing, where it is periodically flushed 
and discharged into the drains through interceptor 
traps. There are obvious limitations to the adoption 
of this idea. Mention may be made of a drainage 
system in which polished and transparent material 
is used for the pipe, so that any obstruction can be 
easily located ; and of a bolt, the end of which is larger 
on one side than the other, thus enabling a door to be 
kept tight against the post to prevent rattling. 

t should be stated that at the exhibition the new 
inventions are distinguished by numbers only, and 
we have adopted a similar reticence. Those interested, 
however, may apply to the Institute of Patentees for 
further particulars. 





THE DOVER DOCK FOR THE CROSS- | 
CHANNEL TRAIN-FERRY SERVICE. 


AN important new departure cross-channel 
traffic will be inaugurated on October 14 next, when 
the first passenger train utilising the train-ferry service 
between Dover and Dunkerque will leave Victoria 
station. The new service has already been referred to 
in our columns, and a paper by Sir Westcott Abell, 
read before the Institution of Naval Architects, in which 
a very full description of the three vessels to be 
employed was given, was reprinted in vol. exxxix, | 
page 426 (1935). We propose in this article to deal | 
with the new dock to accommodate the boats at Dover, | 
but before doing so, may recall that the service is for 
both passengers and goods, and that the former, if 
they so desire, can entrain at Victoria station and remain 
in their compartment until Paris reached. As, 
however, the vessels are provided with the usual 
passenger accommodation, passengers who prefer to 
do so can leave their compartments during the crossing 
It is proposed to run a service in both directions each 
night, the Paris train leaving Victoria at 10 p.m. and the 
London train leaving the Paris Nord station at 9.50 
p.m. The three vessels employed, the Twickenham 
Ferry, the Hampton Ferry, and the Shepperton Ferry, 
have been designed and built under the general dire« 
tion of Sir Westcott Abell to the order of the Southern 
Railway, the actual construction being carried out by 
Messrs. Swan, Hunter and Wigham Richardson, 
Limited, Wallsend-on-Tyne. The special sleeping cars 
for the service have been constructed by Messrs. the 
Wagon-Lits Company. Each car will accommodate nine 
first-class passengers in single-berth compartments | 
und 18 second-class passengers in two-berth compart 
ments. The cars are 62 ft. 11 in. long, and are adapted | 
for running over both the British and French gauges. 
Specially wide wheel treads are employed, as the two 
rail gauges differ by half-an-inch 

Turning now to the docking arrangements, it may | 
be mentioned that before deciding to locate the sea 
terminus at Dover, every possible alternative location | 
was studied. All likely sites at Dover were then 
closely examined and the form of construction of the 
terminal carefully considered. The extreme variation 
between the highest and lowest water level is 25 ft., 
and this precluded the adoption of an inclined approach 
in the form of a bridge, as such an approach would have 
had to be about 500 ft. in length to give a suitable 
incline over which sleeping cars could pass. In addition, 
the weather conditions in Dover harbour are frequently 
severe, so that the mooring of the ship to such a 
bridge might often have been impossible. It was | 
finally decided to build an enclosed dock, with powerful 
pumps to regulate the water level to the required 
height in the shortest possible time. A convenient 
site was found close to the present Marine station. 
It was realised from the first that the work was likely 
to present considerable difficulties, but these proved 
much greater than had been anticipated, due mainly 
to faults in the strata of the sea bed. Originally, it 
was intended to surround the site with a cofferdam | 
consisting of a double row of steel piles driven into the | 
chalk, stiffened by cross walls and bracings and filled 
with earthwork. Before much progress was made, 
winter storms demolished such parts of the walls as 
were completed, and it was then decided to enclose 
the area with concrete walls roughly 25 ft. in thickness, 
built on mass concrete foundations previously laid 
under water by divers, the walls to consist of pre-cast 
blocks each weighing 7 and bonded 
together. An opening in the walls was left to form the 
dock entrance, and this entrance was temporarily 
closed by a specially-designed steel caisson 92 ft. long, 
60 ft. wide and 28 ft. thick, the weight of which was 
125 tons A view of the north wall under construc- 
tion given in Fig. 2, annexed. The surrounding 
walls were designed to form an integral part of the 
work, and the proposal was to complete these walls 
und the foundations for the caisson, place the latter 
in position, pump out the area, and complete the dock 
works, including the gates and pump culverts, in the 
dry. The foundations were laid in the solid chalk 
as deep as 50 ft. below high-water level, and nothing 
was discovered to canse misgiving as to the practica- 
bility of carrying out the programme outlined, the 
chalk being found to be hard and of a consistently 
solid nature. When, however, the operation of pump- 
ing out the enclosed area was undertaken, it was 
found that owing to the existence of fissures in the 
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chalk rock forming the sea bed, the water came through 
the bottom faster than it could be pumped out. Some 
weeks were spent in depositing mud on the outer side | 
ot the walls in hopes that it would be sucked in and seal | 
the fissures, but this device was unsuccessful. Consi- | 
deration was given to the possibility of freezing a| 
certain thickness of the sea bed, and other possible 
means of dealing with the situation were explored, 
but ultimately an entirely novel method was decided on. 

Briefly, the problem was to construct the dock, | 
has internal length of 414 ft.. an overall 
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width of 70 ft., and a depth of water over the cill 
at lw.s.t. of 17 ft., in an area from which it was 
impossible to remove the water. The entrance had 
to be closed by two gates of the box or flap-door type, 
each weighing 300 tons, and working independently 
of each other on horizontal hinges laid below the dock 
cill. The site was subject from time to time to practi- 
cally open-water conditions, with the possibility of 
waves as high as 15 ft. to 17 ft. during the greater 
portion of the year. The method of operation adopted 
for the excavation of the chalk rock in the dock area 
consisted of enclosing a dredger in the area and placing 
the temporary caisson in position at the entrance, thus 
enabling the excavation to be carried out in still water, 
though subject to the normal rise and fall of the tide. 
The rock was of so tough a character that the dredger 
buckets had to be provided with teeth of the very 
hardest steel, which tore out small quantities of chalk 
at a time, with heavy grinding and vibration of the 
dredger. The two most critical parts of the scheme 
were the construction of the cill on which the dock 


|} gates hinge, with foundations 50 ft. below high-water 


level, and the construction of the pump house, the 
foundations of the lowest floor of which were at about 
the same level. For the formation of the dock cill, 
it was decided to construct and sink a specially-designed 
steel pontoon of U shape, the two flap gates being hinged 
on either side of the lower horizontal base, and the 
gates, when in the vertical position, closing the open 
space between the two vertical sides. The horizontal 
base of the pontoon before the two vertical sides were 
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fixed is shown in Fig. 1. When in the horizontal 
position, the gates lie flat on the dock bottom. The 
pontoon was built of steel plates and angles riveted 
together and very strongly braced. Over the vertical 
sides the Jength is 91 ft., the total height is 60 ft., and 
the thickness is 29 ft. The whole of the interior of the 
pontoon was filled with concrete except for certain 
culverts and ducts for the accommodation of pipes, 
and so on. The pontoon was built on land in the vici- 
nity and fitted with the massive cast-steel gate hinges 
before launching. It was then lowered into the sea, towed 
into place, and sunk between carefully constructed 
guides in its exact final position. So accurately was 
this work done that on completion, although the 
caisson weighed about 440 tons before filling with 
concrete, it was within ,',-in. of its correct position and 
level, and no particular difficulties were encountered 
in placing the gates in their final position in the hinges. 
A view of the gates floating in the dock is given in 
Fig. 4, and one showing the inner gate being submerged 
is reproduced in Fig. 3. 

Turning now to the construction of the pump-house, 
three sets of vertical-spindle centrifugal pumps have 
been installed, each of 230 h.p. capacity, and together 
capable of dealing with a maximum of 120,000 gallons 
of water per minute. To ensure the highest possibl 
efficiency it was necessary that the pumps should b« 
situated well below the lowest water level, and this 
involved constructing the pump chamber, 102 ft. long 
by 40 ft. wide, with the lowest floor 50 ft. below high 
water level. It was also necessary that this chamber, 
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under water, and that when the side walls were built 
it should be capable of being dried out so that the 
culverts from the sea to the dock could be fixed and 
joined up in the dry, These culverts vary from 
6 ft. to 10 ft. in diameter. Bearing in mind the 
fissured state of the sea bottom, it was essential that 
the floor of the chamber should be capable of resisting 
the upward pressure of the water at a head of 50 ft., 
equivalent to 14 tons per square foot. Twenty-one 
steel girders, each 48 ft. long by 5 ft. deep, and weighing 
5 tons each, were therefore laid at 5-ft. centres on 
prepared foundations on the sea bed. The level of 
the foundations had to be fixed by means of grillages 
formed of old rails, and the girders were lowered into 
place and positioned by the divers. The concrete was 
then filled in between the girders to form a watertight 
reinforced floor. The inner side of the pump-house 
walls was shuttered by steel piles, the base of which 
were stepped into steel channels previously laid at a 
suitable distance from the ends of the girders on both 
sides. The concrete floor was laid by means of under- 
water tremies, the bottoms of which could be opened 
when they were lowered to the required depth, thus 
enabling the concrete to be laid between the girders 
by the divers. The concrete in the side and end 
walls of the pump house was laid through a tremie 
pipe, a device enabling the concrete to pass to the 
required level without coming into contact with the 
surrounding water. At the bottom of the pipe, the 
divers guided the concrete into its correct position. 
With this process, it is essential that once a length of 
work has been commenced it must proceed to comple- 
tion without interruption. Although the method of 
constructing the chamber was entirely novel, so far 
as is known, the whole operation was completely 
successful. When the water was pumped out, it was 
found that there was no percolation whatever even 
under the maximum head. The upper portion of the 
pump-house is a steel-framed building with brick walls 
and a steel roof. It provides accommodation for the 
pump motors, the electrical gear controlling the opera- 
tion of the main and auxiliary pumps, the valves, and 
the special generators supplying the motors for the 
dock-gate winches. A view of the interior of the 
house is reproduced in Fig. 5. 

The main dock walls are 28 ft. thick, and the method 
of constructing them was to drive two rows of sheet- 
steel piling in the still water of the enclosed area, the 
steel piles forming the shuttering for the mass concrete 
of the walls. The latter were then constructed in 
lengths of about 40 ft. at a time, again employing 
temie pipes. One of the final stages in the construc- 
tion of the dock was the laying of a concrete floor about 
5 ft. in thickness over the whole area with the object 
of avoiding the percolation of water from the sea bed. 
The whole of this concrete was deposited under water 
and levelled off by divers, strips of the floor about 
80 ft. long by 25 ft. wide being laid at a time. Owing 
to the unusual conditions under which the work of 
constructing the dock was carried out, unlooked-for 
problems arose almost daily. The work wasin progress 
day and night without cessation for three years, and 
for the greater part of this time nothing could be 
seen above water to indicate that the work was 
proceeding. 

In addition to the dock, an approach jetty, 400 ft. 
long by 30 ft. wide, has been constructed, alongside 
which the vessels will lie before entering the dock. 
This jetty was formed of concrete piers enclosed in 
sheet-steel piling. From the jetty, the vessels will 
be warped through the open gates into the berth, 
after which the gates will be closed and the water 
raised or lowered to the required level by means of 
the pumps. When the vessel is at the required level, 
connection to it will be made at the inner end of the 
dock by means of a bridge 70 ft. long. This bridge 
will normally be approximately level, but as loading 
and unloading of the trains on to the vessel takes 
place there will naturally be some tilting both longi- 
tudinally and sideways of the vessel. The bridge is a 
complete articulated structure, being constructed to 
take up any difference in level caused by the tilting, 
and it can be raised clear of the vessel when necessary. 
A large steel pin at the end of the vessel will enter 
a recess which has been formed in the bridge. Two 
lines of rail track cross the bridge, so that it will be 
possible for two lines on the vessel to be dealt with 
|at the same time. The passage of all traffic between 
the railway lines on the shore and the vessel will be 
controlled by a complete electric signalling and inter- 
locking installation. Ordinary locomotives will be 
used for transferring the railway vehicles between the 
| boat and the land. In association with the dock, a 
| customs house is being constructed, and this will also 
| contain the usual railway offices. A transit shed will 
|form part of the terminal station, containing con- 
| siderable space for bonded stores. Special facilities 
| are provided for the transit of motor-cars, for which 
|a large garage is provided on the upper deck of the 
| ships. In conclusion, it may be mentioned that on the 
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French side, locks were already in existence at 
Dunkerque, and comparatively little adoption has 
been required. More than 1,500 wagons have been 
built for the freight service, and it will be possible 
to send goods direct to any part of the Continent 
except Russia and Spain, where the gauge is different. 
The principal materials used in the dock works were 
120,000 cubic yards of concrete and 7,000 tons of steel- 
work, and 220,000 cubic yards of dredging were 
required. The main contractors for the work at the 
commencement of the contract were Messrs. E. Nuttall, 
Sons and Company and Messrs. J. Mowlem and Com- 
pany (Joint), Limited, but since June, 1935, the execu- 
tion of the work has been completed by Messrs. J. 
Mowlem and Company, Limited, on behalf of the 
joint firms. The whole of the works have been carried 
out to the designs and under the supervision of 
Mr. George Ellison, M.Inst.C.E., the Southern Railway 
Company’s chief engineer. 








ENGINEERING TRAINING AND 
EDUCATION. 


Lectures on Oil Engines.—A course of six special 
public lectures on “ Injection and Combustion in 
Oil Engines,” will be delivered at 5.30 p.m., on Thurs- 
days, October 15, 22, and 29, and November 5, 12, 
and 19, in the Department of Mechanical Engineering 
of the University of London, King’s College, Strand, 
W.C.2, by Dr. 8. J. Davies. The lectures will deal with 
historical aspects, basic problems, cycle of reference, 
utilisation of air, injection, ignition and combustion, 
properties of fuels, designs of combustion chambers, 
performance, and trend of development. Admission 
to the course is free and no tickets are required. 








LAUNCHES AND TRIAL TRIPS. 


MATADIAN.”’—Single-screw tank steamer for the 
carriage of palm and other oils in bulk ; triple-expansion 
engine, working in conjunction with a low-pressure 
exhaust-steam Bauer-Wach turbine. Launch, October 1, 
Main dimensions, 395 ft. by 50 ft. by 23 ft. 3in. Built 
by Messrs. Swan, Hunter and Wigham Richardson, 
Limited, Newcastle-upon-Tyne, for Messrs. United Africa 
Company, Limited, London. 

“ Syrian Prince.’’—Single-screw cargo and passenger 
steamer for service between United Kingdom and Medi- 
terranean ports ; GE te engine, supplied by 
Messrs. Richardsons, Westgarth and Company, Limited, 
Hartlepool Launch, October 1 
204 ft. by 44 ft. by 27 ft. Lin. 
Shipbuilding Company, Limited, Haverton Hill-on-Tees, 
for Messrs. The Prince Line, Limited, London. 

“ SPRINGWAVE.’’—Cargo steamer; triple-expansion 
engines, supplied by Messrs. The North Eastern Marine 
Engineering Company, Limited, Sunderland. Launch, 
October 1. 
16 ft. Built by Messrs. Short Brothers, Limited, Pallion, 
Sunderland, for Messrs. The Springwell Shipping Com- 
pany, Limited, London 

* Breacuy.”’—Cargo and passenger steamer for service 
between Glasgow and English and Irish ports; triple- 
expansion engines. Launch, October 1. Main dimensions, 
270 ft. by 38 ft. 3 in. by 18 ft. 6 in. Built and engined 
by Mesars. Alexander Stephen and Sons, Limited, Lint 
house, Govan, Glasgow, to the order of Messrs. Clyde 
Shipping Company, Limited, Glasgow 


Main dimensions, 


“Care Mariato,.’’—Single-screw steam trawler for 
service in the northern waters of Iceland, Bear Island, 
and the White Sea; triple-expansion engine, supplied 
by Messrs. C. D. Holmes and Company, Limited, Hull. 
Launch, October 1. Main dimensions, 168 ft. 6 in. by 
27 ft. 6in. by 15 ft. Built by Messrs. Cochrane and Sone, 
Limited, Ouse Shipbuilding Yard, Selby, Yorks, for 
Messrs. Hudson Steam Fishing Company, Limited, Hull, 





FLAMerrRoor Licutine Frrrines Among the new 
types of flameproof fittings, which have been placed on 
the market by Messrs. General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, is a portable 
handlamp for industrial use. This is wired with a double- 
sereened twin cable in which each conductor is separately 
screened by a metallic sheath. These sheaths are con- 
nected to earth, and thus earth the lamp. In addition, 
if the cable is damaged, they cause an internal short and 
blow the fuse before a short-circuit can occur between 
the two conductors. This system of protection has been 
approved by the Home Oftiee 


Tae Late Dr. D. Scainp_er-Huser.—We note with 
regret the death of Dr. Detrich Schindler-Huber, which 
occurred on September 22, after a short illness at his 
home in Zirich, Switzerland. Dr. Schindler-Huber, 
who was in his 8Ist year, was for many years a member 
f the board of administration of Messrs. Ateliers de 
Construction Oecerlikon, Ocerlikon, Switzerland, and was 
also chairman of Messrs. Oecerlikon, Limited, Victoria 
House, Southampton-row, London, W.C.1. The indus- 
trial development of Oerlikon began in 1872, when a 
foundry was established there. In the middle of the 
‘eighties of last century, however, these works commenced 
to manufacture electrical equipment and a world-wide 
reputation for their products was gradually built up 
In 1899, the firm of Messrs. Ateliers de Construction 
Ocerlikon was turned into a limited-liability company, 
while the firm of Messrs. Oerlikon, Limited, was regis- 
tered in November, 1921 


Built by Messrs. Furness | 


Main dimensions, 220 ft. by 36 ft. 3 in. by | 
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TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are furnished. Details may be obtained on application 
to the Department at the above address, and quoting 
the reference number given in each case. 

Belting, hair, balata, and leather, and accessories. 
Argentine State Oilfields, Buenos Aires ; November 12. 
(T.Y. 2,066.) 

Humidistats, 24, required to control the switching 
of a 230-volt, a.-c., 20-ampére heading circuit through a 
power relay. Post and Telegraph Department, Welling- 
ton, N.Z.; December 4. (T.Y. 30,851.) 








CONTRACTS. 


Messrs. Artsa Crarc, Limrrep, Strand-on-the-Green, 
Chiswick, London, W.4, have received an order from the 
Aden Port Trust for one of their three-cylinder, 24-36 h.p., 
marine Diesel engines, fitted with 2:1 reduction gear, 
| electric starting, and electric generating equipment. This 
| constitutes the third repeat order for this type of e _ 





| placed by the Aden Port Trust. The engines are i 
n launches for official use. 


i 
Messrs. J. Browetr Lixpiey (1931), Lix«rrep, 

Coborn Works, Letchworth, Herts, are to supply ten 
two-stage steam and motor-driven air compressors, 
ranging from 500 cub. ft. to 750 cub. ft. per minute 
capacity for gold mines in Western Australia; two 
3,300 cub. ft. per minute single-stage, tandem, steam- 
driven gas compressors for gas boosting at a coking 
plant in the aatel England ; and two two-stage motor- 
driven air compressors, having a delivery pressure of 
750 cub. ft. and 1,000 cub. ft. per minute, for a steelworks 
| in the Midlands. 
| Messrs. C. A. Parsons AND Company, LIMITED, 
| Heaton Works, Newcastle-upon-Tyne, 6, have received 
an order for two turbo-generators of 18,750-kW capacity 
at 1,500 r.p.m., for the iron and steel works of Messrs. 
| Broken Hill Proprietary Company, Limited, New South 

Wales. The turbines will be of the single-cylinder reaction 

type, taking steam at 375 lb. per square inch, and 750 

deg. F., and the alternators will generate current at 
| 6,600 volts and 25 cycles. 





Messrs. INTERNATIONAL ComsBustion, Limrrep, Ald- 
wych House, Aldwych, London, W.C.2, have received 
two repeat orders for “ L "’ stokers, three for the Shrop- 
| shire, Worcestershire and Staffordshire Electric Power 
| Company, for Stourport power station, and three for 
| Messrs. Fife Coal Company, Limited. The stokers for 
| Stourport will be of the twin type, each 26 ft. wide by 
| 21 ft. 6 in. long, giving a grate area of 559 sq. ft. The 
stokers for Messrs. Fife Coal Company will each be 
| 14 ft. wide by 16 ft. long, giving a grate area of 224 sq. ft. 
The aggregate ““L”’ stoker grate area sold during the 
last twelve months now stands at upwards of 20,000 sq. fts 








BOOKS RECEIVED. 


| Road Making and Road Using. By T.Satxtetp. Second 

| edition. London: Sir Isaac Pitman and Sons, 
Limited. [Price 7s. 6d. net.] 

Department of Overseas Trade. No. 650. Report on 
Economic and Commercial Conditions in Syria and the 

| Lebanon, June, 1936. By G. T. Havarp. [Price 9d. 
net.] No. 651. Report on Economic and Commercial 

Conditions in New Zealand, April, 1936. By R. 
| Bovurer and T. G. A. Muwntz. [Price 2s. net.] 
London: H.M. Stationery Office. 

Technical Electricity. By H. T. Davipcr and R. W. 
Hutcutnson. Fifth edition, revised. London: Uni- 
versity Tutorial Press Limited. [Price 12s. 6d. net.] 

How to Buy Timber (Including Plywood). By R. R. 
RIvERs. London: Sir Isaac Pitman and Sons, 
Limited. [Price 3s. 6d. net.} 

Television. Technical Terms and Definitions. 
Lewis. London: Sir Isaac Pitman 
Limited. [Price 5s. net.] 

Department of Scientific and Industrial Research. Building 
Research. Bulletin No. 5. The Properties of Breeze 
and Clinker Aggregates and Methods of Testing their 
Soundness. By Dr. F. M. Lea. Revised edition. 
London: H.M., Stationery Office. [Price 6d. net.] 

Locomotive Engineers’ Pocket Book, 1936-7. London : 
The Locomotive Publishing Company, Limited. [Price 


3e. 6d. 
Wireless Engineering. Being a revised and enlarged 
Principles and Practice. By 


edition of Wireless 
Proressor L. 8. Patmer. London: Longmans, 
[Price 21s. net.]} 


| Green and Company, Limited. 
The Railway Ha k, 1936-1937. Compiled under the 


direction of the Eprror or “ Tue Rartway GazerrTe.” 
London: The Railway Publishing Company Limited. 
| [Price 28. 6d.] 

The Association of Engineering and Shipbuilding Draughts- 
men. Steam Locomotive Design. By D. Patrick. 
[Price 4s. net.] Small Craft Types. By Joun A. 
Mavor. [Price 3s. net.] London: The Draughtsman 
Publishing Company, Limited. 

Coal. Its Constitution and Uses. By Proressor 
Wruras A. Bone and Dr. nog <4 pe ne 
a supplementary chapter upon F' ‘conomy eat 
Teagamesion in I aetrial Purancee. By Dr. R. J. 

| Sarsanr. London: Lo , Green and Company, 

| Limited. [Price 25e. net} 

Ministry of Tra rt. Roads Department. Experi- 
mental Work on Roads. Report for 1935-36 of the 
Experimental Work on Highways (Technical) Committee. 
London: H.M. Stationery Office. [Price ls. net.] 





By E. J.G. 
and Sons, 











PERSONAL. 


Mr. E. Carey, clerk to the sub-committees of classj- 
fication of Lloyd’s Register of Shipping has retired after 
49 years’ service with the Society. He has been succeeded 
by Mr. R. J. Sladden, who has been acting as deputy to 
Mr. Carey for some time past. 

Messrs. THos. W. Warp, Liurrep, Albion Works, 
Savile-street, Sheffield, have been appointed agents for 
the British Isles for the Reid surface grinders, which are 
built in the United States by Messrs. Reid Brothers 
Company, Inc., Beverley. 

Tse Instrrvrion or Gas EnGInzERS have remove! 
their offices from 28, Grosvenor-gardens to 1, Grosvenor- 
place, London, 8.W.1. 

Mr. H. H. Swrrt, who, for the past sixteen years has 
been on the staff of Messrs. The English Electric Com. 
pany, Limited, and has since July, 1934, been assistant 
manager of the traction de ment of the Company in 
London, has been inted assistant electrical engineer 
to the London and North Eastern Railway Company. 

Mr. Howarp T. STILLWELL, late sales manager of 
Messrs. Leo C. Steinle, Limited, has joined the staff of 
Messrs. E. H. Jones (Machine Tools), Limited, The Hyde, 
Hendon, London, N.W.9, as sales engineer in the London 
territory. 

Messrs. Untrep States Merattic Packine Com- 
PANY, Liurrep, Soho Works, Allerton-road, Bradford, 
have removed their London office from 116, Fenchurch- 
street, E.C.3, to Coronation House, 4, Lloyd’s Avenue, 
E.C.3. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesda, 

The Cleveland Iron Trade._-_New business in Cleveland 
pig-iron is almost impossible. Stocks have been virtually 
cleared for a considerable time and the very limited 
output is insufficient to meet customers’ demands. Supply 
is sufficient to cope with essential current needs of home 
users, but leaves very little tonnage available for other 
purposes and the continued stringent situation is causing 
considerable concern. Merchants are pressing persis- 
tently for larger supplies against old contracts, but 
experience much difficulty in persuading makers to 
transfer to them parcels of iron, particularly if they are 
intended for shipment to foreign destinations. Ther 
seems no prospect of early material enlargement of pro- 
duction. Fixed minimum prices remain at the equi- 
valent of No. 3 quality at 75s. delivered to local buyers 
and to Falkirk customers ; 77s. delivered to North-East 
Coast districts ; and 78s. delivered to Glasgow. 

Hematite.—East Coast hematite brands of pig are not 
so scarce as are Cleveland sorts of iron, but makers have 
still to distribute tonnage cautiously. They are supply- 
ing occasional parcels to secondhands, who, however, are 
not receiving sufficient iron materially to reduce long 
overdue deliveries to Continental buyers. Production 
is taken up as it becomes deliverable, and saleable stocks 
are very light. Buyers are keen to negotiate and would 
readily pay ruling prices for extensive quantities of 
hematite for almost any delivery, but makers need a 
large proportion of the output for their own consuming 
departments, and have sold as heavily as they consider 
prudent. Quotations are governed by No. 1 grade of 
iron at 85s. 6d. delivered to North-Eastern areas, con- 
sumers who do not buy in other markets receiving a 
rebate of 5s. 

Foreign Ore.—Conditions still prohibit new business 
in foreign ore, but imports under running contracts 
continue to arrive with a regularity and con- 
sumers are not short of supplies. ransactions are likels 
to be substantial when the market state returns to 
normal. 

Blast-Furnace Coke.—The large make of Durham 
blast-furnace coke is to be increased in the near future 
Sellers have well-filled order books and good medium 
qualities remain at 24s. 6d. delivered to Tees-side works. 

Blast-Furnacemen’s Wages.—The average net selling 
— of No. 3 Cleveland pig-iron for July, August and 

ptember having been certified at 62s. 0- 19d. per ton as 
com with 61s. 3-4d. per ton for the previous three 
months, Cleveland blast-furnacemen’s wages are ad- 
vanced by 0-75 (three-quarters of one) per cent. for th 
last quarter of the year, raising wages from 11-25 per 
cent. above the standard to 12 per cent. above the 
standard. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel firms are running much of thei! 
machinery at capacity and are unable to accept orders 
for delivery of some commodities before next Spring 
Re-rollers continue to call for increased tonnage of sem: 
finished steel and buyers of finished steel would welcom: 
heavier deliveries. Black-sheet makers are busy on 
home orders and are receiving rather better inquiries 
from overseas customers. Heavy expanding needs 0! 
constructional unde i and of shipbuilders are 
taking up large tonnage of finished steel. While manu- 
facturers of steel are still concentrating on coping with 
domestic requirements, a fair amount of export business 
has been put through. Principal market quotations for 
home business are: Common iron bars, 10l. 10s. ; best 
bars, 111. ; double best bars, 11/. 10s. ; packin (parallel). 
Ol. Te. ; king (tapered), 107. 10s. ; steel billets (soft). 
6l. 2s. 6d.; steel billets (hard), 71. 7s. 6d.; steel bar= 
9l. 7s.; rivets, 12l.; steel boiler plates, 9. 17s. 6d 
steel ship plates, 9/. 7s. 6d.; steel angles, 9.; stee! 
joists, 91. 7s. 6d. ; heavy sections of steel rails, 81. 10s 
for parcels of 500 tons and over and 9. for smaller lots 
and fish plates, 127. 10s. Black sheets (No. 24 gauge 
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are 121. for delivery to home customers and 10l. 10s. 
f.o.b. for shipment abroad, and galvanised corrugated 
sheets (No. 24 gauge) are 14. for delivery to home cus- 
tomers and 121. 10s. f.o.b. for shipment overseas, 

Iron and Steel Imports.—September imports of iron 
and steel to the Middlesbrough area last month from 
foreign ports and coastwise totalled 1,887 tons, of which 
328 tons were pig-iron, 1,001 tons crude sheet bars, 
billets, blooms and slabs and 558 tons plates, bars, angles, 
rails, sheets and joists. Aggregate unloadings in August 
reached 3,180 tons, comprising 240 tons of pig-iron, 
2,511 tons of crude sheet bars, etc., and 429 tons of plates, 
bars, angles, etc. ; and imports in September a year ago 
amounted to 2,493 tons, 182 tons being pig-iron, 1,996 
tons crude sheet bars, &c., and 315 tons plates, bars, 
angles, &e. 

Tees Iron and Steel Shipments.—September shipments 
of iron and steel from Middlesbrough and sub ports 
totalled 46,225 tons, compared with 50,820 tons in 
August. Among last month’s loadings was a cargo © 
481 tons of steel for Brazil. Shipments from the Tees 
to Brazil have not been made for many years. Of the 
6,906 tons of pig-iron cleared in September, 2,892 tons 
went coastwise and 4,014 tons went abroad; of the 
2,512 tons of manufactured iron loaded 920 tons went coast- 
wise and 1,592 tons overseas; and of the 36,807 tons of 
steel shipped 18,032 tons went coastwise and 18,775 tons 
overseas. Scotland was, as usual, the largest buyer of 
pig-iron, taking 2,617 tons; while Denmark accepted 
1,396 tons and Australia 1,300 tons. Once again the 
Union of South Africa was the largest purchaser of manu- 
factured iron, receiving 478 tons, the Straits being second 
with 465 tons. Among the principal customers for steel 
were: the Union of South Africa, 3,525 tons ; Denmark, 
2,859 tons ; India, 2,561 tons; the Straits, 2,515 tons, and 
Russia, 1,238 tons. 

Scrap.—Business in iron and steel scrap is light, con- 
sumers having large stocks and good contracts arranged. 
Light cast-iron is quoted 53s.; heavy cast-iron, 665s. ; 
machinery métal, 67s. 6d.; and heavy steel, 57s. 6d. to 
60s. Merchants are not keen to sell heavy steel at 
recognised market values. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—There has been little change in 
the Scottish steel trade during the past week and employ- 
ment at the various works is on a high level. The 
home demand is still as strong as ever and consumers 
are sending forward specifications with great regularity. 
Shipbuilders, marine engineers and constructional 
engineers are all busy and keep pressing for deliveries. 
While export business is fair, makers are not in too good 
a position to accept heavy tonnages because of the 
great demand from home consumers. In the black-steel 
sheet trade active conditions are general and orders 
are coming in from many sources, with the motor 
industry one of the best. Orders from overseas markets 
are again reported as better and inquiries have increased 
considerably of late. On July 22 last the home price 
for Nos. 21-24 gauge sheets was raised to 121. per ton, but 
it was decided then to make no change in export quota- 
tions pending adjustment with the other members of the 
Steel Cartel, but now an arrangement has been arrived 
at and the Steelmakers Conference have agreed to raise 
export prices by 10s. per ton. The advance covers the 
range of thin sheets under 3 mm. thick and is on the 
basis of 101. 10s. per ton, net f.o.b., for Nos. 21-24 gauge. 
The following are the current market quotations :— 
Boiler plates, 91. 17s. 6d. per ton ; ship plates, 91. Te. 6d. 
perton ; sections, 91. perton ; medium plates, 91. 15s. per 
ton; black-steel sheets, No. 24 gauge, in minimum 4-ton 
lots, 121. per ton, and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 141. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the malleable 
iron trade of the West of Scotland show practically no 
change and the outlet for bar-iron is not too good. 
There are quite a fair number of orders on hand and 
re-rolling of steel bars is helping to keep plant well 
employed. The re-rollers of steel bars have a large 
tonnage on hand and are running to full capacity. There 
is little export business at present. Prices are une! 
and are as follows :—Crown bars, 101. 10s. per ton for 
home delivery, and 101. per ton for export ; and re-rolled 
steel bars, 91. 7s. per ton for home delivery and 7. 10s. 
per ton for export. 


Scottish Pig-Iron Trade.—Activity still continues in 


the Scottish pig-iron trade and the demand is as heavy 
asever. The output is moving away steadily but con- 
sumers keep pressing for deliveries. Furnaces in blast 


number fourteen, and so far there is no indication of 


any increase being made. The following are the current 
market quotations :—Hematite, 85s. 6d. per ton, and 
basic iron, 75s. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 8ls. 6d. per ton, and No. 3, 
‘98. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 


Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, October 3, amounted to 433 tons. 
f that total 135 tons went overseas and 298 tons coast- 
wise. During the corresponding week of last year the 
figures were 20 tons overseas and 52 tons coastwise, 
making a total shipment of 72 tons. 
. W ages Increase in the Manufactured Iron Trade.— 
essrs. Thomas Petrie and James Sweeney, joint secre- 


‘aries of the Scottish Manufactured Iron Trade Concilia- 
tion and Arbitration Board, have received intimation 
‘rom Mr. William F. Andrew, C.A., Glasgow, that he has 
examined 
1936, 


the employers’ books for July and August, 





and certifies that the average net selling price | 


brought out is 91. 17s. 7-17d. per ton. This means that 
there will be an increase of 2} per cent. in the wages of 
the workmen. 

Shipbuilding.—Conditions in the Scottish shipbuildi 
industry are very satisfactory at the present time, an 
have been for the greater part of this year. This fact 
is borne out by the returns of tonnage launched which 
show that the 250,000-ton mark has now been exceeded 
and there are still three months of the year to go. Last 
year the full total output on the Clyde was nearly 172,000 
tons and up till the end of September this year the total 
is 214,052 tons. During the past month the number 
of new contracts reported was ten—nine to be built on 
the Clyde and one on the Forth—and most of these were 
for vessels of small tonnage, the largest being for two 
ore-carrying vessels of 7,900 tons each, to be built 
by Messrs. Lithgows, Limited, Port-Glasgow. The new 
contracts referred to are exactly double the number 
booked during August. The following table shows the 


¢| output from the various Scottish districts during the 


month of September, and the figures for the nine months 








of the year :— } 
September, Nine Months, 
1936. 1936. 
Ves Tons. Ves. Tons. 

The Clyde 9 29,603 74 214,052 

The Forth je. ae 1,286 15 20,152 

The Tay ... 1 553 8 20,728 

The Dee ... 1 869 8 4,659 

Total 13 32,311 105 259,591 
Inquiries for new vessels have been very recently 


and there are p ts of contracts for quite a number 
of passenger as well as vessels being placed in the 
near future. Several “Admiralty contracts are also 
likely to be given out this month. 


Shipbuilding Contracts—Four new contracts have 
been placed with Scottish shipbuilders since the were 
of this month and as several others are antici 
the outlook is again better. Messrs. Henry bb, 
Limited, Leith, have contracted to build a twin.screw 
motorship of 230 ft. for Messrs. The British India Steam 
Navigation Company. She will be of 1,400 tons'dead- 
weight. Messrs. William Denny and Brothers, Limited, 
Dumbarton, have received an order from Messrs. The 
New Medway Steam Packet Company, for a passenger 
vessel to be ready for service next summer. essrs. 
Fleming and Ferguson, Paisley, have booked orders 
for two powerful tugs. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—As had been anticipated 
following the devaluation of the franc, business with 
France on the steam coal market showed a marked 
contraction last week. New inquiry from this destina- 
tion was almost negligible, but the most disturbi 
feature was the fact that some buyers of anthracite 
deferred placing orders for the time being. Local ex- 

orters were anxiously watching events. The only 
bright feature of the export trades was the activity 
displayed in the South American and Irish Free State 
directions. Otherwise inquiry remained disappointing 
and orders placed were chiefly in respect of small quanti- 
ties only. Business with home consumers was again 
active and following the advent of colder weather demand 
showed further expansion. Collieries carrying on this 
trade were busily . Those catering for the export 
trades, however, continued only partially employed, but 
despite this, ample —— of most classes of coal were 
easily obtainable at di ices. A small order from the 
Setubal Electricity Wo: for peas and washed sized 
coals was placed with local exporters during the past 
week. When this order was last in the market, it was 
secured by German exporters, although it had previously 
been held in South Wales. Apart from this contract, 
business was almost at a standstill and the only new 
inquiry received was from the Oporto Electricity Works 
for a small quantity of coals. Best large coals were 
again neglected, and salesmen found it difficult to prevent 
further accumulation of stocks at the pitheads and 
consequently plentiful supplies were available at the 
scheduled minimum prices. Second qualities, however, 
continued to move off fairly satisfactorily, but cobbles 
still attracted little attention and remained dull. The 
washed small and sized es were scarce and with 
stem lists well filled for some time ahead values were 
strongly maintained. Ordinary smalls were rather more 
freely offered, although prices were upheld. Bituminous 
sized coals, partioginnly the nuts, were easy, but throughs 
moved off satisfactorily at recent values. A good demand 
was again experienced for cokes and with supplies limited 
prices were high. Patent fuel was only sparingly offered 
and firm. 

Iron and Steel Trade.—The iron and steel trade of 
South Wales and Monmouthshire continues to show 
improvement and most producers are heavily booked up 
with orders. Demand is‘active and a firm tone rules. 
The latest available figures reveal South Wales as the 
chief steel producing area of the country for the second 
month in succession. 
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Tue Royat Sanrrary Instrrvte.—The Health Exhibi- 
tion to be held in connection with the fiftieth Congress 
of the Royal Sanitary Institute will take place Roms 
July 12 to 17, 1937, at Birmingham, in the Bingley Hall. 
Applications for space must be made on the official 
form, which should be returned to the offices of the 
Institute, 90, Buckingham Palace-road, London, 8,W.1, 
not later than June 19. 








NOTICES OF MEETINGS. 





InstrruTion OF MgoHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. 
* Aircraft Accidents: Their Causes and Prevention,” 
to be introduced by Mr. M. L. Bramson. 


Institute oF Metaus.—Shefield Local Section : 
To-night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. Chairman’s Address on ‘‘The Trend of 
Research in Non-Ferrous Metallurgy,”’ by Professor J. H. 
Andrew. Swansea Local Section : Monday, October 12, 
6.30 p.m., The Y.M.C.A., Swansea. ‘‘ Some Objectives 
of Corrosion Research,” by Dr. G. D. Bengough. North- 
East Coast Local Section : Tuesday, October 13, 7.30 p.m., 
Armstrong College, Newcastle-upon-Tyne. Chairman's 
Address : ‘‘ Solders,” by Mr. H. ‘Dunford Smith. London 
Local Section: Thursday, October 15, 7.30 p.m., The 
National Physical Laboratory, Teddington, Middlesex. 
Chairman's Address: “The Common Field of the 
Engineer and Metallurgist,” by Dr. H. J. Gough, 

InstiTuTION oF AUTOMOBILE EnGINErERS.—Derby 
Centre: Monday, October 12, 7.30 p.m., The Queen's 
Hall, London-road, Derby. Presidential Address by 
Captain J. 8. va at the Coventry Centre: 
Tuesday, October 13, 7.30 p.m., The Geisha Café, 
Hertford-street, Coventry. 

InsTITUTION OF ELxEcTRICAL ENGINEERS.—North 
Midland Centre: Tuesday, October 13, 7 p.m., The 
Hotel Metropole, Leeds. Chairman’s Inaugural Address 
by Mr. 8S. R. Siviour, South Midland Centre : Wednes- 
day, October 14, 6.50 p.m., The Grand Hotel, Bir- 

i . Chairman’s Inaugural Address by Mr. E. A. 
Reynolds. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Industrial Sheffield is steadily con- 
solidating its position. Improvement has been main- 
tained and only in isolated sections is the situation less 
favourable than twelve months ago. The latest in- 
dications are, however, that there is still room for ex- 
= and the demand for steel and related products 

by no means reached the saturation point. Accord- 
ing to official statistics this area turned out in August—the 
latest available month—111,900 tons, as against 102,400 
tons in August last year. Though the former figure 
shows a drop against some of the preceding months of this 
year, coneiitarens consider it quite good in view of the 
fact that August is subject to adverse influences, such 
as holidays and stock-taking operations. For the first 
eight months of this year, Sheffield turned out 1,025,000 
tons of steel as compared with 983,600 tons in the 
corresponding period of last year. Another good sign is 
that during the past month the number of registered 
unemployed in this area has decreased by about two 
tho . The position, however, is not free from com- 
laints. One of these is byscrap distributors. Mr. Joseph 
ard, Chairman of Messrs. os. W. Ward, Limited, 
points to the big increase in the free importation of foreign 
serap, and contends that it was never intended that 
such importation should be permitted to depress British 
scrap below its real market value. Works ee 
in ship dismantling are operating under severe handicaps, 
largely arising from foreign competition and increased 
dismantling costs. The demand for raw and semi- 
finished materials is fully maintained. Steel-makin 


alloys are being consumed in larger tonnages. Structura 
steelmakers have good order ks. In the finished 
branches a healthy state of affairs exists. This is re- 


flected in a brisk demand for steelworks’, ironworks’, and 
reconditioned machinery of all types. More business is 
circulating in electrical equipment, railway rolling-stock, 
and shipbuilding requisites. Considering the time of the 
year, a satisfactory turnover is experienced by makers of 
agricultural machinery and parts. Inland sales show a 
decline as compared with three months ago, but to some 
extent this is offset by an increase in overseas require- 
ments. Cement and concrete-making plant is in good 
demand and progress has been maintained by the tool 
trades. 

South Yorkshire Coal Trade.—Supplies of fuel in this 
area will be restricted by a decrease of the quota during 
October from 65 per cent. to 60 per cent. On export 
account the position shows little change. Orders are 
scarce, and judging by the few inquiries circulating, an 
early improvement is improbable, There is an active 
inland demand for industriai fuel. Among the lines in 
request are washed doubles, singles, and smalls. The 
house-coal market is steadily improving. There was a 
rush of orders last week following the notification of an 
advance in prices from October 1. Most classes of coke 
are in short supply. Foundry and furnaces sorts are 
active media. e latest quotations are: Best branch 
handpicked, 27s. 6d. to 298. 6d.; kitchen nuts, 20s. to 
2ls.; house coal, 238. to 248.; seconds, 21s. to 22s.; 
kitchen coal, 18s. to 2ls.; Derbyshire brights, 21s. to 
22s.; and best South Yorkshire, 24s. to 30s. 








WELDING oF Larcre Grapers on TreEs-Srpe.—Meesrs. 
Head, Wrightson and Company, Limited, Teesdale Iron 
Works, Thornaby-on-Tees, have recently completed, at 
their No. 1 works, a contract which they believe to be 
the largest of its kind ever undertaken in this country. 
The contract was for six welded girders, 12 ft. 6 in. deep 
by nearly 60 ft.long. The girders were of such abnormal 
dimensions that special Sunday railway traffic arrange- 
ments had to be made for their conveyance, 
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COAL BREAKAGE. 


Tue handling of materials in all cases necessitates 
careful and appropriate technique. Among fuels, 
the greatest amount of thought has probably been 
bestowed upon furnace coke, though this has not 
always led to wise conclusions. Machinery has been 
devised to transport the coke from the bench to the 
railway wagon with the least risk of breakage, but 
when the blast furnace is reached, the material is 
unloaded and taken to the furnace under conditions 





the larger the coal, the higher the price. Although 
this principle may be well-founded in the current 
state of the market, it can hardly be said to be 
correct technically, for it is possible to obtain the 
same heating value from small coal, properly handled, 
as from large coal, while it is sound to argue that 
the smaller the coal, the greater is the chance of 
cleaning it from ash. The time may not be distant 
when coal will be assessed on a calorific basis as 
is already done in particular cases and in certain 
countries abroad, and price differentiation will not 
be in respect to size. The size will be selected to 
suit the apparatus in which the coal is to be used, 
and from that point of view it may be said that the 
greater the breakage at the colliery, the less will be 
the probable breakage in transit. The important 
thing will be to prevent breakage in transit and to 
supply the purchaser with the grade of coal that 
suits his purpose. To-day, it is not unusual for the 
purchaser to have to screen his coal on arrival. 
Where many different sizes are required by one 
purchaser, as for example in the case of the larger 
gas companies operating several different types of 
retort, the plan often adopted is to buy run-of-mine 
coal and to screen it on arrival prior to distribution 
internally among the several departments. The 
breakage of coal in transport is likely in the future 
to be of decreasing importance, though the 
abradability of coal, which is a measure of the 
relative amount of dust likely te be produced in 
transit, will still retain its importance, 

That such changes are already in train may be 
gathered from the increasing importance attached 
to the preparation of coal for the market in this 
country. Not only is a steadily increasing amount 
of small coal being washed or dry cleaned, but 
increased attention is being devoted to size grading, 
while changes in market conditions have necessitated 
in some instances the deliberate breakage of large 
coal into smaller sizes. The larger coals have 
nearly always to be broken by the user before use, 
and the demand that coals of the correct size shall 
be supplied from the mine, is certainly _ logical. 
In consequence of this development, the Fuel 
Research Board is now investigating the best 
methods of breaking coal into the required sizes 
while producing as little as possible of the sizes 
smaller than those in demand. It must not, of 
course, be forgotten that the harder portions of 
a seam may not—in fact usually do not—have 
the same composition or qualities as the softer 
portions, so that breaking and sizing, whether 
artificial or not, may not have quite the effect that 
the purchaser desires. At present, the problem in 
this country is primarily one of reducing the large 
coal to sizes between 8 in. and 2 in., such as 8 in. 
by 3 in., 5 in. by 3 in., or 4 in. by 2 in., and at 
present, a pick type of breaker is commonly 
employed. One such apparatus used in the South 
Wales coal-field has the pick points 1} in. off the 
breaker plates at the bottom of the stroke, with 





involving successive drops which are said to equal 
a single drop of some 50 ft. This, coupled with the 
abrasion that inevitably results from the railway 
journey, during which each piece of coke rubs 
against its neighbours, renders the care taken at the 
coke ovens to a great degree futile. The only 
justification for the careful handling practised at 
the ovens is to be found in the relations between the 
buyer and seller, the seller contracting to deliver 
to the wagons coke of good furnace quality, leaving 
it to the buyer to do what he likes with it afterwards. 
This somewhat curious attitude is certainly under- 
going modification, the change being primarily 
brought about by the demand for graded coke for 
the domestic market. The smaller sizes, coke nuts, 
commanded a price higher than furnace coke and it 
became advantageous to allow normal breakage to 
occur ; as » consequence, it is becoming recognised 
that rough handling at the ovens is not harmful, 
it being only necessary to send forward to the 
furnaces the larger, resistant, material, which has 
thus a good chance of arriving at its destination 
largely unbroken. The smaller coke, after separating 
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the breeze, may be sold in the domestic market. 
For the transport of coal other considcrations 
have applied in the past. Here the aim has correctly 
been, to get as much as possible of the coal as mined 
to the consumer in the largest possible size, because 








une Company, 131, Varick-street. For advertisements, 
reign Publishers Representatives, Inc., 67, West 44th-street. 





coal has been, and still is, paid for on a size basis— 





. 


secondary picks at 2} in. centres. 

Important as is this aspect of the preparation of 
coal for the market, the friability of the coal remains 
a subject upon which information is needed. Preli- 
minary experiments of the Fuel Research Board 
seem to suggest that in spite of large variations in 
friability, as judged by the proportion of large to 
small coal raised, the yields of breaker products are 
similar. If this observation should be confirmed, 
it would seem to lessen the degree of importance 
to be attached to friability. However, few coals 
have as yet been tested, and there are some coals in 
this country so hard or so soft that it is improbable 


that they would be covered by any generalisation 
of this kind. Nevertheless, it remains true that 
the amount of large coal that is as yet specially 
broken for the market is comparatively small in 
quantity ; the coal is, however, liable to be reduced 
in size by abrasion during transport. 


In order to investigate such aspects of the subject, 


the Department of Mines, Canada, has recently 
been carrying out work on coal friability, the results 
of which have been published in a report bearing 
the title Coal Friability Tests, with the sub-title 


* A Comparative Study of Methods for Determining 


the Friability of Coal and Suggestions for Tumbler 
and Drop Shatter Test Methods.” 
compiled by Messrs. R. E. Gilmore, J. H. H. Nicolls 


This has been 
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and G. P. Connell, the tests involved being intended 
to determine the comparative handling properties 
of coals in transit, and also to compare the different 
methods available for the determination of friability 
in the laboratory. 

In Canada it is, in general, considered that for 
use in ordinary household furnaces and hand-fired 
steam boiler installations sized lump coal having 
a high size-stability is the best type, whereas for 
use in mechanical stokers, by-product coke ovens 
and the like, the coal may vary widely in friability. 
For use as pulverised fuel a very friable coal is 
required, provided its rank, grade, and storage 
properties are satisfactory. Friability, for the 
purpose of this investigation, is defined as a physical 
property of coal implying size deterioration or 
degradation due to breakage along fracture lines, 
or due to inherent weakness in the coal lump. In 
low-rank coals, size degradation may occur by reason 
of loss of moisture, bat this is not to be confused 
with friability. 

The Department investigated seven methods, 
namely, the small jar tumbler, the A.S.T.M, (coke) 
drum tumbler, the box tumbler, the box tumbler 
(drum type), the Sheffield (coke) abrasion test, the 
A.S.T.M. (coke) shatter test, and the Illinois 
shatter test. The general conclusion reached was 
that any of these methods is adequate for the 
determination of the friability of coal, since the 
seven coals tested were placed by all of them in 
approximately the same order. Some of the 
methods, however, were not given very extended 
tests ; it is, for example, recorded that the Sheffield 
apparatus “is little, if ever, used in America, so 
that less attention was given to it than to the 
A.S.T.M. tumbler, and only three coals were tested.” 
Nevertheless, it was concluded that in this apparatus 
there is little breakage except abrasion, and “ it is 
clear that very prolonged tests in this tumbler 
will not produce as much breakage due to shatter 
or impact as is obtained in the A.S.T.M. (coke) 
drum tumbler.” As the result of these tests two 
methods were selected for special consideration as 
having advantages over the others. These were 
the small jar tumbler and the A.S.T.M. (coke) 
shatter test. Shatter-test methods cause breakage 
by impact of the lumps dropping a comparatively 
long distance on to a hard surface, whereas in the 
tumber methods both shattering and abrasion 
(attrition) come into play, the lumps falling short 
distances and rubbing against one another. 

The small jar tumbler apparatus consists primarily 
of a cylindrical porcelain (or iron) jar some 7} in. 
deep and 7} in. in internal diameter. A cylindrical 
iron frame consisting of two rings, connected by 
three strips of iron which project inwards as 
vanes or shelves, is fitted into the jar, which is 
otherwise empty. This is fixed as nearly in the 
centre as possible by means of wooden wedges. 
The frame is 6} in. long, 6] in, diameter, con- 
structed of }-in. by }-in. material with vanes § in. 
by } in. The vanes or shelves, which are supported 
by brackets attached to the inner surface of the 
rings, are § in. from the wall of the jar, so that 
they actually project 1} in. into it. In the test 
a weight of 1,000 grammes of coal, sized 1} in. to 
1 in. through a square mesh, is put into the jar, 
which is then sealed tightly and placed horizontally 
in a rack, in which it is rotated about its cylindrical 
axis at the rate of 40 r.p.m. for three hours. At 
the end of this time the coal is screened through 
square-meshed sieves having the dimensions 1 -05 in., 
0-742 in., 0-525 in., 0-371 in., 0-164 in., 0-0116 in., 
0-0058 in., and 0-0029 (200-mesh) in. At least four 
tests are made simul:aneously. 

The A.S.T.M. (coke) shatter-test apparatus con- 
sists essentially of an iron box 28 in. by 18 in. by 
15 in. deep, the bottom of which is formed of two 
equal-sized doors that can be simultaneously swung 
open to permit a 50-Ib. charge of coal (sized 3 in. 
to 2 in.) to fall 6 ft. on to a cast-iron plate sur- 
rounded by boards 8in. high. Four drops are given, 
and the material so obtained is screened through 
square sieves of sizes 2 in., 14 in., 1 in., ? in., } in., 
} in., and 0-0164 in. (35-mesh). The small jar test 
is notable for the preferential production of fines 
and dust, more especially of dust, while the shatter 
test is found to produce very little of either of these 
grades. It was concluded as a result of the investi- 








gation that Yancey’s formula adequately expresses 
friability. This formula is : 
Friability per cent. 
(original average size) — (final average size) x 100 

o-ogere original average size 
the ‘average size” being calculated from the 
average areas of the square-hole screen openings, 
the factor for a given screen size being the square 
root of half the sum of the squares of the passing 
and retaining screen openings. This factor is 
multiplied by the weight per cent. of each size and 
the several resultants added together. 

These two methods have, in consequence of this 
work, been precisely standardised, and it is intended 
to use them in the future in connection with the 
survey of Canadian coals. 








THE NOISE OF MOTOR VEHICLES. 


Ir will probably be remembered that, as_a result 
of a paper on Noise Suppression read at the York 
meeting of the British Association in 1932, a 
committee of the Association was set up first 
under the chairmanship of Sir Henry Fowler and 
subsequently under that of Dr. G. W. C. Kaye to 
study the question, with special reference to motor 
vehicles. At the Aberdeen meeting in 1934, 
demonstrations were given of methods of silencing 
motor-cycles resulting from investigations made by 
Wing-Commander Cave-Brown-Cave at University 
College, Southampton, and last year, at the Norwich 
meeting, a resolution, arising out of the Committee’s 
report, was forwarded to the Minister of Transport, 
in the course of which the hope was expressed that 
the Minister would make arrangements whereby 
new vehicles might be type tested to ensure that 
they complied with a certain standard of silence. 
In the meantime, viz., in August, 1934, a Depart- 
mental Committee was set up by the Minister 
of Transport to consider and report on the principal 
causes of noise in the operation of mechanically- 
propelled vehicles and the steps which could be 
taken to limit this noise. A year later the com- 
mittee issued a first interim report in which recom- 
mendations were made as to future legislative 
action which it was considered might usefully be 
taken to ameliorate traffic noise, particularly in 
built-up areas. We dealt with this report on 
page 478 of our 140th volume (1935), and need not 
refer again to the recommendations wade. 

So far, the legislation recommended has not been 
enacted, which seems particularly regrettable since 
it is intended only to apply to new vehicles. How- 
ever, in the report of the British Association 
Committee on Noise, given at the Blackpool meeting, 
this year, and mentioned on page 342, ante, it 
was stated, on the authority of Dr. Kaye, that the 
Ministry of Transport was doing everything possible 
to bring into effect the resolution submitted by the 
Association from the Norwich meeting last year. 

A second interim report of the Departmental 
Committee has recently been issued,* and in this 
a slight modification to one of the recommendations 
in the first report is suggested. It deals mainly, 
however, with the tests previously made, and as the 
results of these tests contain some features of 
interest, we propose to make a brief reference to 
them here. The tests were made mainly with 
practically new 1935 models, which included motor 
cycles, sports cars, ordinary cars, and goods and 
passenger-carrying vehicles, and the procedure 
was decided upon after a series of preliminary tests 
had been made with cars on Brooklands track. 
The main tests were divided into two parts, of which 
the first included (a) noise measurements made 
both in front of and behind the vehicles while 
stationary with the engine running; (6) with the 
vehicle running at various speeds on the level and 
in top gear; (c) with the vehicle climbing a hill 
with full throttle using the bottom gear and also a 
higher gear, as preferred by the driver ; and (d) with 
the vehicle coasting with the engine switched off 
and the gear in neutral. This last-mentioned test 
was made with one car and the commercial vehicles 
only. The motor cycles tested in Part I were 
grouped in two series, the first consisting of 12 
machines of standard production having silencers 
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of standard type, and the second comprising seven 
machines incorporating in all 15 silencing systems ; 
this second series included machines fitted with 
special silencers, machines employing modified 
engines and machines of standard production. The 
motor-cars tested in Part I comprised eight sports 
cars and 14 ordinary cars, and of the 16 commercial 
vehicles tested ten were of the motor-car class 
having unladen weights not exceeding 2} tons, the 
other six having greater unladen weights. Two of 
the six were passenger omnibuses and four were 
fitted with oil engines. Noise measurements were 
made at 18 ft. from the vehicle with an objective 
noise meter, and it is interesting to note that, in the 
trials made with the vehicle stationary and the 
engine racing, the mean value of the noise measured 
in front was practically the same for all classes 
of vehicle, ranging only from 95 phons in the case of 
ordinary private cars to 99 phons in the case of the 
motor cycles of the second series. When measured 
at a distance of 18 ft. from the open end of the 
exhaust pipe, the mean reading for both series of 
motor cycles was 102 phons, and the corresponding 
figures for sports cars and ordinary private cars 
were 97 and 89 phons, respectively. The light 
commercial vehicles gave a figure of 06 phons and 
the heavy vehicles one of 92 phons in these tests. 

Consideration of the fuller data given in the 
report shows that louder readings were obtained in 
the “‘aft’’ position than in the “fore” position 
for most of the motor cycles, and for several of the 
sports cars, while with ordinary cars and commer- 
cial vehicles the reverse was the case. From this 
it is concluded that the exhaust silencing of many 
motor cycles was unsatisfactory, while that of 
ordinary cars was satisfactory, and that of sports 
cars and commercial vehicles was not so satisfactory. 
In the case of ordinary cars and commercial vehicles, 
the loudest noise was due to the engines. With all 
vehicles tested, an increase of speed in top gear 
gave rise to an increase in loudness, while at speeds 
up to 30 m.p.h. ordinary cars and some sports cars 
were much the quietest. At 30 m.p.h. tyre noise 
was prominent in the case of most cars, its value 
being of the order of 80 phons. At 50 m.p.h., some 
of the motor cycles were very noisy, the quietest 
giving about the same noise level as the noisiest 
cars. Not including the commercial vehicles, it 
appears that the loudness at steady speed increases 
with speed at the rate of about 4 phons per 10 
m.p-h. In the hill-climbing tests, the noise emis- 
sion of motor cycles in bottom gear and at full 
throttle was about the same as that produced in 
top gear at maximum speed on the level. Cars, 
however, were considerably quieter, the loudness 
being similar to that at 50 m.p.h. on the level in 
top gear. In the preferred gear, the majority of 
vehicles were a little quieter than in bottom gear, 
although certain sports cars formed an exception 
to this rule. In most cases the commercial vehicles, 
when coasting freely with the engine off and the 
gear in neutral, were appreciably quieter than when 
running in top gear at 20 m.p.h. Mechanical 
noises thus appear to be appreciable at these speeds 
in the case of commercial vehicles, whereas with 
cars, tyre noise was found to be prominent at low 
speeds. 

For the tests in Part II, seven motor cycles, 
three sports cars, eight ordinary cars, and four 
commercial vehicles were employed, some used 
cars and motor cycles being included among the 
number. These tests were intended to disclose the 
greatest degree of noise emission possible in built-up 
areas, assuming normal use of the vehicle, and also 
to establish certain points in connection with the 
practical operation of the recommended statutory 
tests. Tests were made (a) with the vehicle 
accelerating at full throttle in the two higher gears 
at 30.m.p.h., both on the level; (b) with the 
vehicle running steadily at 30 m.p.h. on the level 
in the two higher gears; (c) with the vehicle 
accelerating at full throttle and also running 4 
various constant speeds on the level in top gear; 
and (d) with the vehicle stationary and the engine 
racing: in these last tests, measurements were 
made of the polar distribution of sound around the 
vehicle, and also both in front of and behind the 
vehicle with the engine running at the speed stated 
to give the maximum power. 
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The results of tests (a) showed that the noise 
emitted by all classes of vehicles at full throttle 
under like conditions of gear and speed, was almost 
the same whether the vehicle was travelling uphill 
or on the level. With the vehicle running steadily 
at 30 m.p.h., it was found that the noise emission 
at full throttle exceeds that at steady speed by 
about 5 phons in the case of motor cycles and cars, 
whereas with commercial vehicles there is little 
difference under the two conditions. With regard 
to the tests made at a variety of speeds in top gear 
on the level, it was mentioned above that at steady 
speed the noise increased by about 4 phons for 
each 10 m.p.h. At full throttle the corresponding 
increase was between 2 phons and 3 phons, the 
excess noise at full throttle being most marked at 
the lowest speeds. 

It was on the tests referred to above that the 
recommendations made in the Committee’s First 
Interim Report were based, but since that time 
the committee has examined a considerable volume 
of further data on motor-vehicle noise measure- 
ment. In consequence of this, it has become clear 
that it would be more convenient if a common noise 
level of 90 B.S. phons were adopted for both the 
normal running and racing engine tests. This 
involves an increase in the distance at which the 
racing-engine measurements are made, and the 
new recommendation is therefore as follows: 
“When the vehicle is stationary and the engine 
is running at the speed at which it would give its 
maximum power, the loudness at a point distant 
25 ft. behind the open end of the exhaust pipe 
shall not exceed 90 phons (B.8.).” In conclusion, 
the hope may be expressed that these very moderate 
recommendations will be adopted with the least 
possible delay. 








NOTE. 
Smoke ABATEMENT. 

A CELEBRATED bishop of early Victorian days 
drew upon himself a storm of obloquy by a remark, 
at a public meeting on the “‘ Prohibition ”’ question, 
to the effect that he would rather see England free 
than England sober. The other day a Minister of 
the Crown said that, in his opinion, legislation was 
not the most important factor in smoke abatement. 
Both statements, though liable to be misunderstood 
by the shallow thinker, contain the important truth 
that any improvement in a condition affecting the 
well-being of the public in general must, to be 
effective, derive from individual effort; in other 
words, a forward movement will be more pronounced 
if made with willing steps than if under the coercion 
of the legislative lash. The occasion of the com- 
ment last cited was the opening of the Smoke 
Abatement Exhibition at the Science Museum, 
South Kensington, on Thursday, October 1, by the 
Minister of Health, the Rt. Hon. Sir Kingsley 
Wood, M.P. The exhibition, which is due to the 
efforts of the National Smoke Abatement Society, 
assisted by a technical advisory committee, inclu- 
ding representatives of interested Government 
departments and industrial associations, is designed 
to show to the general public the deleterious effects 
of smoke in the atmosphere, for which smoke the 
domestic fire is responsible to an extent not suffi- 


ciently recognised. The display, with this object 
in view, could not be bettered ; it is set out with 
that skilled technique we have learned to expect 


from those in charge of the Science Museum; but 
whether this missionary effort will make a wide 
enough appeal is problematic : for one thing, the 


exhibition closes on October 31. We hope, how- 
‘ver, it will strengthen the hands of the Smoke 
Abatement Society, so that no slackening of its 
efforts to purify the air that the town-dweller has 
‘o breathe may be imposed upon it by want of 


igh _ The display, broadly speaking, falls into 
hree divisions : the effects of smoke, the detection 
and measurement of those effects, and methods for 
combating them. The first division is very con- 
vincing ; choked lungs, respiratory diseases, stunted 
and filthy vegetation, corroded stonework, metals 
ind leather book bindings, obscured glass, interfer- 
“nee with flying, and other uneconomic results are 
erningly demonstrated. The second is interesting 
tom the technical point of view, some ingenious 


instruments being shown. The third division, also 
of technical interest, covers, considering the space 
available, quite* a lot of ground. Particularly 
interesting was a diagram model showing the 
atmospheric pollution of various sorts from different 
fuels burned under different conditions. The 
sulphur-dioxide pollution from the Battersea power 
station is, for instance, 4-4 lb, per ton of fuel with 
the gas-washing apparatus in operation. This 
compares very favourably with the 60 lb. per ton 
produced from a good industrial boiler plant not 
so fitted, though it is still some way behind the 
1 lb. per ton of gas firing. A very informative 
handbook and guide is available. It may be noted 
here that the Annual Conference of the National 
Smoke Abatement Society will take place at the 
Science Museum from October 14 to October 17. 
Full particulars can be obtained from the secretary 
of the Society at 36, King-street, Manchester. 








THE IRON AND STEEL INSTITUTE; 
DUSSELDORF MEETING. 
(Continued from page 370.) 

THe second and final business session of the 
recent Diisseldorf meeting of the Iron and Steel 
Institute, which took the form of a joint meeting 
with the Verein deutscher Eisenhiittenleute, was 
held at the Tonhalle on the morning of Tuesday, 
September 22. The Chair was taken at 9.15 a.m., 
by Dr. Springorum, who in an inaugural address 
stated that the production of steel involved many 
problems and that the further development of 
manufacturing processes and the improvement in 
the quality of iron and steel gave scope for an 
immense amount of research. An exchange of 
experience and joint discussions were no new things 
between the German and the British Institutes, and 
in recalling the first meeting of the Iron and Steel 
Institute in Diisseldorf, in 1880, he desired to pay 
a tribute to the man to whom, not only the German 
steel-producing industry, but the whole world, was 
indebted for the enormous progress made, namely, 
Sidney Gilchrist Thomas. That particular day was 
a memorable one because it was exactly 57 years 
previously, on September 22, 1879, that the Hoerder 
Hiittenverein, Hoerde, and simultaneously the 
former Rheinische Stahlwerke, Duisburg-Meiderich, 
had produced the first Thomas charge in Germany. 
Only one year later they had had the opportunity 
to report on the results obtained by the Thomas 
process in Germany at the meeting, of the Institute 
in Diisseldorf. Mr. Thomas himself had par- 
ticipated in that meeting, and he and his colleagues 
had helped to pave the way to further technical 
developments. 


Dampine Capacity OF METALS. 

“The Practical Importance of the Damping 
Capacity of Metals, Especially Steels ’ was the title 
of the first paper considered. It was by Professor 
Dr.-Ing. O. Féppl, who presented it to the meeting. 
He said that under cyclic stresses well within the 
fatigue limits, many steels exhibited appreciable 
plastic strains. The “damping capacity” de- 
pended upon the ratio of the plastic to the elastic 
strain, and was best defined by the non-dimensional 
ratio y obtained by dividing the area of the 
hysteresis loop in the stress-strain diagram by the 
strain energy stored in the extreme positions of the 
cycle. The newly-coined word of “ Diaimpfungs- 
fahigkeit,” or damping capacity, had been adopted 
in Germany, while in England and other countries 
the expression “elastic hysteresis’ was still com- 
monly used. This seemed to be singularly in- 
appropriate, as hysteresis certainly did not arise 
from the elastic but from the plastic part of the 
deformation which accompanied the elastic part. 
Damping did not foretell impending fatigue failure, 
nor did it tend to disappear under prolonged cyclic 
stressing. On the contrary, it was capable of 
dissipating an unlimited amount of energy in heat 
without damage to the material. Ultimate damp- 
ing, namely, the steady value attained after some 
millions of cycles, was often considerably greater 
than initialdamping. Unlike most other mechanical 
properties, the value of ¥ was not affected by weak 
spots and was independent of the form of the 


as a criterion of suitability, because, in the first 
place, a high value of ¥ conferred notch-toughness 
in fatigue, and secondly. it controlled the ampli- 
tude of undesired and often dangerous vibrations 
at critical speeds. There were five different methods 
of measuring ¥ in use at the Wéhler Institute, and 
between them good agreement had been obtained. 
The method of free torsional oscillation, however, 
constituted the simplest and best means of making 
practical measurements of damping, and the 
measurements were made using an apparatus 
designed by Mr. Pertz and himself. 

Dr. 8, F. Dorey, in opening the discussion, stated 
that the author had emphasised three features, 
namely, the significance of damping capacity, the 
need for additional mechanical tests, and the need 
for new materials and new ductile steels which 
would possess high damping properties. Damping 
was of considerable importance and only in recent 
years had engineers given it the attention due to it. 
The introduction and development of the internal- 
combustion engine, however, had revealed the 
importance of the question. It had been usual for 
engineers to consider the elastic limit as the 
criterion, and it was rather with a feeling of regret 
that he gathered from the paper that the elastic 
limit was no criterion at all. The tests carried out 
by Appenrodt in this connection were most useful. 
He (Dr. Dorey) had tested a 30-ton carbon steel 
subjected to a vibration of +. 8 tons per square 
inch and had obtained five times the damping 
capacity obtainable from a 3 per cent. nickel steel 
of 47,tons per square inch tensile strength. Taking 
another instance, namely, a test of + 14 tons per 
square inch on a 60-ton nickel-chromium steel, a 
3 per cent. nickel steel gave 10 times as much 
damping capacity as this nickel-chromium steel. 
Whereas, in alloy steels of high-tensile strength 
what was known as considerable elasticity was 
obtained, the real factor—the damping effect, 
which was so essential with stress concentrations — 
was extremely poor. On the other hand with lower 
tensile strength considerable damping was obtained. 
The engineer was ahead of the steelmaker and the 
real question was to determine what was favourable 
to the damping capacity. He would like to know 
whether it was a fact that by increasing the size 
of the structure a greater damping capacity was 
obtained and, hence, whether steels of large grain 
size should be employed. 

Dr. Hempel said that in Professor Féppl’s paper 
the changes in the damping capacity of steels under 
torsional stresses were shown, tests for the fatigue 
stresses of the bars and measurement of the free 
oscillations having been carried out in two different 
machines. A method for the measurement of 
damping which was open to less objection than the 
above was available in the use of magnetically- 
excited fatigue-testing machines, in which the 
damping out of the oscillations could be observed 
optically after the excitation had been switched 
off. In this way the logarithmic decrement of the 
damping could be established in definite relation- 
ship to the cooling curves. The establishment of 
the laws which governed the damping properties 
of a material was complicated by the fact that 
these relationships were influenced to an important 
extent either by heat treatment or by cold-working 
and ageing. Having regard to the fragmentary 
nature of the existing knowledge of damping, and 
especially of its dependence on the duration and 
magnitude of load, the urgent necessity should be 
recognised of correlating damping phenomena 
with wider aspects of scientific research before 
attempting to draw conclusions as to the dependence 
of the performance of structural members on the 
damping properties of the materials from which 
they were made. 

Dr. T. Swinden said that it had been thought, 
at one time, that the Izod impact value would give 
an indication of what was known as the sensitivity 
of the metal, but it was now well known that this 
was only partly true. It should be recognised that 
Professor Féppl’s paper had been written concerning 
steels for specific purposes and mainly for crank- 
shafts. The author had said in his conclusions that 
the ideal steel which needed striving for was by 
no means the steel with the highest possible elastic 
limit, but, on the contrary, a steel with no truly 
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elastic range and which, like cast-iron, exhibited 
some plastic strain at very low stresses. He had 
thus made specific demands which should be 
accepted with some reserve. Dr. Dorey had stated 
that the paper had shown the nature of the steel 
required, and that it was up to the metallurgist to 
supply that need. On the other hand, in intro- 
ducing the paper, Professor Féppl had remarked 
that the consideration of damping capacity was 
still in its infancy, and he (Dr. Swinden) preferred 
to accept that view. With regard to notch sensi- 
tivity, considerable information was available, and 
many instances could be recalled in which steels of 
a certain type of structure—an essential feature, in 
his view, being a certain amount of free ferrite- 
had less notch sensitivity and were more suitable 
for certain purposes than a perfectly manufactured 
and heat-treated nickel-chromium-molybdenum 
steel. In the sphere of aero-engines metallurgists 
were being pressed for higher and higher tensile 
strength, and he submitted that they were supply- 
ing that need. It was evident that the damping 
capacity of some of the steels turned out, according 
to the author's definition, was lower than that of 
many ordinary steels, yet the weight of the engine 
had been reduced and the horse-power, per pound 
weight, increased. Consequently, he preferred to 
accept the statement that designing on the basis of 
damping capacity was-in its infancy, and hoped 
there would not be put forth ill-considered specifica- 
tions or requests for material without taking into 
account other properties. 

Professor F. Bacon said that not many people 
would face the difficulties involved in making these 
tests, and few appreciated the hours of work which 
the curves given in the paper necessitated. He 
would like to say that he had never found a case 
which conflicted with the view expressed by the 
author, that for steel, at any rate, it had been 
positively proved experimentally that the capacity 
for dissipating energy in the form of heat by damp- 
ing was unlimited, and that the process could be 
continued indefinitely without any risk of ultimate 


failure by fatigue. The discussion was closed by When aluminium was introduced into steel a finer | 


a brief contribution on the subject of damping by 
Dr. Mailiinder, after which the President announced 
that the author would reply in writing. 


CONTROLLED GRAIN SIZE IN STEEL. 

The second contribution considered was by Dr. T. 
Swinden and Mr. G. R. Bolsover, and its subject 
was “ Controlled Grain Size in Steel.” The paper 
was read in abstract by Dr. Swinden, who stated 
that his colleague and he considered that the 
subject of controlled grain size in steel had not 
received, in Great Britain, the recognition which it 
deserved. They had therefore presented tests on 
a selection of steels made specially to demonstrate 
the difference in physical properties between rela- 
tively coarse and fine grain in the same cast of steel. 
It was shown that fine-grained steel, compared with 
coarse-grained steel of precisely similar quality, had 
certain well-marked differences in physical charac- 
and that where the engineer desired a 
better Izod value with a given tensile strength, or 
conversely, a scmewhat higher tensile strength with 
a given Izod vaiue, it was advisable to consider the 
possibility of achieving the object by a study of 
controlled grain size as an alternative to the use of 
a more highly alloyed steel. We intend to reprint 
the contribution, in abridged form, in a forthcoming 
issue, 


terstics, 


The discussion was opened by Dr. Houdremont, 
who quoted recent work done on the subject in 
Germany and stated that it had been found suffi- 
cient to classify steels into three classes. In the first 





size of grain under a given set of conditions at a 
given time. In a case in point, three different firms 
had supplied the same steel for the same purpose. 
Steel A had a grain size of 1, according to the 
McQuaid-Ehn standard ; steel B also had a grain 
size, of 1, but steel C had a grain size of 5. When, 
however, the grain size of the finished forging had 
been examined, it had been found that the size of 
the grain was 0-004 in. in the first case, 0-0025 in. 
in the second, and 0-008 in. in the third. These 
figures clearly showed that the McQuaid-Ehn test, 
on which the authors placed so much reliance, did 
not give an adequate indication of the ultimate 
crystal size. At the outset of their paper the 
authors had stated that the subject had, in their 
opinion, not received, in Great Britain, the serious 
consideration which it merited. It was quite true 
that we had not published so vast an amount of 
literature as had been issued in the United States, 
but, nevertheless, solid research work on the subject 
had gone on in Germany, England, and elsewhere. 
In their table of steel compositions the authors 
had not included the aluminium content of the 
materials, neither had they stated what aluminium 
had been added to the steels. Figures given by the 
| authors had shown that a certain steel of No. 3 
| grain size had a maximum stress value of 70 tons 
| per square inch, a yield-point of 65 tons, and an 
| Izod value of 42. 
| maximum-stress value was 62 tons, the yield-point 
54 tons, and the Izod value 58. In other words, 
| there was a difference of about 10 tons in the yield- 
| point and the maximum-stress values between the 
| two categories of steel, and the point to note was 
| that the engineer was receiving a steel possessing 
|a lower fatigue range. Moreover, in some cases, 
steel of No. 1 grain size had been compared with 
steel of No. 7 grain size; in other cases steels of 
the No. 2-3 or No. 3-4 categories had been com- 
pared with No. 7. There was no homogeneity with 
regard to the scheme, and from the purely scientific 
point of view No. 1 should have been compared with 
| No. 7, or No. 3 with No. 7, right through the paper. 











| 


grain size was obtained, but it was a tradition in 
| Sheffield that the ** doping ” 
| was not good practice. 
}lot of aluminium by him in order to make steel 
sound, he hardly merited an outstanding position 
in an important undertaking. 

Professor G. B. Waterhouse, who closed the 
discussion, said how much the attention given in 
Europe to papers published on the subject in the 
United States was appreciated in the latter country. 
Dr. Swinden and Mr. Bolsover had made a definite 
contribution to the literature on the subject of 
grain size and had given metallurgists much food 
for thought. 
| Dr. Swinden, in reply, said that Dr. Hatfield 
had been mistaken in what they had really intended 
to imply by grain-size control. The one point 
they wished to emphasise was that here was a 
method of examining steel which could be corre- 
lated with certain definite properties of the steel 
as delivered to the user. In the present paper they 
had confined themselves to the practical facts, 
but a lot of work had been done on the theoretical 
aspect of the matter and it appeared that the degree 
of deoxidation was the vital factor. They had 
|not included in their paper tables of aluminium 
a and so forth, because, in their opinion, 
| these would be meaningless and even misleading 
| without fuller data regarding the earlier history 
| of the cast of steel. The fact was that after three 
or four years of active work on this subject of 
controlled grain size they were convinced of its 








With a grain size of 7 the} 


of steel with aluminium | 
If a steelmaker required a | 
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sheet, and for the production of tubes. He also 
indicated how an old sheet mill could be improved 
and modernised. The paper contained many 
informative data and we hope to reprint it in a 
future issue. 

Dr. Winterhoff, who opened the discussion, said 
that in the first part of Mr. Ndll’s paper, which had 
reference to the development of small-section and 
rod-rolling mill plants, it had been suggested as 
possible that the combined trains might also be 
used for the production of strip steel. For economic 
reasons, and having regard to questions of quality, 
however, such a universalisation of the design of 
rolling mills would be likely to meet with only a 
qualified acceptance, for, in recent years, the demands 
made with regard to accuracy of rolling, perfection 
of surface, specialisation of operation, weight of 
coils, variety of products, &c., had increased to 
a point at which none but special strip-rolling mills 
were fully capable of meeting the meticulous 
requirements of the strip-steel industry. Various 
designs of these special rolling mills had been 
described by the author in the second part of his 
paper, and the examples he had given went some 
way towards meeting the present-day demand of 
the strip-mill operator for minimum rolling time 
and maximum final temperature. These require- 
ments, however, could be entirely satisfied only 
through the adoption of a completely continuous 
arrangement. Broad-strip mills admitted of simpler 
forms of construction, like those described by Mr. 
Néll, but here again, friction against the pulling 
drums, which must inevitably tend to damage the 
upper surface of the strip, was to be avoided at all 
costs. 

Dr. Weyelsaid that the questions of the demand 
for thin sheets and of the increase of produc- 
tion in America in the years following the war 
would appear to be related to one another in this 
way: it was not so much that the exaggerated 
demand for thin sheets formed the motive for 
constructing the wide-strip mill as that the heavy 
|demand followed as a natural consequence of the 
possibility of producing thin sheet at once better 
| in quality and cheaper in cost. The moment these 
two attributes were realised together, new possibili- 
ties of application were thrown open to thin sheet 
as a constructional material. Since the construction 
|of the first wide-strip mill in the United States in 
| 1924, the productive capacity had been steadily 
increasing until the present day, and, up till 1929. 
the increase in demand closely followed that of 
capacity, the sheet and strip rolling mills being 
occupied to 90 per cent. of their capacity in that 
year. The depression had then supervened ; a cir- 
cumstance which provided no means of gauging 
the possibilities either of demand or of production. 
Finally, one or two remarks might be apposite 
regarding thin-sheet mills of what were called the 
old type. The probable trend of development was 
not that these mills would fall out of use, but that 
they would be extensively mechanised, as the 
author had pointed out, and that they would be 
'relieved of a considerable portion of their rolling 
| duty by being fed with slabs from the strip alread) 
rolled. Generally speaking, it would not be possible 
| to give up the use of these two-high stands altogether. 
lespecially when the qualities of steel required for 
| electric generators, transformers and special plates. 
| and material of exceptional widths were taken into 
}account. 
| Mr. G. A. V. Russell, in closing the discussion, 
| stated that the substance of the paper fell broadly 
| under two main heads. First, merchant and rod- 
| mill practice had been considered on a basis of 
‘successful achievement with clear indications of 











were placed the fine-grained steels not susceptible | practical importance, and, when further scientific | the directions in which further development could 
to overheating and possessing low hardenability. | work was available, it would constitute an interesting | usefully occur. Secondly, the production of hot- 


In the second class were the medium-grained size, 
a certain degree of hardenability but 
not very susceptible to overheating. In the third 
were placed the coarse-grained 
possessing great hardenability. 

Dr. W. H. Hatfield, F.R.S., who spoke next, 
said that both in Germany and in England the 


possessing 


category 


subject had been fully studied but in somewhat | the developments which had latterly taken place | might be termed a European viewpoint. 


steels | 


| chapter in the metallurgy of steel. 

PROBLEMS OF THE ROLLING-MILL INDUSTRY. 

* Present-Day Problems of the Rolling-Mill 
| Industry was the title of the last contribution 
| considered. It was read in abstract by the author, 
Mr. A. Néll, who gave a comprehensive outline of 





land cold-rolled wide flat materials was dealt with 
in such a manner that while the general trend o! 
development was discernible, the immediate further 
steps to be taken were less clearly defined, more 
especially in respect of the problem of the cold 
lreduction of this class of material. In both, the 


|author was to be congratulated in advancing a 
W hile 


different terms. The title of the paper, “ Con-| in the German rolling-mill industry. He described | profiting by American developments, he had not 
trolled Grain Size,’ needed, he thought, some quali- | modern installations for rolling small sections and | allowed these to influence his judgment to the 


fication. What was being spoken of was the relative | rods, narrow and wide strip, very wide and heavy | extent of slavish adaptation, recognising the 


at the 
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very different economic conditions in Europe called 
for independent analysis which would frequently 
result in divergent solutions being reached. Many 
members, he believed, would share his regret that 
Mr. Ndll had not touched on the relative advantages 
of the different types of modern automatic cooling 
bed. Taking the three main types now employed in 
Europe, namely, the roller, the rack and the escape- 
ment type, there would appear to be no settled 
opinion on the correct field of employment for each. 
The author’s views would have been valuable. 

The initial threading up of the continuous-band 
mills described in the paper, together with the 
welding of the strip at the mill and presumably 
trimming the weld, must tend to diminish the 
working efficiency of the mill unit very appre- 
ciably. The removal of the completed strip would 
also reduce the productive time. Such considera- 
tions made him (Mr. Russell) favour a reversing 
type mill, and he had lately had experience of such 
a unit which was performing excellent work. In 
this particular plant the strip never left the rolls 
during its total reduction, but alternatively ran off 
the coiler on what was, for the time being, the feed 
side, and the strip was stopped at each pass with its 
end a few inches from the rolls. The coiling on 
either side was automatic, so that no time was lost 
in threading ends into the jaw of a coiler as was 
usual in American practice. This type of plant was 
economical to install and operate, and the duty 
on the working rolls had been found to be consi- 
derably less severe than in mills in which the strip 
entered and left the rolls at each pass. 

At this stage of the proceedings Dr. Springorum 
stated that there would be no time for the further 
discussion of papers and he thanked the authors 
of all the papers for their contributions and stated 
that the business meetings had come to an 
end. Mr. Henderson then proposed votes of 
thanks to the Reception Committee and to Dr. 
Springorum, to Dr. O. Petersen and his staff, and 
to all who had assisted in making the meeting a 
success. After lunch the members paid visits to 
the works of Messrs. Deutsche Réhrenwerke, 
Diisseldorf-Lierenfeld ; Messrs. Gutehoffnungshiitte, 
Division Diisseldorf, Diisseldorf-Grafenberg ; Messrs. 
Mannesmann Réhren-Werke, Division Diisseldorf- 
Rath ; Messrs. Maschinenfabrik Sack, Diisseldorf- 
Rath; and Messrs. Schiess-Defries A.-G., Diissel- 
dorf; and to the Foundry Exhibition in Diissel- 
dorf. 

The whole of Wednesday, September 23, was 
devoted to visits to the works of Messrs. August- 
Thyssen-Hiitte, Duisburg-Hamborn ; Messrs. Fried. 
Krupp A.-G., Rheinhausen; Messrs. Demag, 
Duisburg ; Messrs. Deutsche Edelstahlwerke, A.-G., 
Krefeld ; Messrs. Gutehoffnungshiitte, Oberhausen ; 
and Messrs. Mannesmannréhren-Werke, Huckingen. 
On Thursday, September 24, visits were paid to the 
works of Messrs. Bochumber Verein fiir Gussstahl- 
fabrikation, Bochum ; Messrs. Hoesch-Kéln Neues- 
sen, A.-G., Dortmund ; Messrs. Werk Thyssen der 
Deutschen Réhrenwerke, Miilheim ; Messrs. Deutsche 
Eisenwerke A.-G., Gelsenkirchen-Schalke ; Messrs. 
Braunkohlenbergwerk “ Fortuna,” Kreis Bergheim ; 
and Messrs. Demag, Werk Benrath. The arrange- 
ments for Friday, September 25, included visits to 
the works of Messrs. Gussstahlfabrik Fried. Krupp, 
A.-G., Essen, and Messrs. Dortmund-Hoerder 
Hiittenverein, Dortmund, while Saturday was occu- 
pied with a visit to Eltville-am-Rhein and a Rhine 
steamer trip to Coblenz. While the main party 
returned to England on Sunday, September 27, 
some of the members remained to visit works near 
Siegen and Saarbriicken, and coke-oven plants 
built by Messrs. Dr. C. Otto und Co., G.m.b.H. 
Bochum. 








THE BRITISH ASSOCIATION 
MEETING AT BLACKPOOL. 


SECTION G.—ENGINEERING. 
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Tae second paper taken on the morning of 
Tuesday, September 15 was by Mr. R. G. Batson 
entitled “The Effect of the Road Surface and its 





Maintenance on Road Safety.” This paper we 
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commence to reprint on page 403 of this issue and 
may, therefore, proceed at once to the discussion. 


Roap SurFacEes AND Roap SaFEty. 


Professor Cramp again invited Mr. Fryer to open 
the discussion. Mr. Fryer said he was not in 
agreement with the author on two or three points. 
The normal cruising speed of 50 miles to 60 miles 
per hour mentioned in the paper he thought was 
too high. On the Autobahn in Germany speeds of 
70 m.p.h. might be attained, but the speed of the 
normal traffic was about 45 m.p.h. In this country, 
he thought, the normal cruising speed was lower 
to-day than it had been a few years ago. With 
regard to the texture of roads, he thought the author 
and his colleagues were proceeding on right lines. 
The best surfaces tried, however, were not generally 
used, probably owing to the expense. He agreed 
with the author that the surface texture of a road 
should give as large an area of contact between the 
tyre and the road as possible which was free from 
lubricant, and that it should have cavities as large 
as possible below the plane of contact in order to 
trap or disperse the lubricant. He considered 
that most important and remarked that some road 
surfaces were in the form of a mosaic and were kept 
clean by the ordinary rain. It was thus easy to 
see whether the surface were wet or dry. With 
pre-coated chippings, however, the dark surface 
was such that when driving over it in wet weather 
and with a setting sun the dazzle was worse than 
that from ordinary headlights. With regard to 
granite sets, to which reference had been made in 
the paper, Mr. Fryer mentioned that in Holland 
and Germany nearly all granite paving was in 
the form of cubes laid in a fan-shaped pattern. 
This arrangement was safer for driving when the 
roads were wet and he expressed the hope that it 
would be developed in this country. 

Sir James Henderson pointed out that no mention 
had been made of the concrete roads used in America, 
and also referred to his experience of skidding on 
a short length of road in London. This particular 
road, he said, had a smooth asphalt surface and was 
extraordinarily slippery when covered with a film 
of water, whereas on other roads having apparently 
a similar surface he could brake with freedom. 
Wing-Commander Cave-Brown-Cave, who followed, 
suggested that this might be due to the presence of 
oil on the road surface, and called attention to the 
great value of an easily visible centre line on all 
roads. He thought such a line would add greatly 
to road safety, especially in fog. Professor Howe 
queried the meaning of the word “ rugosity”’ as 
used in the paper, remarking that it sometimes 
appeared to mean slipperiness and sometimes rough- 
ness. Mr. V. A. Eyles asked if any investigations 
had been made with regard to the safety of horses 
on roads, and Mr. Scott suggested that it would be 
advantageous to place a thick stone curb down the 
centre of four-way roads. Dr. E. H. Rayner, the 
next speaker, said, in the course of his remarks, 
that now that the main roads had been taken over 
by the Ministry of Transport, considerable improve- 
ment might be anticipated in the matter of camber. 
He thought that in a modern road camber was 
quite unnecessary. With regard to concrete roads, 
he noticed that some of them had been raked over 
to form longitudinal corrugations, and he thought 
that this would be of assistance in preventing 
lateral skidding. This form of finish would, how- 
ever, delay drying to some extent, and it might 
therefore be advantageous to form the corrugations 
at an angle of 45 deg. Such corrugations would 
help to prevent skidding and would not prevent the 
road from drying after rain. 

Mr. Rawlings, the last speaker on Mr. Batson’s 
paper, said he had spent some time in the United 
States, in parts of which concrete roads were used 
as standard. During construction, when the con- 
crete was nearly set, the surface was brushed over 
at right angles, and the corrugations thus formed 
were quite regular and quite effective in practice. 
He wished to plead for more concrete roads in this 
country, but such roads were not suitable for horse 
trafic, which, however, would not last much longer. 
In conclusion, he expressed the hope that concrete 
roads, properly made, would soon be standardised 
in this country. 


In inviting Mr. Batson to reply to the points 
raised in the discussion, Professor Cramp remarked 
that he knew of a four-line concrete road, the whole 
surface of which was in an extremely bad condition. 
He thought this might be due to the foundations. 
Mr. Batson, who then replied, said he had tried in 
his paper to deal with surfaces and not with ques- 
tions of camber or foundations. He had been 
pleased to hear Mr. Fryer’s remarks, but thought 
they required but little comment from him. The 
question of cruising speed, he said, was one of 
opinion and not of fact. With regard to concrete 
roads, he said that tests showed that these, whether 
wet or dry, always gave a high coefficient of the 
order of 0-7 or 0-8. In an exceptional case, a 
coefficient of 0-4 or 0-5 had been obtained, but 
this was due to the fact that the joints had been 
filled with bitumen, which had spread. He believed 
it was a common practice for the concrete to be 
used as the running surface for some years and 
when the surface became bad to put down a layer 
of asphalt on top. When the concrete was intended 
to be used as the running surface, considerable care 
and supervision had to be exercised in its construc- 
tion. The economy of bituminous or concrete roads 
was mainly a question of traffic requirements. On 
secondary roads a tar-macadam construction was 
sufficiently strong for the traffic, but main roads 
required heavy foundations, usually of concrete or 
pitched stones. The Ministry of Transport had 
been considering the general question of road design 
and lay-out, and had made recommendations to the 
Minister which would be put forward for the guid- 
ance of road engineers. One recommendation was 
that there should be no adverse camber round 
bends; others referred to curbs and centre-line 
marking. In his opinion, central curbs did not 
promote road safety, but if they were used the 
edge should slope at an angle of 45 deg. There was 
a central reservation in the Great West Road, with 
square-edged curbs, and these had led to accidents, 
‘* Rugosity ’’ was a word derived from the French, 
because a word had been required to indicate the 
skidding properties of a surface; it meant rough- 
ness, and not slipperiness. Oil dropping on to a 
road was exceedingly dangerous. He had carried 
out tests in a position in which motor coaches were 
accustomed to stand, and had obtained a very low 
coefficient. Rain spread the oil over the road 
surface, giving rise to very dangerous conditions. 
With regard to horse traffic no scientific investiga- 
tions had been made, but no complaints had been 
received regarding the surface dressings put down. 


Hicu-Sprep Dreset ENGINES. 


The last paper taken at this session was one by 
Mr. H. R. Ricardo, F.R.S., on “* High-Speed Diesel 
Engines.” In this paper, Mr. Ricardo described 
his own experiences in the development of this 
type of engine for use on road vehicles, &c., 
indicating the various difficulties encountered 
and the means by which they had been over- 
come. At its conclusion, Professor Cramp, in 
expressing regret that no time remained for dis- 
cussion, said he thought the course he had taken 
in letting the author give his paper in full would 
meet with general approval. Invited to speak by 
the Chairman, Wing-Commander Cave-Brown- 
Cave said, in the course of his remarks, that the 
author had referred to the use of the Diesel engine 
on aircraft. He thought the reduction of the fire 
risk arising from the use of heavy oil in place of 
petrol in aircraft was worth doing anything for, 
and he would like to encourage the author not only 
in his efforts to develop a suitable engine, but also 
to get it adopted. 

The meeting was adjourned after a vote of thanks 
to the author had been proposed by the Chairman, 
and in the afternoon the members visited the works 
of Messrs. Leyland Motors, Limited. 


DEMONSTRATION OF ANTI-DazzLE DEVICES. 
A demonstration of anti-dazzle devices, previously 
mentioned, was given in Stanley Park on Tuesday 
evening, by Dr. Stiles and a number of helpers. A 
straight length of roadway, about 18 ft. in width, 
was selected and two cars were placed on this about 
250 ft. apart, this being the distance at whick the 
worst dazzle is experienced. The cars were facing 
each other, each on the correct side of the road, 








and 100 ft. in front of each three » objects consisting 
of a dise on a form of tripod were placed at an 
angle of 45 deg., so that one stood in the centre of 
the roadway, one in the centre of the car track, and 
one at the curb. The objects were about the height 
of a pedestrian and were painted a dull brownish 
colour so as to have a reflecting power about equal 
to that of average clothing. Tests were made first 
with headlamps in which no attempt had been made 
to reduce dazzle and then with four anti-dazzle devices 
in succession ; these were (2) the common dip and 
switch system, (3) a lamp giving a beam of which 
the upper portion was cut off, (4) yellow glasses 
placed in front of the same lamps as were used in the 
first test, the arrangements being exactly similar 
to those which are shortly to be made obligatory in | 
France, and (5) polarised light, produced by the 
Polaroid screens, described on page 235, ante. Only 
one lamp was used on each car to produce the flat- 
topped beam, two lamps being used in all other 
cases. Lamps of both 36 watts and 60 watts were 
tried. While an observer sat in the driver's seat 
of each car, the lighting systems were changed 
simultaneously in both cars and the observers noted 
the visibility of the three test objects in front of the 
car in which he was sitting under the different 
lighting conditions. Naturally, we suppose, owing 
to differences in visual acuity between the numerous 
observers, complete agreement was not obtained in 
all cases. It was, however, generally agreed that 
visibility with the fourth system using the yellow 
glass, was no better than with the first system in 
which no attempt was made to reduce dazzle. With | 
both these systems, according to our own observa- | 
tions, none of the test objects could be seen. With | 
the dip and switch system the test objects on the 
curb and in the centre of the track were visible, | 
but we were unable to see the object in the centre 
of the road, while with the flat-topped beam only 
the lower portions of the objects were visible to us. 
With the Polaroid screens in use, however, the 
glare from the distant car was entirely cut off when 
the observer looked through a piece of the Polaroid 
material held before his eyes, and suitably orien- 
tated, the three test objects being clearly visible 
in the light from the headlamps of the car in which 
he was sitting, although Polaroid screens were also 
used in these lamps. Under the test conditions 
described above, therefore, it would appear that 
the Polaroid screens form a most effective anti- 
dazzle device, but as pointed out in our previous 
article, above referred to, they could only be of real 
use for this purpose if generally adopted. 


(J'o be continued.) 
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RAILCAR OPERATION IN 
ARGENTINE. 


Som instructive information on the operation of 
railears in the Argentine was given recently by the 
chairman of the Buenos Ayres Western Railway on 
the occasion of the annual general meeting of the 
company. The information related to two railcars 
shipped by Sir W. G. Armstrong, Whitworth and 
Company, Limited, Newcastle-on-Tyne, in the autumn 
of 19384. The designs of the two cars were worked out 
in conjunction with the company’s consulting engineers, 
Messrs. Livesey and Henderson. The leading parti- 
culars of the two cars are given in Table I. The 
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TABLE I 


450-h.p 
Articulated 


140-h.p 
Single. 


Brake horse- power 450 140 


| standard type as trailers. 
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ray for the winter season. Though not originally 
included, a buffet has since been installed, capable of 
providing hot meals when required. The bodywork is 
of steel construction, the inside of the sheeting being 


| sprayed with asbestos as a heat insulator and to 
| prevent any drumming of the panels. 


This coach 
was designed for branch-line service, and to be capable 
of hauling one or two vehicles of the railway company’s 
It was, however, permitted 
a high maximum speed, so that, if so desired, it could 
be operated alone, and it is in this way that the Buenos 
Ayres Western Railway have found the greatest 
benefit from its use. It is now operated daily from 


TABLE II. 


| Relative 
British 
cost. 


| Mileage, -Man- 
| approx. hours. | 


Material. 


Preliminary inspec- | 
tion -| 11,000 | 
First engine exami- 
nation ee | 
Second engine exami- | 
nation oof 
General overhaul 
power equipment 
Account from works 
for repainting, 
wheel turning and 
sundry modifica- | 
tions, 3,000 dols. ; | | 
divide, say - | 


42,000 
37,000 


36,000 


2,080 | 115°5 


| 126,000 | 5,766 | 336-! 
' ! 


Cost for 126,000 miles, 570/. 15e., or 1-09d. per mile. 


TABLE III. 


Pence per 
Mile. 


Labour, cleaning , 
an power, equipment 
coachwork and mecha-— 
nical 
axle-boxes . 
Material, cleaning, tools, &c. 
Remainder 


Fuel, 52,439 litres. 

Lubricants (all purposes). 
Driver at 14-45/. per month, cover- 
ing, say, 5,600 miles per month 

Guard, say, as driver 


Pence 

per Mile. 
Operating cost . “ an 2-253 
Shed cost 0-716 
Overhauls and shop work 1-000 


4-059 


Period Eight Weeks. 


water-cooling system. The car is fitted with lavatories, 
so that it can be used on longer journeys when required. 

The articulated car started work in the Argentine 
in September, 1934, and ran various trials. It was 
then immediately commissioned to operate a special 
service from Buenos Ayres to Lujan for the Eucharistic 
Congress, covering 4,760 miles in the fortnight. On 
October 13 a regular daily service was begun between 
Buenos Ayres and Bragado, of 273 miles per day. 
This continued until December 1, when a preliminary 
engine inspection was carried out to ascertain that the 
engine was “ finding itself ”’ satisfactorily. The daily 
mileage was then increased to 335, and the service 
increased from six days per week to seven, the route 
being Buenos Ayres to Neuve de Julio. On Feb- 
ruary 4 the service was again extended to Carlos 
Cesares, some 32 miles further from Buenos Ayres, 
thus raising the daily mileage to 400. On April 2, the 
car was withdrawn for the periodic engine examination, 
having completed 53,000 miles. In the course of this 
examination, 15 piston rings and 12 carbon brushes for 
the generator were replaced, together with one big-end 
shell, the whitemetal of which showed signs of cracking, 
and which it was considered wiser to replace. The 
same service was resumed on April 12, and was main- 
tained until the second engine inspection, which took 
place after the vehicle had covered 89,000 miles, and 
was completed in seven days (July 15 to 21, inclusive). 
On this occasion, two piston rings and another big-end 
shell were changed. The same service of 400 miles 
per day was resumed on July 24, and continued until 
November 5, when, after covering 126,000 miles in 13 
months without any failure of the power equipment, 
the vehicle was withdrawn for general overhaul. Such 
failures as did occur were entirely confined to hot 
boxes, &c., and had no relation to the type of motive 
power employed. The condition of the vehicle at the 
general overhaul proved highly satisfactory, and the 
engine in particular has caused favourable comment 
among railway engineers in the Argentine. The 
replacements were one set of compression rings and 
upper scraper rings, two valve springs, and a set of 
carbon brushes for the traction motors. The greatest 
ovality recorded in checking up the crankshaft was 
less than 1/1,000 in. Up to the general overhaul, no 
valve or valve seating had required truing, but only 
slightly seating down with grinding compound. At 
the general overhaul, some of the valve seats were 
lightly re-cut, but none of the valves required this, and 
necessitated only light grinding-in before returning to 
service. During the overhaul, incipient signs of 
failure proved almost negligible—various electrical 
connections were re-made, a _ resistance element 
changed, and a certain number of flexible connec- 
tions replaced, in order to ensure the highest possible 
degree of reliability once the machine was returned to 
service. From the start of work in the Argentine until 
the overhaul (126,000 miles), the average fuel consump- 
tion is 4-59 miles per gallon, while the lubricating oil, 
including complete changes at the specified intervals, 
and also for new oil after the overhaul, works out to 
445 m.p.g., or 1-04 per cent. of the fuel used. 

The shop overhaul costs of the articulated car are 





TABLE IV. 


Mileage 17,8 





Fuel consumed . , ‘ de .. 2,800 
Cost of fuel , .. 573 dols. 
Lubricating oil consumed 66-1 gallons 
Cost of Inbricating oil, say ov 3s. 6d. per gal. 
Cost of lubricating oil for all purposes 202 dols. 
Labour, maintenance and — 875 dols. 
Material ‘ 96-5 dols. 


gallons. Miles per gallon b. - - on! (C8 


o 672. 
-45 per cent. 
56. 


Pence per mile 
Ratio of lubricating oil to fuel | 
Pence per mile 
Pence per mile .. 
Pence per mile .. 
| Pence per mile .. 





Buenos Ayres to Carlos Cesares and back, a distance 
of 400 miles, in which journeys it makes some 24 to 
28 stops, and covers the run at an overall speed, 
including stops, of 37 m.p.h. from start to finish, 
time for additional accommodation stops being made 
up en route. 

In the second vehicle, the engine generator set, 
following Armstrong-Whitworth general practice, is 
mounted across the frame on a removable sub-frame. 





Tare weight 67§ tons 31} tons 

Luggage space 5S sq. ft 65 aq. ft. 

Starting T.E. (4:5 adh.) | 14,000 Ib | 6,850 Ib. 

Number of passengers in | | 

railcar } 50 45 

Speed 60 m.p.h 40 m.p.h, 

Transmission | Electric with | Electric A.B.E. 
| constant power simplified 

control system 


articulated car is of the same power ond gael design 
as the model described in ENorveerina, vol. cxxxviii, 
page 672 (1934). It is arranged to operate at two pre- 
determined speeds with the firm’s constant horse- 
power control. The passenger portion of the car has 
accommodation for 50 persons, tables being arranged 
for each group of four seats. A double roof with an 
air space is provided, together with gauze sunblinds 
and electric fans for summer conditions, and electric 


Two axle-suspended traction motors are mounted on the 
| bogie under the engine compartment, the equipment 
| being designed to meet the contingencies of hauling com- 
| paratively heavy trailers in circumstances where high 
speeds are not required. The underframe of this 
vehicle is also designed for use with heavy stock, and 
though not designed for shunting, the vehicle is quite 
capable of marshalling its train and being generally 
useful in this respect. The first-class seats (16) are 
similar to those in the articulated coach, but with 
rather reduced spacing and without tables. The 
second-class seats (32) are also upholstered. A luggage 
compartment of approximately 65 sq. ft. floor space 
is provided. The body construction is generally of 
steel, a small amount of timber being employed in 
certain places. Heating is provided by air which is 
warmed in passing over the radiator element in the 





given in Table II, while Table III shows the operating 
and shed costs over six months. It will be noted that 
charges for certain modifications are included in 
Table II. These were chiefly for improving the means 
to ensure dust exclusion from the power equipment 
and alterations to the vehicle springing to render it 


TABLE V. 
Item. Cost per Mile 
Pence 
Fuel ae ‘ 0-672 
Lubricating oil and grease, all purposes ‘ ‘ 0-238 
Driver, 250 dols. per month, driving, say, 25 days a) 
in the month—daily a 200 0-4 
Guard, say, as driver ‘ : 0-75 
Maintenance material : - 0-113 
Maintenance and cleaning labour ns 0-602 
Engine examination (approx. each 20,000 miles) . - 
Man-hours 160, at _average cost 0-96 dols. per 
hour = 144 dols.; add 50 per cent. for seat 
tion and superv - = 216 dols.. 


Total os oe : 3-3 
suitable for higher speeds than those contemplated in 
the original design. The costs given in Table III are 

iven in British equivalents as regards material, while 

abour costs are given on a basis of 1s. to the dollar. 

The 140-brake horse-power vehicle, after running 
preliminary trials and demonstrations, took up 4 
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Fig. 1. 


Test GENERATOR. 





Fie. 2. Current-Limitina REACTORS. 


regular duty on January 7, connecting Haedo, which 
is on the electrified section of the Buenos Ayres Western 
Railway, with Tablada. This is a shuttle service, and 
the introduction of the Diesel car effected considerable 
economies in that, under Argentine law, no passenger 
train is allowed to be pushed, and, consequently, 
shunters had to be stationed at both these stations to 
assist in coupling and uncoupling the steam locomotive 
when changing from end to end of the train. The rail- 
car, being self-contained and reversible, did not require 
this additional labour, which at best was not fully 
employed. In January, 1935, an accident occurred 
on the electrified section, necessitating the temporary 
cutting off of current between two stations. The rail- 
car was called upon to run a shuttle service and bridge 
the gap as a temporary measure. On March 165, the 
first engine inspection was carried out after the car had 
travelled 8,350 miles. Its duty was resumed again 
on March 18. On May 6 the service was changed, 
and the car ran from Haedo through Tablada and on 
to Marmol, where the Buenos Ayres Western Railway 
connects up with the Buenos Ayres Great Southern 
Railway. This change of service gave a mileage of 
1,150 miles per week and again constituted a shuttle 
Service, involving 4-3-mile sections. 

The Haedo-Marmol service has been maintained up 
to the present, though in July, 1935, the engine was 
converted to the new standard design of the Armstrong- 
Saurer range, namely, by the application of the direct- 
injection dual-turbulence cylinder heads, the advan- 
tages of which are clearly demonstrated by the average 








fuel-consumption figures before and after conversion, 
which compare as follows: miles per gallon originally, 
5-3; miles per gallon after conversion, 7-0. It is also 
interesting to note that on the Haedo~Marmol service 
the car is regularly called upon to haul a cold-storage 
van containing foodstuffs, and that its ability to do 
this has again resulted in a considerable economy in 
operation for the railway company. The car has now 
completed some 47,000 miles. 

The operating costs of the 140-brake horse-power 
car cannot be quite so clearly classified as in the case 
of the 450-brake horse-power. It is not possible to 
segregate the cost of cleaning from routine maintenance 
of the power equipment. Sufficient data over a short 
period of 15 weeks is, however, available and shown in 
Table IV, but this, unfortunately, does not include an 
engine examination, From the data given in this 
table, the operating cost can be arrived at by including 
the driver’s wages, cost of overhauls, &c., from other 
records of the same vehicle, the costs per mile so 
arrived at being given in Table V. 








Tue InstrroTe or Merats.—The 27th annual May 
Lecture of the Institute of Metals will be delivered on 
Wednesday, May 5, 1937. 





Moror-VEHICLE PRODUCTION IN THE WoRLD.— 
The world production of motor vehicles during the year 
ending July 31, 1936, totalled 5,683,000 vehicles. This 
showed an increase of 26-5 per cent. over the preceding 
year’s total of 4,415,000 vehicles. 
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Wuat may happen if the circuit breakers installed 
on the present widely interconnected electricity supply 
systems are incapable of making and breaking their 
rated short-circuit current was convincingly shown 
during a recent inspection of the plant of the Switch. 
gear Testing Company, Limited, at Trafford Park, 
Manchester. <A circuit breaker of obsolete design was 
subjected to a three-phase short-circuit of 100,000 kVA 
at 11 kV, with the result that it disrupted with explosive 
violence causing a gas and oil fire. The heat of the 
explosion could be distinctly felt through the armoured 
glass window of an inspection gallery about 40 yards 
from the test cubicle and, though the sound was not 
particularly great, the earth tremor was considerable. 
Though the fire was promptly extinguished, it was not 
difficult to imagine the conditions in a generating 
station should a similar occurrence take place. A 
subsequent examination of the switch showed that the 
top cover had been badly buckled and that about two- 
thirds of the oil had been ejected or vaporised. The 
grummet between the top cover and the tank had been 
blown out and minor damage had been done to the 
insulators, mechanism and contacts. 

The plant at Trafford Park has been designed to 
prevent such occurrences by finding out with what 
rated short-circuit current every type of breaker is capa- 
ble of dealing. It is the joint property of Messrs. The 
British Thomson-Houston Company, Limited, Rugby, 
Messrs, Ferguson Pailin, Limited, Manchester, and 
Messrs. Metropolitan- Vickers Electrical, Company, Limi- 
ted, Manchester, and was designed by a Committee 
representing these three firms. All the apparatus, in- 
cluding both the electromagnetic and cathode-ray 
oscillographs, was made in their factories. 

The station consists essentially of a control house 
with control, oscillograph and photographic rooms 
on the ground floor and offices and observation gallery 
above. The control and observation gallery face two 
reinforced-concrete testing cells, one of which is visible 
in Fig. 4, page 402. These cells are fire and explosion 
proof and are big enough to accommodate the largest 
circuit breaker designed for pressures up to 33 kV. 
For tests at pressures from 33 kV to 132 kV there is 
an outdoor test area, which is supplied through an 
overhead line. Observations can also be made from a 
concrete dug- out close to the cells. Behind the cells 
are the step-up transformer aud the reactor house, which 
also contains the resistors, master circuit breaker and 
station closing switch. The generator, exciter and auxi- 
liary plant are housed at the rear of the same building, 
while the step-down transformer is mounted on a trolley, 
so that it can be transported from place to place. 

The testing station is supplied with three-phase 
energy at a pressure of 6-6 kV and a frequency of 50 
cycles from the mains of the Manchester Corporation. 
A 1,200-h.p. slip-ring induction motor, which is 
directly coupled to the test generator, operates at this 
voltage, and runs the set up to its full speed of 2,970 
r.p.m. in about 10 minutes. The generator, which in 
many respects resembles a normal turbo-alternator 
with a continuous rating of 70,000 kW, possesses some 
special features in order that the high short-circuit 
rating of 2,500,000 kVA, based on the initial asym- 
metrical current, may be obtained. The rotor, which 
is made from a single steel forging, is provided with a 
heavy damping winding, and is specially designed to 
withstand a large short-circuit torque. To ensure 
minimum stator reactance, the end connections are 
completely encased in a copper box, while the severe 
short-circuit stresses are dealt with by completely 
filling the spaces between the end turns with shaped 
wooden blocks. The bracings are also tightened by 
set screws which fit into the end box, and the phase 
connections are brought out vertically to a framework 
which is bolted to the stator housing. The mechanical 
shock transmitted to the foundations during short- 
circuit is minimised by springs which have been 
inserted between the stator flanges and the main 
pedestals. The stator is therefore free to oscillate 
about 0-25 in. on each side of the rest position. 
Two fans, each of which is driven by a 36-h.p. motor, 
are provided for cooling purposes, and there is a 
complete forced-lubrication system. The generator, 
which is shown in Fig. 1, can be connected to give 
pressures of either 12-7 kV or 7-33 kV. 

The field current for the test generator is obtained 
from an exciter, ‘which consists of four machines 
running at 740 r.p.m.: a 125-h,p. induction motor; 
a 50-kW generator, which supplies direct-current at 
any pressure between 110 volts and 250 volts for 
operating the solenoids on the test apparatus; the 
main exciter and a sub-exciter. The main exciter is 
designed to carry the current of 5,000 amperes which 
is induced for a short time in the main field circuit at 
maximum short-circuit output. The sub-exciter is 
rated at 4 kW, and is used to obtain a maximum 
range of control over the excitation current. Further 





control is facilitated by the use of a motor-driven 
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potentiometer-type rheostat, which is operated from 
the control house. A super-exciter, consisting of four | 
machines and a 10-ton flywheel running at 585 r.p.m., | 
is being installed. Two of these machines are 1,700 kW, 
2,000-volt direct-current generators, and will give on | 
output of 6,000 amperes for a short time. This | 
will enable the excitation of the test generator to be 
boosted immediately prior to the short-circuit, so that | 
the decrement of the short-circuit current will be| 
diminished and higher values of recovery voltage and 
short-circuit current obtained. A sub-exciter is also 
fitted, the three machines being driven by a 600-h.p., 
6,600-volt induction motor. 

The test generator is connected to the master circuit- | 
breaker through a link board which enables the con- | 
nections to be changed over from delta to star or vice 
versa, The 1,500,000-KVA master circuit-breaker, the | 
object of which is to disconnect the testing circuit at a 
predetermined time after the test has been made, and 
thus to act as a “ back-up” breaker in case of failure, 
is of the standard cellular type with cross-jet oil- 
blast extinguishing pots. These pots are braced with 
Mycalex insulating rods to prevent movement on 
short circuit. The station closing switch, a view of 
which given in Fig. 3, connected between the 
master circuit-breaker and the reactors and is designed 
to close the circuit each time a breaker undergoes a 
break test. Its fixed contacts are of the multi-finger 
socket pattern, each finger having its own extra-heavy 
backing spring and making line contact with a 
cylindrical moving-contact plug. The moving contacts 
carried on Paxolin-insulated steel bars and are 
propelled downwards by closing springs which exert 
an initial force of 6 tons with the switch in the open 
position. Accurate timing on closing is thus obtained 
The switch is run into the open position by a 24-h.p. 
motor and is tripped by a direct-current solenoid. The 
master breaker and closing switch are interlocked so 
that the former cannot be closed unless the latter is 
open. Moreover, the closing switch cannot be opened 
unless the master breaker is open. These precautions 
are necessary because the closing switch is not designed 
to interrupt current; neither is it desirable to close 
the master breaker on a short circuit. 

The three cast in concrete current-limiting reactors 
are illustrated in Fig. 2, page 401. Each consists of six 
sections, which are bolted together by insulated non- 
magnetic tie rods. Each section is supported separately 
on porcelain insulators. The windings are of bare 
stranded copper which are cast solid in the concrete 
blocks. The several sections can be connected by links 
in series or parallel or to buck or boost the voltage, so 
that tests at every standard breaking capacity can be 
made. Sections not in use can be disconnected com- 
pletely to avoid end-coil voltage and capacity effects. 
These operations can be rapidly effected. Two sections 
of dry-coil stack reactors are mounted on steel joists 
in the roof of the reactor-house and are used for low- 
current values and when testing switches under normal- 
load conditions. Two banks of grid-type resistors per 
phase are also mounted in the roof. The heavy- 
current bank is connected between the station-closing 
switch and the reactors to keep the decrement of the 
direct-current component of the short-circuit current 
within a power-factor range of 0-05 and 0-3. The 
light-current bank is used for power-factor control at 
low current values when testing switches under normal 
load breaking conditions at power factors up to 0-8. 

The conductors by which the various sections of the 
plant just described are connected to each other and 
to the main transformers consist of 3 in. by 0-6 in. 
bare copper strip which is mounted on post and com- 
pression insulators fixed in concrete trenches beneath 
the floors. Condensation of moisture on the porcelain 
is prevented by tubular heating elements. 

The main step-up transformer bank consists of three 
oil-insulated self-cooled single-phase units, the second- 
ary windings of which are arranged in twelve sections 
to enable different series and parallel combinations, 
giving voltages from 22 kV to 132 kV in multiples of 
11 kV, to be obtained. If the primary and secondary 
windings are electrically separate a three-phase initial 
output of 1,000,000 kVA asymmetrical and 780,000 
kVA symmetrical can be obtained at the commonly 
used voltages. On the other hand, if the primary 
and secondary winding: are connected in series, a 
three-phase initial output of 1,540,000 kVA asymmetri- 
cal and 1,100,000 kVA symmetrical can be obtained 
at 22 kV and 33 kV. The transformers are of the core 
type, the cores being set horizontally in the tanks, 
with the primary and secondary windings sandwiched 
on the centre limb. This enables the primary and 
secondary leads to be taken out on opposite sides of 
the core. Each transformer is mounted on a bogie 
which runs on a railway line between the test cells 
and the reactor house. The main step-down trans- 
former is a three-phase unit with sectionalised windings 
to give secondary pressures of 2-2 kV, 1-1 kV, and| 
0:55 kV. A three-phase initial output of 350,000 
kVA asymmetrical and 250,000 kVA symmetrical | 
can be obtained at all three voltages. 
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The circuit-breakers to be tested are mounted on 
specially-constructed steel trucks, shown in Fig. 4, with 
beds made of inverted channels and roller bearings. 
They are wired in the shops to trailing cable jumpers 
which can be plugged into the appropriate terminal 
box in the test area. The length of time during which 
testing must be held up while the breaker is being 
connected or disconnected is reduced to a minimum 
by the use of quick-connecting clamps. 

The results of the tests made on the circuit breakers 
are recorded on a sixteen-element electromagnetic, 
and on a three-element cathode-ray, oscillograph. 
Full details of these instruments and of the method 
of operating them have already been given in our 
columns,* and need not be repeated here. Mention 
may, however, be made of the re-striking voltage 
indicator, an instrument which records the inherent 
re-striking voltage wave across the contacts of a circuit- 
breaker, neglecting any modifying effects which are 


* See ENGINEERING, vol. cxl, page 385 (1935) 
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introduced when the actual short-circuit is interrupted 


| In this instrument a current of the same form but of 


opposite sign to the current which is considered as 
being interrupted is injected into the dead test circuit 
and a trace of the resulting re-striking voltage, which 
can be inspected or photographed, is reproduced on 
the screen of a cathode-ray tube once per cycle of 
normal frequency. 








Tae Orricers’ (MERCHANT Navy) FEDERATION. 
The report of the Council of the Officers’ (Merchant Nav) 
Federation, Limited, 23, Leadenhall-street, London, 
E.C.3, for the twelve months ended July 31, 1936, has 
recently been published. This contains a detailed account 
of the activities of the Federation during the year under 
review, which activities are mainly concerned with the 
conditions of service, rates of pay, &c., of navigating 
and engineer officers. Many of the subjects dealt with, 
however, as for example, the sections entitled the 
“Merchant Navy in Relation to Defence,”” ““ Accommo- 
dation on Board Ship,” and “ Memorandum on the 
Control of Entry of Apprentices and Cadets into the 


| Merchant Navy,” are of concern to the whole nation. 
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THE EFFECT OF THE ROAD SUR- 
FACE AND ITS MAINTENANCE 
ON ROAD SAFETY.* 


By R. G. C. Batson, M.Inst.C.E., M.I.Mech.E. 


Ir will probably be agreed that the following 
characteristics of a road surface have a direct bearing 
on the safety of the road user :—({i) Rugosity, i.e., the 
condition of the surface determining whether the tyres 
grip the road or skidding can occur easily. (ii) Clean- 
liness. (iii) Conspicuity and continuity. (iv) Surface 
irregularities. 

There are other characteristics of a road connected 
with its lay-out and design (such as junctions, super- 
elevation, gradients, curves, &c.) which have a bearing 
on the subject, but these are not included in this paper. 

Before, however, discussing the various points 
mentioned above, the author would like to make the 
following general observation. Most of the factors 
affecting safety and road design and the provisions to 
be made to ensure safety are related to speed, including 
acceleration and retardation, and this s includes 
that of the cyclist and pedestrian as well as that of the 


Fig.l. SIDEWAYS FORCE COEFFICIENT-SPEED CURVES 
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a Surface Dressing with } in shingle (New) 

6 Surface Dressing with § in. shingle and tar (New) 
¢ Hot Rolled Asphalt after a few years’ use. 

d Surface Dressed Asphalt after a few years’ use 

e Hot Rolled Asphalt (No precoated chippings) 

f A Proprietary Road Surfacing. 

g Smooth Rock Asphalt 
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motorist. The normal cruising speed of cars, at present, 
is between 50 and 60 miles per hour. Developments 
in racing cars usually anticipate those of touring cars. 
If full advantage is to be taken of car design it appears 
probable that, in a few years, the normal cruising 
speed will increase to 100 miles per hour provided road 
design and construction are also allowed to develop. 
In order to allow such speeds with safety it appears to 
the author that this type of traffic must ultimately be 
segregated from that of other road users. This can be 
accomplished, as suggested by Mr. David Edwards in 
his presidential address to the Institution of Municipal 
and County Engineers, by a system of trunk roads, 
restricted to high-speed traffic and leaving the existing 
highways for cyclists, pedestrians, and slow horse and 
motor vehicles. 

Research should be directed towards the provision of 
surfacings for such roads which are rugous, clean, 
level, light coloured and continuous in appearance and 
characteristics, from one end to the other. 

Rugosity and Cleanliness.—At the last meeting of the 
British Association, held at Norwich, Mr. F. G. W. 
King contributed a paper entitled “Tyre Factors in 
Vehicle Control,”+ in which he discussed the coefficients 
of friction, their effect on stopping distances, between 
the vehicle and road on different types of surfacing and 
with new and smooth tyres. 

The method of measuring the sideways slipping 
characteristics of surfaces which are used by the Road 
Research Laboratory was described in a papert read 
before the Institution of Civil Engineers in March of 
this year. It was shown in that paper that under dry 
conditions practically all clean roads have high values 
of the coefficient (0-80 and upwards) up to 30 m.p.h. 
and that there is no indication that the coefficient 
would drop appreciably with increase of speed above 
30 m.p.h. Under wet conditions, however, the relation- 
ship between coefficient and speed (with smooth tyres) 
18 a8 indicated in Fig. 1. From this figure it will be 
Seen that the surface may behave as for a dry road 
(Roads and 6); there may be a rapid drop in coefficient 
which approaches a constant value at 30 m.p.h. 
(Roads ¢ and g); or there may be indications of a 
continued decrease above 30 m.p.h. (Roads d, e and f). 
The shape of the curve is of considerable importance in 
assessing the anti-skid property of any surface. The 
start of a skid will be determined by the coefficient at 
the speed at which the vehicle is travelling, while the 


‘ * Paper read before Section G of the British Associa- 
1on at Blackpool, on Tuesday, September 15, 1936. 
} See Exonveznina, vol. exl, page 467 (1935). 

; Road he arg | Problems—Judging the Slippery 
ee by Batson, Bird and Stradling, Journ. Inst. C.Z., 
No. 6, 1935-6, page 443. 





stopping distance of the vehicle from any speed will 
depend upon the form of the coefficient-speed curve up 
to that speed. 

The true stopping distance from any given speed is 
given by a double integration of the coefficient-speed 
curve up to that speed. It therefore follows that 
stopping distances cannot be determined accurately in 
all cases from the coefficient at one speed and, vice versa, 
the coefficient cannot be obtained from a measurement of 
the stopping distance. This point is shown by the 
figures in Table I which relate to the road surfaces 
shown in Fig. 1. 

An examination of the curves for Roads c, d and e, 
together with the results in Table I, shows that although 
these roads will give mi oy the same stopping 
distance from 30 m.p.h., their behaviour at higher 
speeds would probably be entirely different. The form 
of the curves above 30 m.p.h. is problematical; for 
instance, that for Road e is still dropping rapidly at 
30 m.p.h., and extrapolation indicates a value of the 
sideways force coefficient of about 0-25 at 50 m.p.h. 
There is no definite evidence available, however, to 
confirm a continuous drop although general considera- 











tions indicate that it is more than likely. Information 
Fig.2. FRICTIONAL COEFFICIENT-SPEED CURVES 
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on this point is urgently needed. Direct measurement 
of the sideways-force coefficient of friction at high 
speeds is difficult and involves very high powered 
vehicles. A rough indication could be obtained for 
any given road surface by determining the form of the 
curve with the special motorcycle and sidecar apparatus 
used at the Road Research Laboratory at as high a 
speed as possible, and supplementing this by direct 
measurements of the stopping distance from a series of 
higher initial speeds (say 40, 50 and 60 miles per hour). 


Taste I. 





| Stopping distance in feet from 30 m.p.h. 











Road, | 
Obtained from curve. | ,, coticieut of 30 me h 
| 
mt 
a 32 32 
b 35 37 
e 52 55 
d | 50 } 59 
e 50 | 74 
tf 85 125 
9 210 260 
| | 





An alternative to this method, and a more sound 
proposition, is to determine the cause or causes of the 
reduction of “tyre grip”’ with speed and investigate 
the problem in the laboratory. It is necessary that at 
any given speed, the vehicle should be able to turn or 
brake without loss of control, and the important factor 
is therefore the coefficient of friction at the moment 
preceding a skid. After a skid has started, a 
different set of conditions comes into action. This 
limiting or impending coefficient of friction depends 
upon (a) the momentary intensity of pressure between 
the tyre and the road; (6) the speed of rolling; 
(c) the condition of the road surface as regards 
roughness or rugosity ; (d) the condition of the tyre 
tread ; (e) the lubricating film between the tyre and 
road. Any laboratory investigation must take into 
account each of the above factors. 

With pneumatic tyres the pressure intensity* on 
the road is approximately the air pressure in the tyre 
and is independent of the total load when the latter is 
about the rated load and air pressure for the type of 
tyre, i.e., for constant tyre distortion we have P 
varying as pd*, where 


P = total load on the wheel. 
p = tyre inflation pressure. 
d = diameter of the wheel. 


Practically all attempts to prevent skidding are con- 
cerned with alterations of surface texture or tyre 





* Pressure intensity is taken as the load divided by 
the area of the circumscribing ellipse of contact between 
the tyre and the road (i.e., by the gross area). 


tread. Some results on this subject were communicated 
to the Association by Mr. F. G. W. King last year. 
Additional results at 30 m.p.h. on wet surfaces obtained 
by the Road Research Laboratory are shown in 
Table II. 

These show that on a smooth surface (M) the adoption 
of a treaded tyre in place of a smooth tyre increased the 
coefficient from 0-15 to 0-35, whereas the provision of 
a rough surface in place of a smooth surface (with 
smooth tyres) increased the coefficient from 0-15 to 
0-70. This would seem to show that, although both a 
rough surface and treaded tyres are efficacious in 
— skidding, the rough surface has the greater 
effect. 

As a liquid on the surface of the road has the effect 
in some cases of lowering the coefficient very con- 
siderably, whereas the coefficient is always high on dry 
surfaces, it is reasonable to assume that the major part 
of the skidding problem is due to the lubricating action 
of this liquid. 

If true fluid friction were present, values of the 
coefficient of the order of 0-01 should be obtained and 
the coefficient should increase with speed. Neither of 
these conditions has been found in any road tests. It 
is apparent, therefore, that at speeds so far investigated 
on the road a combination of solid and fluid friction is 
present, the relative proportions depending on the 
— or film cutting properties of both the road 
surface and the tyre. 

The surface texture of a road should therefore fulfil 
the following conditions :—{a) It should give as large 
a percentage of the gross area of contact between tyre 
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Sideways-force coefficient. 








Surface. 
| Smooth tread 
tyre. Standard treaded ¢; 
(a) ( 
H 0-70 0-70 0-65 
K 0-70 0-65 0-65 
L 0-50 0-70 0:69 
M 0-15 0-30 ; 0-35 








and road as possible which is free from lubricant. 
(6) It should have cavities as large as possible below 
the plane of contact in order to trap or disperse the 
lubricant or detritus. Combined with these two 
requirements the material of which the surface is made 
should be stable. 

Two types of non-skid surface can be taken to 
illustrate the above points: (i) Surfacings finished with 
large pre-coated chippings; (ii) surfacings with a 
“sand paper” finish. Type (ii) gives a larger net 
contact area when new than (i), but the height of the 
“ projections ” is less. It would therefore be expected 
that it would initially give higher coefficients under wet 
conditions, but deteriorate in this respect more rapidly 
with time unless there was considerable wear to keep 
it “rough.” It would also be more susceptible to 
contamination. An examination of a large number of 
results suggests that this is in agreement with the 
actual observed facts. Good non-skid surfaces are 








provided of the “sand paper” finish type, but these 
require careful control in manufacture and to be kept 
clean in use. The road finished with large pre-coated 
chippings is more “ fool-proof.”’ 

An intensive attack is being made at the Road 
Research Laboratory on the properties of lubricants 
found on road surfaces and a small machine has been 
constructed for the purpose. In this machine a rubber- 
tyred wheel, 4 in. diameter and 1} in. wide, is driven at a 
wheel speed which can be varied between 100 r.p.m. 
and 3,000 r.p.m. The motor and wheel are mounted 
on a pivoted arm and the wheel rotates upon a test 
surface which is mounted upon a small trolley fitted 
with ball bearings. ‘The trolley is restrained from 
moving as the wheel rotates upon it, by a calibrated 
dynamometer spring. The deflection of this spring is 
proportional to the tractive effort exerted by the wheel. 
Tests carried out by Mr. J. S. Wilson, of the Road 
Research Laboratory, have been made over a range of 
speeds with a soft rubber wheel, having an intensity 
of contact pressure of 10 lb. per square inch on test 
surfaces of plate glass, ground glass and ground and 
polished stone covered with lubricant. The tests so 
far carried out have shown the importance of the degree 
of polish of the test surface and the rubber wheel on the 
results obtained. The coefficient-speed curves are of 
the form given in Fig. 2, in which there is a decrease in 
the coefficient towards a minimum as the sliding speed 
increases. 

Increase in viscosity of true liquids gives lower 
coefficients at the lower speeds, but there is a tendency 
for the coefficient to approach a constant minimum 
value at the higher speeds (see Table III). When clay 
pastes of varying apparent viscosities are used as the 
lubricants, a reduction of coefficient is found over the 
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whole range of speed (see Table 1V). This effect is also 
found by reducing the roughness of the rubber wheel, 
and it is suggested that the clay fills up the pores in the 
rubber, reduces its roughness and thus gives lower 
values of the coefficient. The rubber wheel had 
smoother surface for the tests given in Table IV than 
those in Table III. 

This investigation is proceeding, but it may be of 
interest to state that where a hard rubber wheel was 
used with a comparatively high mean pressure of 
contact (and therefore a thin lubricating film) a value of 
0-010 was obtained for the coefficient at 100 r.p.m. 


Taste Il 


Coefficient of friction at wheel 
Viscosity of speed (in r.p.m.) of :— 
true liquid 


0 (water) 
; 10 o70 

0-045 

0-035 


0-065 

0-045 0-040 

00-0825 | 0-030 

0-030 | 0-030 
| 


0-075 


Taste IV 


Coefficient of friction at wheel 
speed (in r.p.m.) of 
Apparent 
Viscosity 


0 
0 
0 
uv 


o25 
mo 
O175 
0125 


0-030 00-0275 
00-0225 
0-020 
0-015 


o-Oo40 
0-030 


U (water 0-060 
l | 0-045 
‘5 a say 2) 0-040 

aste) \ ( 030 


o-oR5 
0-020 
0-OL75 


0-025 


o-oR0 


and this value increased as the wheel speed increased, 
thus showing the characteristics of true fluid friction. 

Experience with the motorcycle and sidecar skidding 
outfit has shown that (1) while most road surfaces 
deteriorate in their skidding properties with time, 
instances have been noted of a gradual increase in the 
value of the coefficient of friction up to five years’ life 
(2) There are no known methods of road construction 
which remain absolutely non-skid under all possible 
conditions of climate (¢.¢., including ice-bound surfaces). 
(3) Wet roads are usually more slippery in summer than 
in winter. 

It has been suggested that the reduced resistance to 
skidding in the summer months may be due to one or 
more of the following factors (a) The effect of higher 
temperatures in summer on bituminous binders. 
(b) Slight disintegration of the surface, during the 
winter months, providing a roughening of the surface. 
(c) The fact that during the summer, rain principally 
evaporates from the surface leaving behind the 
accumulation of dust, rubber, &c., whereas in the winter, 
the rain washes the surface clean. (d) A larger amount of 
oil droppings from motor vehicles in summer than in 
winter. 


Fie. 1. Macnrve in Fiienrt. 


The available evidence points to the necessity for | 
providing and maintaining clean road surfaces. It is 
also clear that slight disintegration of the surface of a 
road, even at the expense of reduced life, is justified 
in view of increased non-skid properties. Both a 
slippery surface and excessive disintegration of the 
surface involve remedial measures and _ therefore 
| maintenance costs. In cases where the coefficient of 
friction has been found to increase with time, a visual 
| inspection of the surface has shown slight disintegration 
| of the surface. 


(To be continued.) 





|THE UNIVERSITY OF SHEFFIELD. 
| Ly order to provide urgently needed extensions to 
its premises and to increase its endowment, the Univer- 
sity of Sheffield has issued an appeal for funds. We 
are informed that 450,0001. is called for to enable the 
authorities to equip the University completely to meet 
the requirements of the present time, but to cover 
actual commitments and immediate needs an urgent 
appeal for a minimum sum of 250,000/. has been made. 
The University Buildings at Western Bank, it is 
emphasised, are overcrowded, the departments which 
ire suffering most being those of medicine, geography 
und architecture, while a new assembly hall is needed. 
Moreover, the great development of research in engi- 
neering and metallurgy, as well as the increasing 
demands made by instructional courses, make it 
necessary to extend very considerably these two depart- 
ments of the Applied Science Department of the 
University. For this purpose it is necessary for the 
University to acquire land adjoining its present 
buildings in St. George’s-square. The work will be 
carried out in stages and the first, which it is hoped 
to put in hand at includes the construction 
of several new departments and extensions to the 
present library accommodation. It is gratifying to 
tind that a satisfactory response is being made to the 
appeal. A few days ago the donations received or | 
promised totalled well over 50,0001. and at the head 
of the list stood a munificent gift of 10,0001. made by 
Sir Robert Hadfield, Bt., F.R.S. This, we understand, 
is the largest personal gift that has ever been received | 
by the University. Further donations will be grate- | 
fully received the 
Sheffield, 10. 








once, 


by the Registrar, 


University, | 








Triats or H.M.S. “ Hunter.”—H.M. Destroyer | 
Hunter, built by Messrs. Swan, Hunter, and Wigham | 
Richardson, Limited, Wallsend-on-Tyne, recently under- | 
went a series of exhaustive trials at sea, all of which were 
These culminated in the acceptance trial 
carried out off the mouth of the River Tyne on Septem- 
ber 30, directly after which the vessel proceeded to her | 
naval base. The Hunter, a twin-screw ship, is the | 
43rd destroyer constructed by Messrs. Swan, Hunter. | 
She has a displacement of about 1,400 tons, and is pro- | 
pelled by geared turbines, the total shaft horse-power of 
which is 34,000. These engines, together with the oil- | 
fired water-tube boilers, have been constructed by Messrs. | 
The Wallsend Slipway and Engineering Company, | 
Limited 
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| who was the first pilot to reach 10,000 ft., at St. Ra 


| portion of the curve connecting 


THE HIGH-ALTITUDE FLYING 
RECORD. 


ALTHOUGH an altitude exceeding 40,000 ft. was 
reached by an aeroplane in Germany on May 26, 1929, 
the actual figure being 41,795 ft., and although this 
figure was continually improved on in the following 
years until, on August 14 of this year Detré, in France, 
reached a height of 48,698 ft., the actual amount of 
investigation which has been carried out on the problem 
of flight at extreme altitudes is still small. The 
question of stratosphere flying is of importance from the 
point of view of the development of both military and 
commercial machines, and of aircraft instruments, 
while experimental investigation of the subject is 
likely greatly to add to existing meteorological know- 
ledge. In view of these conditions, the Air Ministry, 
in 1934, decided to order a special aeroplane designed 
to operate at altitudes of 50,000 ft. and over. Although 
the main purpose of this machine is to carry out an 
extensive research programme in connection with 
high-altitude flying, it was decided to attempt to 
surpass with it the record of 48,698 ft. (14,843 m.) 
established in France on August 14, by a Potez 506 
aeroplane fitted with a Gnome-Rhone 14 K.R.S.D. 
engine. As is generally known, this attempt was 
successfully carried through on Monday of last week, 
when Squadron-Leader F. R. D. Swain, flying the new 
Air Ministry machine, reached an altitude of 49,967 ft. 
(15,230 m.), thus breaking the previous record by 
1,296 ft. (387 m.). According to the rules of the 
Fédération Aéronautique Internationale, it was neces- 
sary that, for the establishment of a new record, the 
previous figure should be surpassed by at least 300 m. 

The machine on which this achievement was accom- 


me : 
| plished is illustrated in the accompanying Figs. | and 2, 


but before referring either to it, or to the circumstances 


lof the flight in detail, something may be said about 


previous altitude records, and in this connection interest 
will be taken in the diagram reproduced in Fig. 3, 
in which are plotted the various record heights w hich 
have been achieved since August 29, 1909, when Latham 
at Rheims, flying an Antoinette aeroplane, fitted with 
an Antoinette engine, reached a height of 509 ft. As 
will be seen from the diagram, before the end of the 
next year a height of 10,000 ft. was recorded, this 
figure being passed on December 8, by Legagneux, 
at Pau, with a Bleriot machine fitted with a Gnome 
engine. He established a record of 10,171 ft., which, 
however, stood only until the summer of the following 
year, records of 10,423 ft. and 10,466 ft. being succes 
sively established in France in July and August. A 
height of 20,000 ft. was established by Lape 
P wel, 
on December 28, 1913, the actual height being 20,079 tt 
He again flew a Bleriot machine with a Gnome engine 
This was the maximum height achieved before the 
war, and it was not until February 27 1920, that 
Legagneux’s record was officially broken, although 
it is probable that were data available the dotte 
a height of 20,079 ft. 
ht line 


with one of 33,114 ft. would depart from its straig 
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Fie. 2. MACHINE ON THE GROUND. 
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form. The latter height was reached by Shroeder 
in the United States, flying a Lepére aeroplane with a 
Liberty engine. This record was followed by others 
at fairly regular intervals until a height of 39,141 ft. 
was achieved in the United States on May 8, 1929. 
This portion of the curve carries on at fairly constant 
slope until the present time. Ignoring the war period, 
the whole curve may, indeed be looked upon as two 
straight lines, the earlier showing a much more rapid 
rate of advance, but the latter as yet not indicating the 
approach to the horizontal which must sooner or 
later set in. 

A height of 40,000 ft. was passed in Germany on 
May 26, 1929, when Neuenhoffen at Dessau, flying a 
Junkers W34 machine, fitted with a Bristol Jupiter VIII 
engine reached a height of 41,795 ft. This record 
stood for about a year, on June 4, 1930, a height of 
43,167 ft. being reached in the United States. This 
record was in turn passed on September 16, 1932, when 
Unwins, at Filton, reached a height of 43,977 ft. on a 
Vickers Vespa machine with a Bristol Pegasus (SC) 
engine, a flight which is of particular interest as, apart 
from the last, it represents the only point on the 
curve recording a British flight. Germany and Italy 
are also each represented by one point only, the re- 
mainder of the records being distributed between 
France and the United States. The British record was 
broken on September 28, 1933, in France by a flight 
to an altitude of 44,820 ft., which record was in turn t» 
be surpassed in Italy on April 11, 1934, by a flight of 
47,353 ft. The final record previous to the one just 
established was, as already mentioned, that to a height 
of 48,698 ft. in France on August 14 of this year. 

Turning now to some account of the means by which 
the new record has been achieved, it may be said that 
before the order was placed for the machine, or a 
Specification issued, investigation was made by the 
Air Ministry staff of the optimum design conditions for 
4n aeroplane intended for flight at very high altitudes. 
This investigation showed that a practicable machine 
on thie service should have a wing loading not exceeding 
“+9. per square foot and that the span loading, i.e., the 
Weight divided by the square of the span, should not 





exceed 1-4 lb. per square foot. These conditions were 
laid down in the specification. Although for some 
aspects of the research work for which the aeroplane 
has primarily been built, a two-seater machine may be 
desirable, in view of the attempt to establish a record 
for altitude, it was decided to construct the machine 
as a single seater, the design, however, being such that 
it may without difficulty be modified so that a second 
person may be carried as an observer. Provision has 
been. made with the two-seater arrangement for the 
fitting of an electrically-operated camera and a radio- 
telephone set. 

The order for the machine was placed with Messrs. 
The Bristol Aeroplane Company, Limited, in Novem- 
ber, 1934, the design submitted by them and accepted 
being a low-wing monoplane fitted with a specially- 
supercharged Bristol Pegasus engine. It has been 
designated Bristol 138. In view of the special service 
demanded and the necessity of employing the lightest 
possible structure, the machine has been built of wood 
throughout, with the exception of the engine mounting 
and cowling. The wing span is 66 ft., the overall 
length 44 ft., and the height to the top of the engine 
cowling 10 ft. 3 in. The mean chord is 8 ft. 6 in. and 
at the root 12 ft. The weight empty is 4,391 lb. and 
loaded for the high altitude flight 5,310 lb. The latter 
figure gives a wing loading of 8-53 lb. per square foot 
and a span loading of 1-22 lb. per square foot, both 
figures being lower than the maxima laid down in the 
specification. 

The fuselage is a rectangular monocoque, the skin 
being of plywood, glued and screwed to the mahogany 
corner longitudinals and stiffener struts. The fore- 
part of the fuselage is formed by the engine mounting, 
provided with fireproof bulkheads at each end. The 
arrangement gives an all-metal bay in which the fuel 
and oil tanks are contained. The engine mounting 
consists of a ring of Duralumin attached to the front 
of the fuselage by a structure of steel tubes in tension, 
connected by steel fittings. The cowling is formed 
by aluminium alloy panels carried on frames, but 
easily detachable. The wings, as already indicated, 
are of wooden construction. The two outer sections 











are separately bolted to the centre section. They 
consist of three main spars with plywood webs and 
mahogany flanges, the whole being covered with 
Teago three-ply sheeting, which on some parts of the 
structure is only 0-8 mm. thick. The construction of 
the fin, tail, elevators and rudder is similar. The 
undercarriage is of the fixed type, the lower drag of a 
retractable carriage not offering sufficient compen- 
sation for the extra weight for the special service for 
which the aeroplane has been built. Medium pressure 
Dunl>p wheels are fitted, and oleo shock absorbers 
and independently-operated Dunlop brakes. 

The engine is a special unit of the Bristol Pegasus 
class, and known as P.E. VIS. It is fitted with two 
superchargers in series, the air in its passage from 
one to the other passing through a tubular air cooler. 
The four-bladed propeller is of wood, 12 ft. 9 in. in 
diameter and of 14-ft. pitch. There are two petrol 
tanks in the metal bay of the fuselage, the main tank 
holding 70 gallons, and the service tank, which is 
mounted above it, holding 12 gallons. The upper 
tank, which is supplied by a pump from the lower one, 
gives a gravity feed sufficient for 15 minutes’ flight. 
In view of the high degree of supercharge, with conse- 
quent high mixture temperature, the anti-knock value 
of the fuel used is of great importance. Based on 
previous experience, coupled with special laboratory 
investigation, a fuel known as 8.A.F.4 was selected 
and used for the record flight. This has been developed 
from standard Shell Ethyl aviation gasoline 100 
Octane, and has an anti-knock value considerably 
exceeding that of pure iso-octane. For lubrication, 
a standard grade of Shell aviation oil was chosen. 

The aeroplane takes off in about 120 yards, its level 
speed near the ground being about 123 miles an hour, 
with the engine developing about 400 h.p. It climbs 
at the rate of 1,040 ft. per minute, and pre-flight calcula- 
tions showed that it should reach 10,000 ft. in 94 
minutes, the engine then developing 335 h.p. A 
height of 40,000 ft. should be reached in 35 minutes, 
the machine then climbing at the rate of 1,430 ft. per 
minute with the engine developing 457 h.p. Calcula- 
tion further showed that it should reach 50,000 ft. 
in 46 minutes, the engine then giving 380 h.p. and 
the rate of climb being 580 ft. per minute. The ceiling 
of 54,000 ft. should be reached in about 63 minutes, 
with a final rate of climb of 100 ft. per minute. The 
maximum angle of climb is 8 deg. The engine revolu- 
tions increase from about 1,440 at ground level, to 
2,590 at 50,000 ft. Although no official figure has 
been published giving the time spent in reaching the 
maximum height during the recent record flight, the 
total time taken suggests that the rate of climb 
approximated to that which had been estimated. The 
machine was in the air for 3 hours and 20 min., but 
of this Squadron Leader Swain estimated that he 
lost about an hour owing to the frosting over of his 
helmet and the cockpit cover, and consequent un- 
certainty about his position. 

One of the major problems of stratosphere flying is 
that which concerns the comfort and safety of the 
personnel concerned. At a height of about 18,000 ft., 
the air pressure is about half that at ground level. 
Although human beings can tolerate this fall of pres- 
sure, they cannot do any appreciable amount of 
physical work at that height, and for flying at what 
may be called normal high altitudes it is usual to 
compensate for the fall in oxygen supply by arranging 
to supplement the oxygen in the breathing supply. 
At a height of about 43,000 ft., however, this procedure 
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is no longer applicable, owing to the great fall in | 
pressure, and it is necessary artificially to increase the | 
pressure in the lungs in addition to increasing the 
oxygen percentage. For physiological reasons it is | 
necessary at the same time to increase the pressure 
outside the body. This necessary condition may be 
attained either by the use of a closed airtight cabin, 
or some type of airtight suit. As the latter is distinctly 
more convenient from the point of view of the design 
of the aeroplane, it was adopted in the present case. 
The pilot is equipped with a suit of rubberised fabric 
and a helmet of the same material provided with a 
large double window. The suit was manufactured 
by Messrs. Siebe, Gorman and Company, the design 
being based on the work of the late Professor J. 8. 
Haldane and Sir Robert Davis, and on a special study 
of the subject made by the Air Ministry. It operates 
in connection with a.closed breathing circuit. Oxygen 
is fed into the circuit by an injector which produces a 
rapid circulation of gas round the system, connection 
being made from the injector by a flexible tube enter- 
ing the helmet at the right-hand side of the pilot’s face. 
The exhaled breath passes to an outlet on the left of 
the helmet and through a second flexible tube to a 
canister containing chemicals which absorb the carbon 
dioxide and moisture, 

The cockpit is thermally insulated, and is warmed 
by air which flows past the oil coolers in the wings. It 
has a sliding roof of transparent material which can 
be closed and opened by a handle. In view of the low 
temperatures which have to be encountered, the con- 
trols are fitted with ball bearings in order to eliminate 
grease which at times, in the past, has been found to 
give trouble by freezing. For the purposes of the 
record flight, and in accordance with the requirements 
of the Fédération Aéronautique Internationale, the 
aeroplane was fitted with two barothermographs 
carried by spring mountings in the wing. They were 
made at the Royal Aircraft Establishment. Each 
instrument consists of a drum on which a thin sheet of 
smoked metal is wrapped. The drum is rotated by 
the expansion or contraction of a coil of strip metal 
as a result of temperature changes. An arm controlled 
by a series of aneroid boxes, so that its position is 
a function of the pressure, traces a curve on the 
smoked metal. In calculating the maximum height | 
obtained, the atmosphere through which the aeroplane 
has flown is split up into a number of imaginary layers. 
Each of these layers is in effect weighed by the instru- 
ment, the weight being proportional to the difference 
in pressure between the top and bottom. As the 
density of each layer is known from its average tempera- 
ture and pressure, its thickness can be calculated. 
The maximum height is the sum of the layers. 

For the record flight, the machine took off from Farn- 
borough at 7.30 a.m. on September 28, and landed at 
10.50 a.m. at Netheravon, Wilts. Squadron Leader 
Swain reported that visibility was good, but that 
there was a cold north-easterly wind of considerable 
strength at lower levels, and of hurricane force in the 
upper air. As already mentioned, the maximum 
altitude reached was 49,967 ft. Actually, the alti- 
meter read 51,000 ft., and as the pilot had previously 
been advised that the instrument was reading high, he 
assumed with this reading that he had reached a height 
of 50,000 ft. At this height the expansion of the suit 
made movement difficult, but oxygen supply apparatus 
continued to operate satisfactorily, When he had 
descended to about 45,000 ft., the cockpit and helmet 
windows frosted over and he lost his sense of direction. 
After losing more height he began to have difficulty 
in breathing and attempted to open the sliding roof 
of the cockpit. This he was unable to do, and finally 
he cut away the window of the helmet with a knife. 
He found himself somewhere near Yeovil, and set a 
course for Farnporough, having insufficient petrol 
left, however, he came down at Netheravon, The 
flight was a magnificent example of skill and endurance, 
on which Squadron Leader Swain may well be con- | 
gratulated, as may the Air Ministry and the builders | 
of the machine. The difficulties experienced by the 
pilot in connection with the cock-pit window and the 
airtight suit were, mechanically, clearly of a minor 
nature, and the experience now gained may well lead 
to their elimination. The trouble may have been 
caused by the long period of the flight, due to a con- 
siderable extent to the pilot losing his bearings. The 
barothermograph readings have been checked by the 





National Physical Laboratory, and there is no doubt 
but that in due course they will be officially accepted 
by the Fédération Aéronautique Internationale. The 
minimum pressure recorded was 92-0 mm. of mercury, | 
and the lowest temperature 49-8 deg. C, | 








Tue Fetruam By-Pass Roap.—The Minister of 
Transport has made a grant from the Road Fund, on 
the application of the West Sussex County Council, 
towards the cost of building a new road, about two- 
thirds of a mile in length, to by-pass the village of | 
Felpham, on the route from Bognor to Littlehampton. 
The scheme is estimated to cost 23,5001. 
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Norr.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 


the London Metal Exchange for “fine foreign” and “standard” metal, respectively. 
for lead are for English metal, while those for spelter are for virgin metal. 


The prices shown 
Middlesbrough prices are plotted 


for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of steel 


plates are for ship, bridge and tank qualities, and those fur steel rails are for heavy sections. 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 


The pig-iron 
The price of quicksilver is per 


bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per standard box, but in 


all other cases the prices are per ton. 


Each vertical line in the diagram represents a market day, and the 


horizontal lines represent ll. each, except in the case of the diagram relating to tin-plates, in which they represent 


ls. each. 








CATALOGUES. 


Electrical Switchgear.—Bulletins Oerlikon No. 171/172, 
received from Messrs. Oerlikon, Limited, Victoria House, 
Southampton-row, London, W.C.1, illustrate and describe 
new designs in the step-by-step switching of regulating 
transformers under load. Plate-type, contactor-type, 
drum-type, and cage-type gear constitute the four types 


| referred to. 


Boston Smelting and 
Place, 


Messrs. 
Limited, 4, Broad-street 


Electrical Contacts. 
Refining Company, 


| London, E.C.2 have prepared a pamphlet giving details 


of tungsten contacts for use in sundry electrical apparatus. 
Having high electrical conductivity and non-corrosive 
qualities, these contacts are welded on to bases of copper, 
brass, or steel. 

Marine Oil Engines.—The rapidly increasing use of 
oil-engine-driven barges for canal transport forms the 
subject of a recent Bulletin issued by Messrs. The National 
Gas and Oil Engine Company, Limited, Ashton-under- 
Lyne. Upon the completion of existing orders, 138 
boats engined by this firm will be in use on the waterways 
controlled by the Grand Union Canal Company, covering 
a distance of 280 miles. 


Radial Drilling Machines.—As sole selling agents, 
Messrs. E. H. Jones (Machine Tools), Limited, Baldwin 
Terrace, Wharf-road, Islington, London, N.1, have sent 
us a brochure dealing with the high-speed radial drilling 
machines manufactured by Messrs. Auerbach und Scheibe 
Akt.-Ges. Saalfelds/S. The general design, construc- 
tional details, capacities, weights, and accessories of 
14 types are fully set out. 

Small Petrol Engines.—The new 125-c.c. engine recently 
described in these columns, fitted with a flat-topped piston 





and ball and roller-bearing crankshaft and with integra 
three-speed gear-box, forms the subject of a pamphlet 
from Messrs. Villiers Engineering Company, Limited, 
Wolverhampton. Useful particulars relative to running 
and maintenance, together with a complete list of priced 
components, are included. 

Heat-Resisting Steels—Upon the subject of heat- 
resisting steels a well-compiled catalogue has been received 
lately from Messrs. Hadfields, Limited, East Hecla and 
Hecla Works, Sheffield. Steels possessing great resistance 
to scaling, to sulphurous atmospheres, strength at high 
temperatures, resistance to corrosion, and a combination 
of physical properties which enables them to be produced 
in the form of castings, forgings, rolled bars, &c., are fully 
described. 

Electrical Plant.—Four leaflets have been received 
from Mesrs. Wright Electric Motors (Halifax), Limited, 
Century Works, Pellon-lane, Halifax. One of these 
deals with a portable electric saw-bench made in three 
sizes, and another with portable totally enclosed, internal 
geared haulages of the single drum, double drum, and 
endless types. The others refer to two- or three-phase 
frequency changers for 50-cycle supply, and with the 
Wulfel fiuid change speed gear recently described in 
these columns. . 

Armoured Cables.—For situations which are unfavour- 
able to the ordinary types, Messrs. W. T. Henleys 
Telegraph Works Company, Limited, Holborn-viaduct, 
London, E.C.1, have introduced “ Mettaflex cables 
and cords armoured with a flexible metallic tubing, closely 
formed and applicable for diameters up to | in. under 
the armouring. It is claimed, in 4 booklet on = 
subject, that the armouring practically prevents te 
ingress of oil, moisture or petrol, and also provides ® 
reasonable degree of electrostatic screening. 
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THE 120,000-KW GENERATING) 


STATION OF THE FULHAM 


BOROUGH COUNCIL. 
(Continued from page 356.) 

Tue two generating units, which are now in com- 
mission at the new station of the Fulham Corpora- 
tion, as well as the third unit which is in course 
of erection, are of identical design, and were all 
manufactured by the Metropolitan- Vickers Electrical 
Company, Limited, Trafford Park, Manchester. The 
turbines, the appearance of which will be clear 
from Fig. 14, are of the two-cylinder impulse type, 
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packers have T-shaped roots, except in the velocity 
compounded stage where the blades are machined 
solid with their packers. The gland at tlie inlet end 
of the high-pressure cylinder is of the radial clearance 
comb type. It is formed of steel segment rings, 
arranged in two main sections, each of which with 
the corresponding portion on the rotor provides 
seventy-two throttling points. Each ring is backed 
by a series of flat springs, while further springs of 
the same design support the ring housings, which 
contain three or four rings. Both the individual 
rings and the housings themselves are therefore 
capable of lateral displacement in the event of 





and are designed to give a maximum continuous out- | accidental contact, so that the original formation 
put of 60,000-kW when supplied with steam at a|of the gland is maintained. The glands are also 








ss _ 407 
under licence, while the low-pressure spindle is 
coupled to the alternator by a semi-flexible coupling. 
The main governor is of the horizontal type and 
is driven by helical gears, sensitivity being secured 
by the use of mechanical links between it and the 
two steam chests.* Three admission valves and 
one emergency stop valve are arranged on each 
side of the high-pressure cylinder, the corresponding 
valves in each group working together in pairs. 
Each group is controlled by a governor relay pilot 
valve, the two systems being eutirely separate 
from the common governor operating arms. Spring 
loading is fitted on the governor valves above the 
power pistons operating the steam valves, and a 
release chamber is provided on each power cylinder 








GENERAL VIEW oF TURBINE Room. 


Fie. 14. 


pressure of 600 Ib. per square inch and a tempera-| designed so that should rubbing occur owing to 
ture of 800 deg. F. Their speed is 1,500 r.p.m. The|expansion, the clearance is increased without 
high-pressure cylinder comprises a velocity com-| appreciable wear. The gland at the exhaust end 
pounded stage, followed by twenty-one single-|of the high-pressure cylinder is of similar design, 
impulse stages, while the low-pressure cylinder has except that the gland ring throttling strips are 
thirteen impulse stages followed by a duplex multi- | arranged to allow relative expansion between the 
exhaust. | rotor and the casing. 

The high-pressure cylinder is of steel throughout,| The low-pressure cylinder comprises thirteen single 
both top and bottom halves being made up of two | impulse stages followed by a duplex multi-exhaust. 
steel castings. One of these castings comprises the |The diaphragms of this cylinder are of cast iron, 
main body of the cylinder and the other the exhaust | with cast-in steel plates, except in the final stage, 
end, the latter containing branches for conveying | where they are of welded steel plate. The first seven 
the steam through coupling pipes to the low-| wheels have blades of rolled section stainless steel 
pressure cylinder. These cylinder interconnections | with T-roots and separate packers. The remaining 
are arranged just above floor level and are provided | blades are of the straddle type and are machined 
with expansion pieces of corrugated section. | solid with their distance pieces from alloy steel. 
The diaphragms of the high-pressure cylinders | They are riveted to the discs. The appearance of 
are of the built-up type and consist of molyb-| this part of the set will be clear from Fig. 16, page 
denum steel plate centres to which independently | 408. The gland at the inlet end of this cylinder is 
machine d nozzles of the same material are riveted. | the same as that at the inlet end of the high-pres- 
They are so supported that while they expand | sure cylinder, except that it has fewer segments. 
oncentrically with the shaft the joint is maintained | At the exhaust end there is a water-sealed gland, 
n @ steam-tight condition. The inner peripheries | which is supplemented by simple labyrinth rings. 
of the diaphragm surrounding the shaft are pro-| The thrust blocks of both high-pressure and low- 
vided with packing rings of the comb type. The | pressure cylinders are of the latest Michell type, and 
moving blades are of rolled section stainless steel | are located at the two inlet ends. The two turbine 





with separate packers. A view of a high-pressure ro- | rotors are connected together by a Bibby coupling, 
or is given in Fig. 15, page 408. Both the blades and | manufactured by Messrs. Metropolitan-Vickers 


into which the oil is rapidly forced by the spring 
loading when a sudden reduction in load neces- 
sitates the rapid closing of the steam valves. 
Steam is admitted to the steam chest through a 
Hopkinson centre pressure valve, which is electrically 
operated. The safety governor, which is in dupli- 
cate, is of the ring type. 

The main oil pump is of the positive displace- 
ment gear type, and raises all the oil, about 400 
gallons per minute, up to the pressure necessary 
to ensure quick response from the governor gear. 
The bulk of the oil is, however, then passed through 
reducing valves, so that its pressure is brought down 
to that normally used in the lubricating system. 
An auxiliary turbine-driven pump is provided on 
each unit for starting up and for emergency pur- 
poses, and comes into action automatically should 
the oil pressure fail. An electrically driven low- 
pressure pump of the Birotor type, with an output 
of 250 gallons per minute, is installed for flushing 
and cooling the bearings while the set is coming 
to rest. A system of drain settling and strainer 
tanks whose capacity is equal to about 10 minutes’ 
normal supply, is connected to each set, while 
in addition there are two tanks, one for dirty 
and one for clean oil, which are common to both 


* See ENGINEERING, vol. cxli, page 54 (1936). 
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sets. The guaranteed steam consumption at| 

the mean continuous rating is 9-039 lb. of steam | 120,000-K W GENERATING STATION AT FULHAM. 
per kilowatt-hour, including that extracted for feed 
heating. 

The main alternator is designed to give an output 
of 75,000 kVA at a power factor of 0-8, and generates 
three-phase current at a pressure of 11 kV and a 
frequency of 50. The rotor consists of a solid 
forging, 53 in. in diameter, the leakage field losses 
being reduced by using coil retaining rings of high 
tensile non-magnetic steel. It weighs 58 tons, and —_ —. : SSSQJ_ ~ 
was balanced and tested at 25 per cent. overspeed at AS Wn YY WN 
the makers’ works. The stator frame is of fabricated . : , A \\\ ANY 
steel, the outer shell being extended to form the , , \\ \\\ \A\\\ 
covers for the end windings. The core is built of ; \\ \\ \\\\ \ \) 
silicon iron alloy punchings, and is clamped between \ \ 
end plates of non-magnetic material. The winding 
is of the concentric type, and is heavily braced to 
withstand short-circuit stresses. It has been de- 
signed to give a guaranteed sub-transient reactance 
of 17 per cent., a figure that was checked by short- 
circuiting at the works. The eddy currents are 
reduced to a minimum by dividing the slot con- 
ductors and end windings into a number of parallel 
straps, which are transposed in the slots and twisted 
on the ends. Each alternator, with its main and 
unit transformers, is protected by a Merz-Price circu- 
lating current system and by a restricted earth 
system on the 66-kV and 400-volt sides of the trans- ~ 4 
former. The 11-kV system formed by the alternator : —EEE - —_ __—_-SSIASERN: 
and the primaries of the main and unit transformers | 
is earthed through a voltage transformer, which, in | Fie. 15. 
event of an earth on the 11-kV system, gives audible 
and visual alarm in the control room. In these cir- 
cumstances the machine can still be run until 
stand-by plant is brought into service. All the 
power transformers are fitted with Buchholz relays, 
with both alarm and tipping contacts. 

The main exciter, which is on the same shaft as 
the alternator, has been designed to give a specially 
quick response. The field system is completely 
laminated and the ceiling voltage is 100 per cent. | 
more than the normal operating voltage. It is 
excited from a pilot exciter which is overhung from 
the main exciter shaft. Both main and pilot exciter 
armatures are totally enclosed. 

The alternator is cooled on the closed-circuit 
system, the air being circulated by two fans which 
are mounted on the ends of the rotor. One of these 
fans is shown in Fig. 17, page 409. There are also two 
external fans, which are driven by 90-h.p. motors 
and are mounted horizontally in an air chamber 
inside the foundation block. One or both of these 
external fans can be shut down on light load. 

On test the alternator gave an efficiency of over 
98 per cent. when running at its full output of 
75,000-kVA and zero power factor. 

In addition to the main alternators, there is a 
10,000-kKW house set. This was manufactured by 
the Brush Electrical Engineering Company, Limited, 
Loughborough, and is shown in Fig. 18, page 409. Fie. 16. Low-Pressure Rotor or 60,000-KW TuRBINE. 
lhis set, which is supplied with steam at a pressure of 
a _ pee nah pe ee Ty Pan corps Tad which has a capacity of 15,000 cub. ft. of air per ; Cramp expressed his indebtedness 4 the secretaries, 
of the double rotation type, each half of which | minute. These fans are driven at a speed of | Messrs. H. M. Clarke > and C . W. J. Tafis, as well as 
drives a 5,000-kW alternator at a speed of 3,000| | 1,450 r.p.m. by a 53-brake horse-power motor. to the Recorder, Wing-( ealishader Cave — 
rpm. The biede rings of one turbine are inter- | Cave. Several other individuals whe had taoliets 
locked with those of the other and there are 41 the work of the scctson va hte“ ete een “9 

thanked for their services by Professor Cramp in 4 


radial flow stages and two double-flow exhaust | - e= : 
stages. The radial flow blades are machined w ith | THE BRITISH ASSOCIATION particularly felicitous manner. 
MEETING AT BLACKPOOL. 


integral roots and all the moving blades are of | 
stainless steel. The alternators were also constructed SECTION G.—ENGINEERING. 
by the Brush Electrical Engineering Company, and | 
are designed to generate three-phase current at a| 
pressure of 6,600 volts and a frequency of 50. The In opening the meeting on Wednesday morning, | Margaret Fishenden to give her 
stators consist of stampings, which are built into| September 16, Professor Cramp said that as the|“‘Some Measurements of Radiation from (om- 
cast-steel frames with special flanges for mounting | session was drawing to a close he wished to make a | bustion Gases.”” This paper we propose to — 
on the turbine casing. The cores are held by non- special : ference to the work of the local secretaries, | in a subsequent issue, so that. we can only give here 
magnetic clamping rings and dove-tail wedges. The | Messrs. J. H. Peel and R. B. Warburton, who had | brief indication of the nature of its subject matter 
windings are of the concentric type and are braced | been responsible for the arrangements made for a | It described determinations of gas radiation mad 
to prevent movement. The coils are separated to| number of visits of unusual interest. A vote of | by the author at the Imperial College, ordinary 
ensure good ventilation. The rotors were machined | thanks to these gentlemen, proposed by Professor | town’s gas being burnt in a small furnace with 
from solid forgings and are fitted with non-magnetic | Cramp, was seconded by Wing-Commander Cave- | different proportions of excess air. The ee ts ol 
steel end caps. The two rotor windings are con-| Brown-Cave, and suitable replies were made by | combustion were passed, at velocities of 2 ft. » Fit 
nected in series to a direct-coupled exciter. |Mr. Peel and Mr. Warburton. Mr. J. 8. Wilson | per second, along a tube of special alloy stee | h aving 
The cooling system is of the closed-circuit type | | proposed a vote of thanks to the President, Pro- | an internal diameter of | ft., the tempe rature. which 
and consists of two coolers, which were manufactured | fessor Cramp, for the manner in which he had | ranged from 1,000 deg. to 2,000 deg. F., being 
by Messrs. Heenan and Froude, Limited, Worcester, | conducted the proceedings, and this was seconded | measured by thermocouples. The gas radiation 
The cooling air is provided by two fans, each of | by Professor Baily. In acknowledging it, Professor | from apertures in the tube was focussed on 


HigH-Pressure Rotor or 60,000-KW Tursine. 











(T'o be continued.) 








RADIATION FROM COMBUSTION GASES. 


. The above-mentioned formal business having 
(Concluded from page 400.) been transacted, Professor Cramp invited Dr 
paper entitled 


to a 
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alibrated thermopile, a small correction being made ; Cramp invited Professor Dr. G. V. Lomonossoff to 
for the absorption due to the water vapour in the air | open the discussion. Professor Lomonossoff said 
between the experimental tube and the thermopile. | he felt that the author had not sufficiently stressed 
The results obtained were compared with those of | the practical importance of her work. The theory 


l Schack, Schmidt, and Hottel 


Mangelsdorf, | of gas radiation, he said, had already received wide 


and, in conclusion, it was stated that while dis-| application in Germany by metallurgists and this 
repancies still outstanding required to be cleared | had been described by von Schack in the Zeitschrift 
up, it had now been proved beyond question that | des Vereines deutscher Ingenieure. As early as 18565, 

in the heat transmission tedtenbacher had realised that the main factor in 


at temperatures above 1,000 deg. F. flowing at low 
through wide channels, as, for example, | transfer coefficient. He assumed this to be inde- 
through industrial furnaces, radiation was of far| pendent of temperature and equal to 2-3 in the same 


velocities 


the theory of the locomotive boiler was the heat- 


more importance than convection. Work on gas | units as those employed in Fig. 7 of the paper. In 
radiation, the author finally remarked, had now | this country, Rankine and Donkin understood that 
teached such a stage that it could be usefully | this coefficient was proportional to the difference of 
applied to problems of furnace heating and furnace | temperatures, but, like Redtenbacher, they assumed 
design, |that the heat transfer in locomotive boilers was 

Dr. Fishenden presented her paper in the form of | mainly due to convection. In any case, the applica- 


a lecture illustrated by means of lantern slides, | tion of both Redtenbacher’s and Rankine’s theories 


‘nd at the conclusion of her remarks Professor | to locomotive boilers gave results widely divergent | stress, the lateral creep amounted to several times 
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from those obtained in practice. This was the posi- 
tion in 1912, when the sixth dynamometer car of the 
Russian State Railways was fitted with compen- 
sating Pogendorf equipment which enabled the 
temperatures to be accurately measured in 12 
different parts of the boiler. By this means Pro- 
fessor Lomonossoff had hoped to obtain reliable 
figures for the heat-transfer coefficient in various 
parts of the boiler, but the results were disappointing 
and were not published. At that time he had felt 
that the chemical composition of the gases influenced 
the heat transfer but until the publication of von 
Schack’s first work, he had been unaware of the 
cause of the discrepancies. Using von Schack’s 
curves, however, he had re-calculated the results 
of some of the previous tests and had obtained 
more or less satisfactory results for coal firing. The 
same, however, could not be said regarding oil 
firing. As was generally known, during the intense 
combustion of oil numerous hydrocarbons, and even 
free hydrogen, were liberated. It would seem that 
radiation from hydrogen might follow a different 
law from that from carbon dioxide and water 
vapour, and it would be interesting to carry out 
accurate tests with this gas. In any case it appeared 
that radiation accounted not for 10 per cent. to 
15 per cent. of the total heat transfer in locomotive 
boilers, as had been thought to be the case, but 
probably for over 60 per cent. 

Professor Baily, said that although accuracy to 
within 25 per cent., as mentioned in the paper, did 
not sound very high, the results would be of very 
great use to engineers. With regard to boilers, he 
said the old Lancashire type had been found to be 
improved by the addition of cross tubes, the assump- 
tion being that, in the case of a comparatively short 
straight tube, the gases left at much the same 
temperature as that at which they entered. The 
insertion of any form of obstruction, however, 
caused the gases to part with their heat more rapidly. 
This did not apply to water-tube boilers or locomo- 
tive boilers. In small-tube gas-fired boilers, the 
heat transfer was very great indeed. In such 
boilers the gases, after passing through about a foot 
length of tube, left only warm, which seemed to 
indicate that there must be a great deal of radiation. 
In conclusion, Professor Baily remarked that the 
figures given in the paper would be helpful in many 
practical problems. 

The only other speaker, Mr. H. Ford, asked what 
was the effect of the thickness of the gas layer, and, 
in calling on Dr. Fishenden to reply, Professor 
Cramp inquired why she had chosen such amazing 
units as ‘‘ foot-atmosphere ’’ and degrees Fahren- 
heit. In replying to Mr. Ford, Dr. Fishenden said 
the effect of the thickness of the gas layer was quite 
simple, the radiation increasing according to an 
exponential law. In answer to Professor Cramp’s 
remarks regarding units, Dr. Fishenden said she 
had been following a bad example to facilitate 
comparison with Hottel’s results. The unit ques- 
tion was a difficult one, and the conversion from 
one system of units to another was very trouble- 
some. She had not had time to deal with practical 
applications, but there were cases in which the 
relative importance of convection and radiation 
might be quite different. This might apply to some 
of Professor Lomonossoff’s remarks. 


TRANSVERSE ELasTiciry OF BUILDING MATERIALS. 


After thanking Dr. Fishenden, both for her paper 
and her method of delivering it, Professor Cramp 
called on Dr. R. H. Wood to give the paper pre- 
pared by Dr. R. H. Evans and Dr. Wood on the 
“Transverse Elasticity of Building Materials.” 
The paper, which we shall reprint in a subsequent 
issue of ENGINEERING, dealt chiefly with the 
transverse elastic and plastic strains in building 
materials when tested in both tension and compres- 
sion. Experiments were made on columns of 
concrete, sandstone, slate, granite, marble and 
ebonite, attention being devoted to the transverse 
and longitudinal strains and to the influence, of 


|creep. The results obtained showed definitely that 


lateral creep occurred in both tension and compres- 
sion, in materials like concrete and sandstone at 
the same time as longitudinal creep. At the higher 
compressive stresses, exceeding } to $ of the crushing 
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the longitudinal creep. It was suggested that this 
phenomenal increase in the magnitude of the 
lateral creep might be due to the formation of 
longitudinal cracks in the columns. The diagrams 
in the paper showed the existence of “ elastic after- 
strain,’ and also that transverse strains formed 
hysteresis loops under cycles of loading. Dr. Wood 
read his paper in abbreviated form, and showed 
a number of slides illustrating the methods adopted 
for measuring transverse strain and the results 
obtained with various materials. 

Mr. R. G. Batson, who was invited by the chair- 
man to open the discussion, said that research 
investigations might be divided into three classes, 
viz., those relating to problems of practical import- 
ance, long-range investigations occupying from 
ten years to twenty years, and those in which the 
investigators simply waited for something to turn 
up. He regarded the investigations dealt with in 
the paper as belonging to the second class, and in 
such investigations it was advantageous to review 
the position from time to time. The ultimate aim 
of the research, he said, was to obtain information 
on the elastic and plastic properties of materials, 
and he inquired whether a point had been reached 
when the results were of direct practical application. 
He thought the ultimate results would entirely 
re-orientate the methods of testing concrete. The 
longitudinal flow of concrete would affect the 
design of reinforced-concrete structures, since these 
were designed on the modular ratio, and the flow 
of the concrete would affect the distribution of 
stress. Allowance for that should be made in the 
design. Mr. Batson had himself carried out testis 
on stone blocks about | in. in diameter and 2 in. 
long, measuring the longitudinal and transverse 
strain, but had been unable to obtain concordant 
results. He thought this was probably due to 
variations in moisture and temperature, but the 
experiments had ultimately been discontinued. 
Curves had, however, been obtained of the hysteresis- 
loop type, and it had also been found that the strain 
and the value of Poisson's ratio were greatly 
influenced by the amount of water in the sample. 
In another series of tests he had determined the 
values of Poisson’s ratio for copper and phosphor- 
bronze, and had obtained distinct hysteresis loops 
for both longitudinal and transverse strains. 
Poisson's ratio, he said, was the same up to the top 
of the loop. 

Wing-Commander Cave-Brown-Cave said the 
author had expressed surprise that ebonite, being 
rubber, showed creep. In connection with rubber 
and other materials used as shock absorbers, how- 
ever, he had found a very pronounced creep effect, 
and he thought that very useful information would 
be obtained by examining rubber in every degree 
of vulcanisation. It was possible, however, that 
this work had already been done by the Rubber 
Research Association, but if it had not he thought 
the extension of the authors’ work to materials of 
this class would give valuable results. 

As the time available for discussion had elapsed, 
Professor Cramp invited Dr. Wood to reply. Dr. 
Wood said that the investigations referred to in the 
paper were not really concerned with rubber, but, 
having regard to Wing-Commander Cave-Brown- 
Cave’s remarks, he thought they might be extended 
to other classes of rubber. In answer to Mr. Batson, 
Dr. Wood said he had forgotten to mention that 
tree water in concrete largely affected the value of 
the critical stress and also Poisson’s ratio. He 
was interested to hear that Mr. Batson had obtained 
hysteresis loops for copper and bronze, and remarked 
that they had also found the value of Poisson’s ratio 
to be the same up to the top of the loop, provided 
that, in concrete, the stress did not exceed half 
the breaking stress. They were now turning to 
the question of practical applications, and it appeared 
that the results of the transverse tests could be 
applied in determining the working stresses to be 
allowed in concrete structures. 

Sounp Locators ror Directing SEARCHLIGHTS. 

In thanking Dr. Wood, Professor Cramp expressed 
regret that the time available had not permitted the 
paper to be dealt with more fully. He then called 
on Dr. A. L. Rawlings to give his paper entitled 


“Ground Defence against Hostile Aircraft,”’ which | 


formed the last item on the programme and dealt 
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mainly with sound locators for aircraft for use in| are coming into use. 


Adopting a 64-volt system 


connection with anti-aircraft guns. This paper, |seems to them unjustifiable, as the demand would 


which is reprinted on page 429, was read by the 
author in abstract, and illustrated by means of 
lantern slides. A brief discussion followed, in which 
some of the speakers asked for further information 
on various points, and Dr. Rawlings duly replied. 
After a vote of thanks to the author had been 
proposed by Professor Cramp and carried with 
acclamation, the proceedings terminated. 

The Association will meet next year at Notting- 
ham, from September 1 to 8, under the presidency 
of Sir Edward Poulton. 








AIR CONDITIONING OF TRAINS. 

The supply of fresh air to railway carriages in 
this country is almost entirely dependent on opening 
windows, and is a frequent source of irritation and 
dispute. The admission of fresh air, driven by 
fan through ducts with provision for warming 
if required, is now being tried, as our columns 
have recorded, but the extent to which air condition- 
ing of railway coaches has proceeded in America 
will probably surprise many of our readers. 
Admittedly climatic and other conditions are very 
different, and with the air conditioning in question 
provision is necessary for the supply of air that is 
artificially cooled as well as fresh or heated. This, 
of course, presupposes that all windows are kept 
shut and that the number of entrances to each 
vehicle is reduced to the minimum. Such conditions 
are familiar on the North American continent in 
buildings of all kinds, and air conditioning on 
trains is therefore more of an adaptation than an 
innovation. As showing the rapid growth of such 
air conditioning in the United States, figures, put 
before the Association of American Railroads by 
its committee on air conditioning and equipment 
lighting at the 1936 annual meeting, are interesting. 
On December 31, 1933, the number of passenger 
vehicles fitted with air conditioning was 648 
Twelve months later the figure had risen to 2,526, 
and at the end of 1935 to 5,876. The vehicles so 
fitted are of all types, approximately 40 per cent. 
being sleepers, 35 per cent. coach chair and com- 
bination cars, and the remaining 25 per cent. special- 
purpose vehicles, such as dining, parlour and club 
cars. 

The systems of air conditioning used are 
classified under the heads of steam, ice activated 
and compression, the last sub-divided into motor 
driven and direct driven. Steam is much in the 
minority, accounting for only 787 cars, its principal 
users being the Pullman Company, who, however, 
possess much larger proportions of their cars operated 
by the other systems, and the Atchison Topeka and 
Santa Fé, which seems to have standardised it. 
Ice activation accounts for 2,039 sets, including 
1,065 owned by the Pullman Company, and 302 
by the Pennsylvania, which depends mainly on 
this method. The remaining 3,050 units work on 
compression and are widely distributed among the 
companies, though the Pullman Company, not 
unnaturally, again possesses the most important 
share, no fewer than 1,871. The proportion of cars, 
equipped with the different systems, added year by 
year, has varied comparatively little, with the 
exception that direct-driven compression sets seem 
to be losing their hold, only 83 having been added 
in 1935 against 494 in the previous year, whereas 


the corresponding figures for motor-driven com- , . : 
: | equations is generally based on the Bernoulli theorem 


pressors are 438 and 1,725. The last represents 
more than 50 per cent. of the 3,350 cars added in 
1935, and would suggest that this system is likely 
to become general. 

The rapid increase in the use of air condition- 


proved lighting, is giving concern as to the method 
of supplying electricity on trains. Hitherto the 
main source has been similar to that in use in this 
country, i.¢e., axle-driven dynamos and batteries 


carried under the cars. The voltage used is 32 


|against the British 24, and the heavier demand for 
‘current has led to larger generators than are usual 


over here, 4-kKW being the common size. The 
committee, in their report, however, point out 
that such sets will soon be inadequate, even though 
much larger generators of 1OkW, 15 kW, and 20 kW, 





systems, combined with the demand for im- 


only be temporarily met. An advance to 110 
volts would provide a considerably greater capacity, 
but would require 55 cells to a battery, and the 
equipment, besides being seriously increased jn 
weight, would certainly prove very difficult, if 
not impossible, to accommodate underneath the 
cars. The committee therefore envisage a centra- 
lised independently-driven power plant at the head 
of the train, generating three-phase alternating 
eurrent at 60 cycles and 440-220 volts. In this 
case the existing 32-volt batteries and lights on the 
cars would remain, a small transformer being 
added in each car, and the fan and other small 
motors being changed to universal type, to take 
either direct or alternating current. The batteries 
could be charged from the 220-volt line by motor 
generator, converter or rectifier. A further advan. 
tage would be that, as 220-volt, 3-phase, 60-cycle 
current is universally used, additional stand-by 
power could be obtained at almost any point, but 
it is clear that considerable addition to non-paying 
load would be involved. 





ORIFICES FOR FLOW -MEASURE- 
MENT. 

By F. V. A. E. Eneet and J. W. E. Frencu. 

In recent years the orifice has become the most 
commonly-used instrument for the measurement of 
fluid flow in closed conduits. Consequently, the 
trend of research in various countries has been to 
secure more reliable information about the discharge 
coefficient. Now that this is known precisely, it 
is possible to design meters without resorting to 
individual calibration of the orifice. The demand 
for accuracy is becoming more exacting, and to 
meet this requirement, limits must be set for the 
dimensions of the orifice and for the pipeline in 
which the orifice is to be installed. Further, the 
state of flow should be examined, as it is generally 
accepted that reliable measurement only extends 
over the range of turbulent flow. Recent investiga- 
tions, however, cover the special problems found in 
viscous or laminar flow. 

The operating principles are explained by the 
pressure-distribution in the vicinity of the orifice 
plate, shown in Fig. 1. There is a slight pressure 
gradient in the approach section due to pipe friction, 
and the static head falls to a minimum about one 
pipe diameter before the orifice plate. The pressure 
rises comparatively steeply as the plate is approached 
owing to the filaments of the fluid impinging on the 
face of the constriction. There is a sudden fall in 
pressure across the orifice, but the minimum 
pressure is attained at a distance of 0-5 pipe 
diameter. This is due to the jet contracting, after 
passing through the orifice, to a section smaller 
than the area of the opening in the plate. This 
section is usually referred to as the vena contracia. 
After this point there is a steady regain in static 
pressure. Owing to friction and dissipation of 
energy, the maximum downstream pressure 1s 
always smaller than the upstream pressure. The 
head loss so caused varies approximately as the 
differential head, and increases as the orifice ratio 
decreases. 

A clearer conception of the different influential 
factors can be obtained by referring to the flow 
equations which express the rate of flow as a function 
of the differential head. The derivation of these 


and on the equation of continuity. Below is given 


the general flow equation which is used in this 


article :— 


Cc 3 + 
Q ~—— Ay “9 ip - Ps) . . 1) 
Vv l—m?* p Pi ' 


in which 
Q rate of flow, 
discharge coefficient, , 
m orifice ratio, i.e., the area of the orifice 
opening divided by the area of the cross 
section of pipe, 


=| velocity of approach factor, 
m 
As area of the orifice opening, "ae 
P: = pressure difference across the orifice, 
p density, 
g = acceleration of gravity. 


P > . »s hors 
The form given above is preferred by the authors, 
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as the velocity of approach factor is not included 
in the discharge coefficient. 
that another form of the flow equation* is in general 


use, VIZ. :— 
= ; 
Q=aA, / (Pi — Pe) 


The discharge coefficient a, in this case, includes the 
These relationships 
state that the rate of flow is proportional to the 
square root of the differential head measured across 
the orifice plate, but they cannot be considered 
strictly correct in the mathematical sense, as several 


velocity of approach factor. 


important features have not been taken into account. 


In the basic equations, no reference was made to 



































the viscosity of the fluid and the velocity distribu- 
tion over the cross section, and therefore an empirical 
coefficient has been introduced. This coefficient 
also includes the variation in the differential pressure, 
which depends on the position of the two tapping 
points. It is proposed to consider here only the 


It has to be mentioned 


TABLE I.—Discuarce Corrricrent C For ORIFICE PLATEs. 


The position of the vena contracta depends not 
only on the orifice ratio, but also on the value of 
the Reynolds number. With increasing orifice 
ratios and decreasing Reynolds numbers, the vena 
contracta approaches the orifice plate. It must be 


(2)| pointed out that the influence of the orifice ratio 


is the more. pronounced as only in the range of 
comparatively small Reynolds numbers is there 
any appreciable viscosity influence. Fig. 2 gives 
the variation of the position of the vena contracta for 
different orifice ratios as suggested by H. S. Bean.* 
This diagram was first established by J. M. Spitz- 
glass,f who determined the two limiting curves by 
shifting the position of the downstream tapping, 
so that the discharge coefficient did not vary more 
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than + 0-25 per cent. S. R. Beitler* found in his 
extensive investigations that the position of the 
vena contracta corresponded more closely to the curve 
of the maximum limit, which is also confirmed by 
the tests of Johansen, in spite of the low Reynolds 
number of 20,000. 

The influence of the position of the vena contracta 
is also clearly indicated in Fig. 3, which gives the 
discharge coefficient as defined by equation (1) for 
both arrangements of tappings. The curve for the 
discharge coefficient for the tappings in the pipe- 
line itself shows a sudden breakaway from the 
general characteristic, whilst for orifice ratios of 
0-1 to 0-5 both curves show nearly equal values. 
The sudden increase in the discharge coefficient can 


















































Orifice Velocity of DIN 1952 M. Mar- Percentage | 8.R. Beitler | Percentage F. Engel Percentage 
Ratio, Approach | chetti Deviation RG, ox Deviation Og a Deviation 
m. actor. Re... Re... from DIN. 400,000. from DIN. 500,000. from DIN. 

spa _ ia ‘? | | = 
0-05 1-0013 | 0-5972 | 0-6050 +1-31 | —_ — _ — 
0-10 } 1-0050 0-5990 | 0-6061 1-19 0-6005t +0-25 0-603T +-0-67 
0-15 1-0114 0-6011 | 0-6071 0-98 | 0-6036t 0-42 0-604t + 0-47 
0-20 1-0206 | 0-6026 0-6079 | 0-88 0-6061T 0-58 0-605t +0-38 
0-2: 1-0328 0-6042 0-6086 0-73 0-6081 0-65 | 0-606 0-30 
0-30 1-0483 | 00-6047 0-6089 0-70 0-6091 0-73 | 0-607 | 0:38 
0-35 | 1-0676 0-6051 | 0-6085 0-56 0-6099 0-80 0-607 0-31 
0-40 1-0911 | 0-6058 } 0-6076 | 0-30 0-6090 0-53 0-605 | 0-13 
| | 

0-45 1-1198 0-6045 0-6063 0-30 «=| 0-6070 0-41 0-603 | 0-25 

0-50 1-1547 0-6027 | 0-6042 | 0-25 | 0-6043 0-27 0-601 0-28 
‘ | 

0-55 1-1975 0- 5987 0-6010 0-38 0-6003 | 0-27 | 0-597 —0-+28 
0-60 | 1-2500 | 0-5936 0-5961 0-42 0-5950 0-24 | 0-591 —O-44 
9-65 1-3159 0-5851 | 00-5890 0-67 00-5883 | 0-55 0-583 —0-36 
0-70 1-4004 0-5741 | 0-5787 0-80 - _— | 0-573 —0-19 

-- | | 

0-75 1-5119 (0-5608)* 0-5630 0-40 | —- | - | 0-560 —O-14 
0-80 1 -6667 (0-5388)* | 0-5420 | 0-60 | _ | . 0-544 +0-97 
a oti: Pte Se - La = ! a = alae Mims 

* By R. Witte. + Re, = 200,000. 
‘apping points one pipe diameter upstream andj be explained by the vena contracta being closer to 


"5 pipe diameter downstream, and those which are 
located immediately adjacent the upstream and 
downstream faces of the orifice plate itself. The 
“rangement with both tappings in the pipeline 
itself does not measure the impact pressure, and is 
characterised mainly by measuring on the down- 
Stream side close to the position where the fluid 
stream reaches its narrowest section, i.e., at the 
rena contracta. 





" Regeln far die Durchflussmessung mit genormten Dtisen 
a Blenden. DIN 1952, 3rd Edition. VDI-Verlag 
#m.b.H., Berlin, 1935. 





the orifice plate for an orifice ratio exceeding 0-55. 
The pressure tapping, which is at a fixed distance 
of 0-5 pipe diameter from the plate, measures in 
the region of the regain of pressure. The differen- 





*S. R. Beitler. “The Flow of Water through 
Orifices.” The Ohio State University, Bulletin No. 89 
(May, 1935), Columbia, 1935. 

+ J. M. Spitzglass. ‘“‘ Orifice Coefficients—Data and 
Results of Tests.’’ Transactions Am, Soc. Mech. Engrs., 
vol. 44 (1922), pages 919 to 974. 

t F. C. Johansen. “ Flow through Pipe Orifices at 
Low Reynolds’ Numbers.” Aeronautical Research Reports 
and Memoranda, No. 1252 (June, 1929), London, 1930. 








tial head is therefore considerably smaler than that 
which would be measured in the plane of the vena 
contracta, and must necessarily result in a higher 
value of discharge coefficient. For orifice ratios 
between 0-1 and 0-5 it is quite satisfactory to use 
either of the tapping-point arrangements ; for larger 
orifice ratios, however, only tapping points facing 
the orifice plate itself should be used. The tappings, 
1 pipe diameter upstream and 0-5 pipe diameter 
downstream, are certainly very convenient, but in 
cases where a high degree of accuracy is required, 
the tappings, which are also known as VDI Standard 
tappings, should be used. 

Discharge Coefficients in the Range of Turbulent 
Flow.—The velocities in steam and water mains are 
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O65 
(S596.C) 
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always high enough to ensure fully developed tur- 
bulence, and in many cases the value of the Rey- 
nolds number is over a million. For practical 
purposes, therefore, the range of turbulent flow is 
the more important one. The discharge coefficient 
of orifices given in the German Standards DIN 
1952* is compared with the results obtained by 
several experimenters on 6-in. pipe lines in Table I. 
The coefficient is based on equation (1) and does 
not include the velocity of approach factor, which 
is given in the second column of the table. The 
Standards assume that for a given orifice ratio the 
coefficient is constant for Reynolds numbers 
exceeding a certain limiting value. The Reynolds 
number given by the expression below is referred 
to the pipe diameter and not to the orifice diameter : 

Retim = 0-25 x 108% X m, 

M. Marchettit presents his test results on the 
same basis of the limiting Reynolds number. The 
authors, however, have calculated the test results 
of Beitler and Engelt on the basis of the Reynolds 
number related to the orifice opening. In the last 
column the value of the Reynolds number is 500,000, 
with a few exceptions which are specially marked, 
whilst Beitler’s test results are referred to a Rey- 
nolds’ number of 400,000. It was intended to use 
a common value, but Beitler’s tests were not exten- 
sive enough for the same number to be used. 
Generally, in the range of high Reynolds numbers 
exceeding several hundred thousand, the change in 
the discharge coefficient with increasing numbers is 
very small, but it is doubtful if the discharge 
coefficient can be considered actually as a constant, 
especially for the large ratios exceeding 0-6. This 
is also confirmed by the investigations of Marchetti, 
who shows sloping curves for the discharge coefficient 
beyond the limiting Reynolds number. It should 
be noted that the numerical values in the first three 
columns relate to annular tappings, whilst the test 
results in the last column refer to point tappings. 
All the tappings were situated adjacent to both 
faces of the orifice plate. The values given by the 
VDI Standards show a slight increase in the discharge 





* Loc. cit. 

+ M. Marchetti. ‘‘ Prove di controllo sul funziona- 
mento idraulico dei diaframmi e dei boccagli normalizzati 
ISA (1934). L’ Energia Elettrica, vol. 13 (1936), pages 169 
to 184. 

+ F. V. A. E. Engel. ‘‘ Measurement of Fluid Flow. 
Tests on the Flow of Water through Orifice Plates.” 
Civil Engineering and Public Works Review, vol. 26 (1931), 
| No. 306, pages 21 to 27. 
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coefficient for increasing orifice ratios reaching a 
maximum of 0-6058 for m = 0-40. 
orifices the discharge coefficient decreases rapidly, 
especially in the range from 0-6 to 0-8. The ratios 
of 0-75 and 0-8 are not included in the Standards, 
but have been taken from a publication by R. Witte.* 
The Standards apply only for an absolutely smooth 
pipe in the approach section and also for pipes | 
exceeding 12in. diameter, where even aslight rough- 
ness has no appreciable effect on the discharge 
coefficient. The Standards also assume a perfectly | 
sharp, square edge on the upstream side of the orifice 
opening. In Fig. 4 the deviation of Marchetti’s and 
Beitler’s results from the VDI Standards have been | 
plotted against the orifice ratio. There is a marked | 
similarity in the type of departure from VDI values | 
for orifice ratios of 0-3 to 0-65. | 

For the small orifice openings the influence of the | 
finish of the square edge is predominant, and as | 
Beitler took particular care in checking the edges of | 
his plates, it is easy to see why his results are in| 
such close agreement with the Standards. Super- | 
imposing the correction factors for roughness of | 
the pipe and imperfect edge of the orifice opening, | 
a factor is obtained which has a minimum value of | 
about 1-0075 for a 6-in. pipe and m = 0-35. For| 
m=0-1 this factor is about 1-012, whilst for | 
m=Q(0-7 it is 1-013. Fig. 4, however, shows a 
minimum discrepancy at an orifice ratio of 0-5, and | 
this seems to indicate that actually the values given | 
in the VDI Standards for this orifice ratio, and | 
generally for the ratios over the range of 0-4 to| 
0-6, are somewhat too high. This is corroborated | 
by a certain inconsistency in the discharge coefficient 
as given by the VDI Standards. 

Taking the orifice ratios 0-45 to 0-65, it is 
observed that the differences of successive values of 
the discharge coefficient are 18, 40, 51, and 85. 
Taking the second differences, the figures 22, 11 
and 34 are obtained, which would indicate a certain 
discrepancy in the general characteristic of the 
curve for the orifice coefficient. On the basis of 
Marchetti’s and Beitler’s tests, a correction on the 
VDI Standards of the order of 0-3 per cent. seems 
to suggest itself in this range, but further tests, 
particularly on pipe-lines exceeding 6 in. in diameter, | 
should be made to prove this. This would also 
improve the discrepancies shown in the last column 
of Table I, for which the discharge coefficients are 
below the values given in the Standards. However, 
it must be remembered that these coefficients were 
obtained with point tappings and that the width 
of the tapping point, which is rather critical for the 
larger ratios, was not a fixed value, as the width 
of the tapping may have been influenced by the 
thickness of the packing. The general characteristic 
of the differences given in the last column, never- 
theless, follows those by Marchetti and Beitler very 
closely. na 





Several attempts have been made to establish a 
general equation for the discharge coefficient. E. | 
Buckingham and H. 8. Bean have presented in the 
appendix to the paper by 8S. R. Beitlert an empirical | 
equation expressing the discharge coefficient as a 
function of the Reynolds’ number, the 
ratio and the pipe diameter. This equation, 
however, to quote Buckingham and Bean, 
cumbersome ” that it is doubtful if it will ever be 
used for practical calculations. A simpler form 
of an equation for the discharge coefficient was 
introduced by A. A. Barnest, who presents the 
following relationship : 


orifice 


“18 80 


0-620 
Re \" 


(2035 


in which index » is 1 function of the orifice ratio, 
This equation bears a strong resemblance to the | 
well-known relationship given by H. Blasius for the 
frictional coefficient of a smooth pipeline. In 
the discussion of the paper by A. Barnes, a slightly 
modified form was suggested by one of the authors, 


* R. Witte “ Nevere Mengenstrommessungen zur 
Normung von Diisen und Blenden. Forschung Ing.-Wes., 
vol. 5 (1934), pages 205 to 211 : ‘ 

+ Loc. cit 

A. A. Barnes. “The Law of Flow through Dis¢ 
Orifices in Pipelines. T'ransactions Inst. Water Engineers 
vol. 38 (1933), pages 133 to 157, Bristol, 1934 , 
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For larger | LA MONT FORCED CIRCULATION STEAM GENERATOR. 
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giving the discharge coefficient as 

0-610 

Re \* | 

(3300) 

The index s is a function of the orifice ratio, but the | 

equation is only valid over a limited range, namely, 

for orifice ratios greater than 0-35 and Reynolds 

numbers between 50,000 and 2,000,000. ee 

design purposes, a family of curves or a table of the 

coefficients would be preferable to solving tedious | 
empirical equations. 

(To be continued.) 
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Extensions tro Lerra Harsovur.—The Leith Docks 
Commissioners have placed a contract with Messrs. 
K. L. Kalis, Sons and Company, Limited, Stone House, 
Bishopsgate, London, E.C.2, for extensions to Leith 
Harbour. The work includes the construction of a new 
western breakwater and the extension of the existing | 
east pier, also a considerable amount of dredging and | 
reclamation within the area to be enclosed. The contract 
will be completed in about four years. : 


| this tradition of large heating surface irrespectivé 


Circulating Pump Delivery to Horwental Header 


LA MONT CONTROLLED FORCED 
CIRCULATION STEAM GENERATOR. 


{x the early days of boiler design little attention was 
paid to the ‘problems of either thermal efficiency oT 
circulation, the main requirement in the era of low 
pressures and cheap fuel being the provision of suffic o 
heating surface and grate area to yield the des red 
outputs, those outputs, moreover, being very small owt 
unit compared with modern demands. In a = 
the effectiveness of its different parts has survived the 
introduction of high pressures, greatly increased ~~ 
mechanical firing, forced draught, feed water, fuel an 
air control and the other conditions and appliances 
well known in present-day steam generating peat. 
But a problem attendant upon these development 
which scarcely made itself felt in early designs, is that 


|of providing sufficient heating surface to secure the 


amount of heat transmission necessary for heavy ke wre 
without interfering with the natural circulation of t : 
boiler. If a vigorous circulation with a free escap 

steam is desired the passages in the boiler must ™ 
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relatively large, a requirement which at times involves 
a somewhat bulky arrangement of the heating 
surface and a disposition for a large proportion of the 
water to circulate without having been in direct contact 
with the heated walls of the tubes, &c. One solution 
of the problem consists in the abandonment of the 
principle of the so-called ‘ natural” circulation and 
the substitution for it of a ‘“‘ forced” circulation with 
the attendant advantage that the passages through 
which the water is driven need not be large, so that 
more complete contact with the walls is ensured. 

Several designs of forced circulation boiler have 
appeared of late and the object of the present article is 
to give a brief account of the system developed by 
Messrs. La Mont Steam Generator, Limited, Quadrant 
House, Pall Mall, London, S.W.1l. It may be here 
mentioned that a description of a La Mont waste-heat 
steam generator for water-gas plant was given in 
ENGINEERING, vol. cxxvii, page 341 et seg (1929), and 
of a La Mont furnace water wall for marine boilers in 
vol. exxxv, page 12 (1933). The present design, however, 
differs substantially from both these, but before dealing 
with it in detail some comment on the principles 
embodied in it may fittingly be made. The boiler is, 
of course, of the water-tube type and has a steam drum. 
There are no water drums, the “ return” flow being 
connected with the suction side of the centrifugal 
pump which circulates the water. It is important, 
however, to realise that this circulation is not a mere 
delivery of water to the tubes generally, but is so 
controlled that each tube receives the amount of 
water appropriate to its steam-generating capacity, 
this capacity being determined by the position of the 
tube in the boiler. Any desired direction of flow in 
relation to the gas stream &c., is, further, possible. 
It is claimed that the accurate correlation of water 
flow and rate of heat absorption eliminates the possi- 
bility of overheating which may arise from the unstable 
conditions at times associated with natural circulation, 
that corrosion is avoided, and that any scale-forming 
or suspended matter cannot settle on the heated 
tube wall but is carried to the drum, the lower part 
of which, contains water, and is there deposited to 
be removed by blowing down in the usual manner. 
The boiler can, in consequence, be steamed at very 
high rates of evaporation. 

It follows from the individual control of the water 
flow in each tube that the heating surface can be disposed 
without loss of efficiency in any convenient manner 
and, in consequence, that the form of the boiler is not 
stereotyped. An example of this adaptability of form 
appears in the boiler we have selected for description, 
illustrations of which are given in Figs. 1 to 8 above 
and on Plate XXIII, and pages 412 and 420. This 
boiler had to be accommodated in an existing boiler 
house, hence its somewhat unorthodox lay-out. A 
more conventional arrangement appears in the photo- 
graphs reproduced in Figs. 9 and 10, page 420. The 
boiler in Figs. 1 to 8 has a steaming capacity of 90,000 
lb. per hour at a working pressure of 650 Ib. per square 
inch and a final steam temperature of 824 deg. F. 
It is installed in the power house of a Continental 
naval dockyard, and is coal-fired by a chain-grate 
‘toker; a superheater and an economiser are incor- 
porated. The boiler shown in Figs. 9 and 10 is in 
process of erection by Messrs. Maschinen und Waggon- 
fabriks A.G., Vienna. It has a maximum steaming 
“apacity of 120,000 lb. per hour at a pressure of 350 Ib. 
per square inch and a final steam temperature of 850 deg. 








Forcep CrrouLaTIon Pump. 











F. Firing is by both oil fuel and pulverised coal, the 
boiler being required for peak load operation, and 
therefore liable to be called upon at.short notice. In 
this connection it may be noted that the makers have 
guaranteed that it can be raised to its full steaming 
capacity from cold in 10 minutes. It has a superheater, 
feed water economiser and air heater. 

Referring to Figs. 1, 2, 3 and 8, it will be seen that the 
combustion chamber is almost completely water-walled. 
On three faces, that is, at the back and two sides, the 
water wall extends from a short distance above the 
grate surface to the top of the chamber. These walls 
are formed by three banks of tubes, a, 6, and c. The 
banks are separated to permit access for sight holes 
between them and their lengths at the sides produce 
a somewhat step-like appearance which, however, 
has no functional significance but is merely due to site 
conditions. The three banks have a total of 44 coils 
of tube, each coil terminating at its ends in a pair of 
vertical headers d, situated at one side of the boiler 
casing. One of these headers is seen in Fig. 2. The 
inlet header, that is, the one to which the circulating 
pump delivers, is nearest the back of the boiler. The 
tube coils start from it, go right across the back of the 
combustion chamber and then along the far side of it. 
At the front of the chamber they are bent in a U and 
return along the side and along the back, of course, at a 
different level. Arrived at the starting point, the coils 
then continue along the other side of the chamber, are 
bent in a U at the front end, and are then returned 
along that side, being finally connected to the outlet 
header nearest the front of the boiler. The course of a 
coil can be made out in the lower part of Fig. 8, page 420. 
At this point it may be noted that the individual coils 
in a large boiler may be of considerable length, but this 
is immaterial as the water is delivered to the inlet 
headers at a pressure of 35 lb. per square inch greater 
than the working pressure in the steam drum and there 
is thus ample margin to ensure positive movement of the 
water. The tubes are of solid-drawn steel approxi- 
mately 1 in.indiameter. Thesmall diameter naturally 
gives a low stress and permits of a high factor of safety. 
With a tube 1 in. in internal diameter by 0-15 in. 
thick, at a pressure of 1,500 lb. per square inch and 
with a heat input of 74,000 B.Th.U. per square foot 
per hour, the material stress is only about 4} tons per 
square inch, so that ordinary mild steel can be used 
with safety. Should a tube become damaged, it is 
repaired in situ, by welding a new section in place 
of the defective part. 

A cross section of one of the inlet, or distribution, 
headers is given in Fig. 7, above. For normal 
operating pressures they are made of mild steel of the 
section shown. For higher pressures a circular cross 
section is employed. The tubes are expanded into the 
headers. The orifice is plugged with a strainer, at the 








open end of which is a perforated disc. The size of the 
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hole in the dise is regulated by the position and con- 
sequent rate of heat absorption of the particular coil. 
The outlet, or collecting, header is similar to the inlet 
header, but the strainers and discs are omitted. To 
complete this portion of the account reference may be 
made to Figs. 4 and 5, page 412. This shows the con- 
nections between the centrifugal pumps and the inlet 
headers and between the outlet headers and the steam 
drum. It will be noticed from Figs. 1 and 2 that there 
is a shallow bank of tubes immediately above the 
chain grate. This is heated by convection from the 
fire and is connected to small auxiliary headers at the 
front of the boiler. 

So far only the back and side water walls have been 
considered. The front water wall is provided by a 
closely pitched bank of tubes which form the ends of 
the coils roofing in the combustion chamber and over 
the outside of which gases pass. This roof, which is 
indicated at e in Figs. 1 and 2, consists of 116 coils 
of zig-zag formation arranged one above the other. The 
inlet ends are connected to a horizontal header f lying 
across the front of the boiler, just above the furnace 
mouth, and the outlet ends are led into the bottom of 
the steam drum. The pump connections to this header 
will be clear from Figs.4and5. In these views also the 
return, or suction, pipes to the pumps from the drum 
can be made out, the circuit being, of course, a closed 
one. The small size of the pumps relative to the boiler 
is clearly demonstrated. There are two pumps, one 
being driven by a steam turbine and the other by an 
electric motor. An external view of the latter is given 
in Fig. 6, annexed. The pump itself is of the orthodox 
centrifugal type of simple construction and therefore 
reliable operation. As, however, the pump deals with 
very hot water a long water-cooled bearing is interposed 
between it and the motor. The pump stuffing box is 
also water-cooled. The pump runs at a constant 
speed at whatever load the boiler may be steaming 
and does not require adjustment with change of rate. 
The variation in the quantity of water necessary for 
varying loads to keep the water level steady is con- 
trolled by the feed pumps in the usual manner, it being 
clearly understood that such pumps are independent 
of the forced circulation pumps. 

Normally one circulating pump, either electrically 
or steam driven, as circumstances may dictate, is 
sufficient for the boiler, the capacity being sufficiently 
ample to obviate risk of tube failure from water shortage. 
At the same time it is often preferred to install two 
pumps as in the present case, the drive differing so that 
there is a second power supply to fall back upon should 
one fail. This duplication is parallel to that usually 
adopted in important installations with feed pumps. 
Incidentally, the risk of damage to the boiler should 
the circulating system fail is exactly the same as that 
attendant on failure of the feed system, a risk which 
has been unhesitatingly accepted ever since boilers 
were fed by pumps or injectors. The power required 
for circulation is very small and ranges generally from 
0-5 per cent. to 0-7 per cent. of the output of the 
boiler. It is stated that this loss is more than counter- 
balanced by the saving in radiation losses due to the 
smaller size of the boiler unit as compared with a 
natural circulation boiler. Comparative figures worked 
out by the firm give the following relative weights for 
boilers of the same output and pressure. Boiler with 
4-in. tubes, natural circulation, 85 tons; boiler with 
2} in. tubes natural circulation, 87 tons; La Mont 
boiler with 1} in. tubes, forced circulation, 48 tons. Of 
this latter figure 8 tons is accounted for by the circulat- 
ing pump system. 

Returning to a consideration of Figs. 1 to 8, the 
superheater and economiser may now be dealt with. 
The superheater is indicated at g in Figs. 1 and 2, and 
consists of 116 zig-zag coils lying horizontally imme- 
diately above the bank of coils forming the com- 
bustion chamber roof. The lower ends of the coils 
are led into the steam space of the drum and the 
upper ends discharge to a header connected with the 
main steam pipe. The economiser is situated in the 
downtake flue of the boiler, turbulence of the hot 
gases being minimised at the point of reversal of the 
flow by a number of curved guide vanes. It consists 
of three banks A of 39 zig-zag coils, each arranged 
vertically and having inlet and outlet headers, on the 
bottom and top coils respectively. The outlet header 
is connected to a feed check valve on the drum, an 
internal pipe being fitted to discharge the water along 
the bottom of the drum. The spaces between the 
banks are provided with circular access doors, as shown 
in Figs. 2 and 3. The total area of the boiler heating 
surface is as follows : radiant heating surface, projected, 
645 sq. ft.; convection heating surface, 1,650 sq. ft. ; 
superheater heating surface, 2,500 sq. ft., and econo- 
miser heating surface, 3,820 sq. ft. The downtake 
flue below the economiser terminates in a hopper with 
a door for discharging accumulated dust into the 
furnace ash hoppers. The outlet to the chimney is at 
the back of boiler, and the draught is regulated by 
three butterfly dampers. 








The other details of the boiler scarcely call for 
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comment, but it may be noted that the drum is of 
small diameter relative to the output. This is largely 
accounted for by the fact that the situation of the 
various connections ensures a satisfactory separation 
of the steam and water, the amount of the latter, 
moreover, due to the small diameter of the tubes, 
being small relative to that of the former. There is 
stated to be no priming and steam locks cannot occur 
as the circulation is always positive and forced. A 
pre-designed velocity is maintained in each tube. 
Another point which may be noted is that the brick- 
work of the combustion chamber is almost completely 
shielded by the water walls. This not only reduces 
radiation losses, but minimises repairs to the refractory 
lining. 

In conclusion, it may be pointed out again that 
the arrangement of the boiler illustrated in detail is 
not invariable. If desired, the combustion chamber 
water walls may be arranged with the tubes vertical 
as they are in the boiler illustrated in Figs. 9 and 10, the 
headers in this case being horizontal. The tubes can, 
indeed, be set at any angle to give the best results from 
the point of view of heat absorption for any particular 
boiler and can be arranged to cover the walls completely. 
Similarly the position of the steam drum can be varied 
as desired to suit the lay-out, it may, for instance, be 
placed in any position vertically either above or below 
the heating surfaces or even at some distance away 
should site conditions demand it. Such an arrange- 
ment is possible without, in any way, interfering with 
either the heating surface or the firing arrangements. 








EXPERIMENTAL WORK ON ROADS. 


WueEn discussing the annual report of the Experi- 
mental Work on Highways (Technical) Committee for 
1934,* we pointed out that probably the most valuable 
contribution which could be made to road safety would 
be a scientific analysis of all accidents. Since the date 
of our review, the Report on Fatal Road Accidents, 
issued by the Ministry of Transport, has appeared. 
Although the analysis underlying this report was a 
step in the right direction, it represented a very modest 
contribution to the problem of road safety. As pointed 
out on page 230 ante, the limitation of the analysis to 
fatal accidents, however much it may have facilitated 
compilation, rendered the figures highly misleading, 
as the distinction between a fatal and non-fatal accident 
is more concerned with the effect than the cause. 
Apart from this weakness, the analysis was marred 
by the fact that the majority of the evidence on which 
the figures were based was of a non-expert character. 
With all its defects, however, it served a useful purpose 
in bringing out the fact that daylight and good weather 
predispose to accidents rather than the reverse, thus 
demonstrating that those who lay great stress on 
dazzle, dark road surfaces, and bad street lighting as 
major causes of accident, are largely barking up the 
wrong tree. A further fact that can be ascertained 
by reading between the lines of the analysis, and which 
will be confirmed by practical motorists, is that skidding 
now plays a very minor part in the tragedy of the roads. 
Nobody is likely to dispute, however, that every avenue 
should be explored that can possibly lead to a diminu- 
tion of the number of accidents, and the latest report? 
of the Highways Committee indicates that they are 
doing valuable work within the limits prescribed by 
their terms of reference. 

Much of the work commented upon in the report is 
concerned with the costs of construction and main- 
tenence of roads rather than their safety, and forms a 
continuation of the investigations referred to in earlier 
reports, and commented upon in our columns, It is 
stated that the programme at the end of 1934 was so 
extensive that she number of experiments initiated 
during 1935 was less than during preceding years. 
A number of the experiments have reached such a stage 
that a critical review of all the results obtained is 
essential before consideration is given to the initiation 
of further tests. Among the work initiated in 1935, 
test lengths have been laid in the Isle of Ely and in 
the County Borough of Leeds, to compare the efficiency 
and economy of various methods of footpath construc- 
tion in rural areas, in Wigtownshire and West Lothian 
to investigate the construction of thin carpets, and 
in Brecknockshire to investigate the properties of 
cement-bound macadem, The work carried out on 
the Department’s experimental road at Harmonds- 
worth has frequently been referred to in earlier reports. 
This road has now been in use for over six years, the 
only maintenance work carried out throughout the 
period being attention to the transverse cracks which 
have occurred in the concrete. Even this measure of 
maintenance was discontinued during the summer of 
1935 in order that any further information from the 
tests might be brought out more rapidly. No appreci- 


* See ENGINEERING, vol. = pee 612 (1935). 
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the Experimental Work on Highways (Technical) Committee. 
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ENGINEERING 


able deterioration of the concrete has resulted, but it is 
worthy of note that the cracks on the unreinforced 
sections have widened appreciably, while those on the 
reinforced sections have remained unchanged. It was 
also desired to keep the experimental concrete sections 
under test until severe weather had been experienced. 
The winter of 1935-36 was sufficiently severe to give 
the information required, and the Committee are of 
opinion that the road is approaching the limit of its 
useful experimental life. A second experimental road 
is under consideration, but the selection of a suitable 
site has proved a difficult matter. 

The tar and bituminous test lengths laid on the 
Kingston By-pass in 1930 required no repairs in 1935. 
None of the sections gave rise to complaints on account 
of their non-skid qualities, though results of tests 
made with the skidding machine during the past five 
years show interesting differences between the sections. 
The test lengths of similar surfacing laid during 1934 
on the Kirkham By-pass may afford a valuable com- 
parison with those on the Kingston By-pass. One 
section, representing a specification which has been 
entirely successful on the latter road, has proved un- 
satisfactory at Kirkham, and it is suggested that the 
failure in one case and not the other was due largely or 
entirely to the use of an unsuitable aggregate. One of 
the three carpets laid in Worcestershire in 1934 has 
had to be replaced, the cause being attributed to 
defective bitumen. Of the similar sections in Oxford- 
shire, three have failed by disintegration, the failure 
being associated with a low binder content, and one 
became slippery. The failure in the latter case is 
attributed to a comparatively high binder content 
and a limestone aggregate and filler. The experiments 
so far indicate that there are a number of open-textured 
materials which are satisfactory, and that in the case 
of all materials intended to produce a sand-paper 
texture, the margin of tolerance in the binder content 
is so small that the selection of exactly the right 
quantity demands very special care and experience. 
Before carrying out further tests of a comprehensive 
nature, the committee considered that laboratory 
investigations were necessary, and one of the road 
testing machines at Harmondsworth has been em- 
ployed for this purpose. The investigations incident- 
ally showed that there is apparently considerable 
difficulty in obtaining supplies of gravel to a reasonably 
close specification as regards grading, and the subject 
is under the joint consideration of the Ministry, the 
Road-Research Board, and the industry. Tests made 
on cement-bound macadam indicated that some 
improvement in design or technique is necessary to 
prevent cracking and fraying near the joints, and that 
economic advantage is only likely to be obtained 
from this type of construction where suitable sand and 
stone are available locally. 

Turning now to the work relating more directly to 
safety on the roads, the committee lay stress on the 
value of motor-cycle and sidecar combinations for 
testing the resistance of surfaces to skidding. One 
such machine has been in use for a considerable time, 
while a second was purchased during 1935. The 
committee, however, state that they would like to see 
several more machines provided and used regularly 
in all parts of the country. So far as it is possible to 
judge from the report, the machines in use appear to 
have thrown little new light on the skidding problem. 
At present, it is impossible to ascertain to what extent 
this factor is responsible for accidents, but as suggested 
earlier, it is doubtful whether it is in any way a serious 
one. Apart from this, it is by no means clear why 
careful observation by independent officials, in con- 
junction with the experience of the actual road users, 
should not yield the required information without 
increasing the expenditure on experimental testing 
plant. The question of the colour of road surfaces is 
in a somewhat different category, as in this case the 
questions of original and maintenance costs are bound 
up with the colour of the surfaces and their light- 
reflecting properties, little information having hitherto 
been available as to the relationship between these 
various factors. In this connection, twelve sections, 
each 85 yards long, were laid in July, 1935, on the 
Hathersage road with the object of obtaining informa- 
tion as to the relative merits, from the point of view of 
night driving, of various types of chippings, laid under 
exactly similar conditions. The carriage-way width 
varies from 20 ft. to 25 ft., and the average daily tonnage 
is 5,274. A proprietary tar-bitumen mixture was 
used throughout in conjunction with basalt, granite, 
and shale chippings and gravel. A table of results 
given in the report shows that all the sections were 
satisfactory from the point of view of skidding. The 
reflection characteristics were examined for both day 
and night and under wet and dry conditions by the 
Lighting Department of the County Borough of 
Sheffield. The least satisfactory sections proved to 
be those with §-in. granite, j-in. basalt, }-in. cement- 
washed basalt, and 50 per cent. j-in. basalt with 50 per 





cent. j-in. limestone. Among the more satisfactory 


| sections may be mentioned §-in. Leicestershire granite, 
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f-in. red shale, §-in. Brocton gravel, and }-in. Doncaster 

vel. All the sections were in good condition jn 
March, 1936, but the gravel had not been held quite 
so well as the other aggregates. The Doncaster gravel 
was the best among the gravel sections. A slight excess 
of binder had appeared on the surface of several 
sections, but the surface was very rich in binder prior 
to the application of the surface Diaries. In general, 
the gravel and red shale gave the lightest surfaces, 
but the gravel was showing signs of inferior wearing 
properties. It was noted in particular that the cement. 
washed basalt tended to become markedly darker 
when wet. 





—— 


REMOVABLE FLOOR AT THE 
ROYAL ALBERT HALL, LONDON. 


Tue Royal Albert Hall in Kensington, is used not 
only for concerts and meetings, but for dances and 
other entertainments. For the former purpose, the 
level arena is provided with seats and there is similar 
accommodation on a surrounding stepped platform 
which is roughly circular and rises to the level of the 
first tier of boxes. When the hall is used for the latter 
purpose, however, the seats in the arena are removed 
and it and the surrounding platform are covered with 
a wooden floor, whose area is about 16,000 sq. ft. Until 
recently, this floor, which has been in use since 1904, 
has been carried on heavy timber baulks, but these 
have now been replaced by a structure, which is entirely 
of steel with the exception of the top boards. This 
structure consists of a series of light steel columns, 
of which those in the centre of the hall are 17 ft. 
1} in. long. These columns each pass through a steel 
ring in the floor of the arena into the basement below 
where they rest on a cast-iron sole plate which, in 
turn, is fixed to a low concrete plinth. The outer 
series of columns are of shorter and varying length 
and rest on oak blocks which are placed on the floor 
of the circular platform mentioned above. These 
blocks themselves are of different depths so as to allow 
for slight differences in level. In the east to west 
direction the columns are placed at 8 ft. centres, this 
distance being reduced to 6 ft. from north to south. 
In all, 302 columns are provided. 

Each column is surmounted by a welded seating and 
when it is desired that the floor shall be rigid, as would 
be the case for an exhibition, this seating carries a short 
collar on the upper end of which a flange is formed. The 
top of this flange is slotted to receive the web of a 5 in. 
by 3 in. rolled-steel joist. The length of these joists 
is long enough to ensure that the joints between them 
occur at every third column and they are arranged 
so that the joints in adjacent rows are staggered. The 
exact distance between each row of joists is maintained 
by the insertion of spacer bars, and provision is also 
made for bracing the structure as a whole, though it is 
not considered that this will be necessary. Wooden 
purlins 14 ft. long by 7 in. wide by 3 in. thick are laid 
over the steel joists, which they are slotted to fit and, 
finally, floor panels 12 ft. long and 2 ft. wide are placed 
on top of the joists. These dimensions apply to the 
normal arrangement at the centre of the hall, but 
towards the sides the joists are shorter and the panels 
smaller to fit the curvature. The edges of floor panels 
are fitted with male and female projections, so that 
adjacent sections can be locked together to form 4 
rigid structure. 

When the floor is required for dancing, the collars 
mentioned above are replaced by springs, which rest 
on the seatings at the tops of the columns. Though 
this replacement is effected in the majority of cases, 
springs are not used on the columns round the circum- 
ference of the hall, so that this part of the floor is always 
rigid. The erection work is carried out from a portable 
gantry, which is provided with the necessary tackle. 

The architect for the scheme was Mr. W. Francis 
Troup, 14, Gray’s Inn-square, London, W.C.1, while the 
steelwork was carried out by Messrs. Matthew T. 
Shaw and Company, Limited, Millwall, and Messrs. 
Sutton and Ash, Limited, Birmingham. The springs 
were supplied by Messrs. Francis Morton, Junior and 
Company, Limited, 24, High Holborn, London, Ww Cul, 
and the floor panels by Messrs. F. G. Minter, Limited, 
Ferry Works, London, 8.W.15. 











Emprre Ark Mat.—Nearly 3} tons of Empire air 
mail, representing approximately 350,000 letters, now 
leave London every week. This constitutes an increas 
of nearly 1} tons a week, as compared with the corre- 
sponding period of last year. 


THE 120,000-KW GENERATING STATION OF THE FULHAM 
Borover Councit: Erratum.-—We regret that in our 
account of the 120,000-kW generating station at Pulbem, 
which appeared in our issue of October 2, the 7 
and output of the motors driving the induced draugh* 
fans were wrongly stated as 156/105 r.p.m. and 725 4 
h.p. These pnw A have been 185/105 h.p. and 725/5! 
r.p.m. It should also have been stated that the —— 
were manufactured by the Lancashire Dynamo am 





Crypto, Limited, 94, Petty France, London, 8.W.1. 
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LABOUR NOTES. 


COMMENTING upon the fact that a British firm has 
advertised in a Canadian newspaper for skilled metal 
workers, the writer of the editorial notes in the October 
issue of the Amalgamated Engineering Union’s Journal 
admits that it is true that there is a shortage of some 
dasses in some districts. But, he says, “ this could be 
remedied if a spirit of reasonableness, equity and 
tolerant consideration of the circumstances was fully 
bserved. It is necessary to bear in mind that un- 
employment varies considerably from one district to 
mother. ... We do not contend that a very large 
oumber of skilled workers are still seeking employment 
n the engineering trades. What we do say is that 
ny Shortage of skilled labour as exists in some sections 
f our industry must not be taken as a pretext for 
mporting workmen from overseas, or for the introduc- 
ion of fantastic schemes of dilution. Conditions in the 
ngineering trades are undoubtedly healthier, and the 
pressure of orders is increasing in some directions. The 
apply of skilled labour for those sections that are 
xperiencing what can be called ‘boom’ conditions 
s unquestionably a problem that requires considera- 
tion; but its solution does not lie in the importation 
{labour from other countries or the filching of rights 
from those who have given a life’s work to the industry.” 





“We should feel much happier on this question,” 
he writer goes on to say, “if we were more confident 
that the period upon which our industry seems to have 
catered reflected a general, permanent and all-round 
mprovement in economic conditions, not only for 
if own country, but for the world generally. Un- 
happily, we can feel no such assurance. The president 
{the Trades Union Congress was . . . well advised in 
wounding, as he -did at Plymouth ...a note of 
warning about the possible onset of another period of 
lepression. It may not come immediately, but if it 
loes come, the engineering industry will certainly be 
nno better condition to meet it ’’ by encouraging now, 
nthe plea that there is a domestic shortage, a large 
nfux of skilled labour from overseas, by introducing 
trainees, or by resorting to dilution. 





During September, the Home branch membership of 
the Amalgamated Engineering Union increased from 
31,441 to 236,777, and the Colonial branch member- 
ship from 26,218 to 26,529. The number of members 
in receipt of sick benefit increased from 2,696 to 2,779, 
und the number in receipt of superannuation benefit 
fom 13,948 to 13,963. The number in receipt of 
lonation benefit decreased from 2,343 to 2,284, and 
the total number of unemployed members from 8,603 to 
4,146, 

The tables of employment and unemployment 
statistics, compiled by the International Labour Office 
tGeneva, show that in the large majority of countries, 
registered unemployment again declined during the 
third quarter of the current year, as compared with 
the corresponding period of 1935. This improvement, 
tis pointed out, has been continuous for well over 
three years. The only exceptions are Austria, France, 
Hungary, New Zealand, Roumania and Switzerland. 
Of these, France, Roumania and Switzerland showed an 
increase three months ago, whereas the other countries 
mentioned showed a decrease. On the other hand, in 
Bulgaria and Yugoslavia, where the number of un- 
employed had increased three months ago, it has now 


leclined. 





The statistics of employment, which are available 

‘or only a limited number of countries, but include 
Luxemburg and South Africa, where there are no 
inemployment figures, show for the most part a 
‘milar trend to those relating to unemployment. 
Employment has increased in all the countries con- 
tmed except the Netherlands and Switzerland. The 
‘tuation in the Netherlands is not, however, quite 
tar, for in that country there are two series of unem- 
ployment figures, one of which shows a slight decline 
ind the other a small increase. At the same time, 
‘te index of employment has fallen. In Hungary, 
rhile the employment index has increased considerably, 
‘gistered unemployment has also increased. The 
mpilers point out that while in a number of countries 
‘te number of people recorded as being in industrial 
‘mployment is now greater than it was in 1929, it is 
‘ss than it was in that year in Belgium, Canada, 
wchoslovakia, France, Hungary, Luxemburg, the 
Nitherlands, Poland, Switzerland and the United 
ales. 





An Order issued by the executive of the General 
cuncil of Trade Unions of the Soviet Union requires 
“i trade union organisations, among other things, to 
*ttend the campaign for the reduction of sickness and 
™ frequ: ney of accidents, by improving the tech- 
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seeking to encourage the wide extension of the Stak- 
hanov methods, which render work easier and reduce 
the risk of accidents. The central committees of the 
trade unions, in collaboration with the factory inspec- 
tors, the best militant unionists and the Stakhanovists, 
must carry out an inspection of the organisation 
of protective and safety devices in the principal under- 
takings and see that any defects they find are remedied. 
On the basis of the material collected, the secretariat 
of the General Council, in agreement with the People’s 
Jommissariat for Public Health, is to submit to the 
executive concrete suggestions for the improvement of 
measures of protection and safety and for the carrying 
on of the campaign against accjdents in undertakings. 





According to Industrial and Labour Information, 
the weekly organ of the International Labour Office at 
Geneva, there is an increasing shortage of skilled 
workers in Germany. The Institute for Business 
Research, it states, considers that mass unemployment 
has now been abolished, the numbers registered as 
unemployed at the end of June, 1936, being no more 
than 1,170,000, and that the principal tasks of social 
pony are now to remedy the shortage of skilled workers, 

ring unemployment to a uniform level in different 
trades and secure proper vocational guidance for young 
persons. The proportion of all unemployed persons 
represented by unemployed members of the 37 occupa- 
tions in which a shortage of skilled workers was notified, 
declined from 26 per cent. in June, 1933, to 11 per cent. 
in June, 1936. During the same period, the number of 
unemployed persons in these occupations fell by nearly 
90 per cent. fale aah 

The contradiction resulting from the co-existence 
of over a million unemployed persons with a shortage 
of skilled workers is mainly due to the fact that un- 
employment is not equally low in all districts. While for 
the whole country it was 19-9 per thousand at the end 
of June, 1936, it was 36-7 in towns of over 100,000 
inhabitants, 29-7 in towns of 50,000 to 100,000 in- 
habitants, and only 11-2 per thousand in towns and 
local government areas of less than 50,000 inhabitants. 
Unemployment is thus three times greater in large and 
medium-sized towns than in small towns and rural 
districts. But there are also differences between 
different rural areas and in particular very large 
differences between the large towns themselves. 





Moreover, the different branches of production have 
not followed the same. course. Employment has 
greatly increased in industries producing capital goods, 
while production for export suffered a setback at first 
and has only recently shown a slight recovery. Finally, 
the presence of half a million unemployed persons 
corresponds to normal changes of employment (nearly 
9 million workers changed their employment in 1935 
throughout the employment exchanges), while 500,000 
to 600,000 unemployed persons are elderly workers 
whose occupational capacity is limited. 





A report by the Minister of Education at Nanking 
shows that vocational schools are making rapid headway 
in China. In 1934, the year covered by the report, 
the agricultural, industrial, commercial, home econo- 
mics and other vocational institutions numbered 372 
and had an attendance of 38,355. The total number 
of classes was 1,376 and the operating budget 6,275,068 
dols. In the same year 102 agricultural and vocational 
schools were opened with 7,573 enrolled students. In 
addition to general farming, the subjects taught 
included animal industry, cotton growing, horticulture, 
fishery education, forestry, marine products, poultry, 
reclamation, sericulture and tea cultivation. 





Industrial subjects are becoming more attractive 
to Chinese young people. In 1934, 10,339 students 
were registered in 122 industrial schools offering 
courses in carving, drafting, dyeing, simple chemical 
engineering, simple mechanical and electrical engineer- 
ing, photography, porcelain, printing, sheet-metal 
work, surveying, telegraphy, textiles, woodwork, &c. 
The commercial schools totalled 81, and ranked second 
in the enrolment of students. The curriculum included 
accounting and auditing, advertising, bookkeeping, 
shorthand, typewriting, &c. Ambitious young women 
are taking courses in home economics, 1,980 girls 
in the period surveyed having entered 39 schools 
roviding instruction in cooking, embroidery, house- 
eeping, midwifery, nursing, pharmacy, sewing, &c. 





Other vocational subjects, including fine arts, salt 
administration, public finance, English teaching, 
drama, library science, physical education, drawing, 
music, and applied arts, were taught in 28 schools, and 


system. 
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curriculum must conform to the programme and 
regulations prescribed by the Ministry of Education. 
Shops, factories, and experimental farm stations must 
be provided by the schools for the practical instruction 
of students. Practice may also be had in co-operation 
with farms, factories, and city business establishments. 





The United States National Safety Council estimates 
that during 1935, accidental deaths took a toll of 
100,000 lives, or about twice the number of American 
soldiers who died in the world war. In addition, 
about 9,340,000 persons were injured at an economic 
cost estimated at 3,450,000,000 dols. Of the 100,000 
fatalities, 37,000 were due to accidents involving motor 
vehicles, 31,500 to home accidents, 18,000 to public 
accidents (including accidents involving railroads, 
street cars, water transportation, air transportation, 
fires and drownings) and 16,500 to occupational acci- 
dents, of which about 3,000 involved motor vehicles. 





The Council state that the large industrial estab- 
lishments covered by their review had both the lowest 
frequency rate and the lowest severity rate, a result, 
they observe, which was to be expected in view of the 
nature of their equipment and organisation and the 
more extensive safety work usually carried on by them. 
The better showing of the large establishments in 1934 
was still further improved in 1935, since these units had 
the largest decline in both frequency and severity 
rates during the year. The ce between the 
large and middle-sized groups was an average of about 
five accidents per million man-hours’ exposure, and 
between the large and small groups nearly seven such 
accidents. But whereas the frequency rate for small 
establishments was nearly two accidents per million 
man-hours above that of the middle-sized group, its 
severity rate was only 1-59, as compared with 1-98*for 
the middle-sized group. The conclusions apparently 
indicated by these figures are, the Council say, that 
during 1935 the large establishments were, on the 
whole, the safest ; that accidents were most numerous 
in small establishments; but that the severity of 
accidents was highest in middle-sized establishments. 
Each of the groups, however, showed a decline in both 
frequency and severity rates from 1934. 





It is announced that an agreement has been reached 
between representatives of Willenhall malleable and 
grey iron manufacturers and the National Union of 
General and Municipal Workers, on the wages question 
raised by the Union’s application for an advance of 
38. per week. Day workers are to receive an increase 
of 2s. per week as from October 1 and a further Le. 
per week as from January 1 next. Piecework prices 
are to be increased by 2} per cent. as from each of the 
two dates mentioned. 


The report on the working during 1935 of the Indian 
Factories Act, 1934, in the Madras Presidency states 
that the reduction in the hours of work seems to have 
adversely affected wages in the cotton textile industry. 
In the textile mills much of the work is on a piece-rate 
basis, and the operatives have not made up for the 
shorter hours worked by improved production, partly 
because much of the machinery is so old and inefficient 
that it cannot be speeded up to give the workers a 
chance to show better results. There seems little hope 
of a real rise in industrial wages until agricultural 
wages rise, and until in the textile industry the compe- 
tition of Japan is mitigated. The provisions of the 
Act in respect of the rest interval, the weekly holiday 
and hours of employment have in general been well 
observed, though not all factories sent in returns. A 
certain amount of latitude had to be allowed to manage- 
ments of seasonal factories in respect of provisions of the 
Act which were new, and in the working of the shift 


Strikes were frequent during the year, but seldom of 


longer duration than a week ; nor were large numbers 
of workers involved. A large proportion of the strikes 
were in textile mills in Coimbatore, where new mills 
with the latest machinery exist side by side with old 
mills, 
in the area, labour is unsettled and some employers are 
new to the problems of management. 


With the rapid increase in industrial activity 





At a congress in Brussels last month, the Inter- 


national Federation of Christian Miners adopted a 
resolution calling attention to the urgent need for 
an agreement between the coal-producing countries 
regulating the production of coal and also its marketing 
in Europe and elsewhere in the world... It was noted 
with regret that the studies of the problem under- 
taken by the Economic Committee of 

Nations appear to have come to a standstill, and the 
executive was instructed to Yes home the Governing 


the League of 


yject of obtaining the 





2,405 students prepared themselves for these vocations. 





ue of safety and protection in undertakings and by 
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In both junior and senior vocational schools the | immediate revival of the research. 



















































40-FT. ARMOUR-PLATE 


CONSTRUCTED BY MESSRS 


THE LATE PROFESSOR 
H. L. LE CHATELIER. 


Tue death of Professor Henry Louis Le Chatelier, 
Doc, és Sci., which occurred on September 17, at his 
country house at Miribel-les-Echelles, Isére, France, 
removes a leading figure from the ranks of physical 
chemists and metallurgists of international renown. 
Professor Le Chatelier, who was a former Inspecteur 
Général des Mines, professor at the Collége de France, 
Paris, and member of the Académie des Sciences, 
one of the constituent bodies of the Institut de France, 
was the eldest son of the late Mr. Louis Le Chatelier, 
also a former Inspecteur Général des Mines, and was 
born in Paris on October 8, 1850. He received his 
education at the Collége Rollin and entered the Ecole 
Polytechnique in 1869, being the first on the list of the 
incoming candidates. Graduating in 1871 he passed 
on to the Ecole des Mines in which he spent three 
years, and, upon leaving, he was appointed on a commis- 
sion organised by the French Government to investigate 
the geology of Southern Algeria. In 1877, at the early 
age of 27 he became professor of chemistry at the Ecole 
des Mines and, in 1882, was appointed assistant 
professor at the Ecole Polytechnique. In 1887 he 
was made professor of industrial chemistry and general 
metallurgy at the Ecole des Mines, and it was at this 
stage of his career that he published his well-known 
work on fuel, entitled Le Chauffage Industriel. 

In 1898, M. le Chatelier was appointed Professor 
of Mineral Chemistry at the Collége de France, which 
position he continued to occupy until some years ago, 
when he was made “ professeur honoraire.”” Few 
branches of physical metallurgy did not receive his 
attention and he did great work, more particularly, 
perhaps, in the realms of pyrometry and metallography. 
He was responsible for a number of important inven- 
tions, among which may be mentioned his metallurgical 
microscope, thermo-electric and optical pyrometers, 
and equipment for the investigation of the dilatation 
and electrical resistance of metals and alloys. His 
name has also been given to a number of metallographic 
etching reagents which he originated. Of a genial 
and generous nature, he freely and publicly acknow- 
ledged the inspiration and help he had received from 
eminent contemporsries, among whom he cited Floris 
Osmond, Sir W. C. Roberts-Austen, Sir Robert Hadfield, 
and Professors H. M. Howe and A. Sauveur. In 
recognition of his labours he was elected a member 
of the Académie des Sciences in 1908, thus filling a 
vacancy caused by the death of Henri Moissan. He 
was also Commandeur of the Legion of Honour. 

Professor Le Chatelier was a great teacher and was 
among the first to broaden the basis of instruction in 
chemistry. Instead of imparting numbers of isolated 
facts to his students, he strove to establish the general 
laws underlying the science of chemistry and indicated 
how these laws could be applied in particular cases. 
In this connection he published several interesting 
works, entitled, Legons sur le Carbone, la Silice, les 
Silicates. He was also deeply interested in the appli- 
cation of science to industry and in the laboratory 


| control of industrial products. 
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Furthermore, he was 
responsible for numerous investigations in the sphere 
of mining technology, including the determination 
of the inflammability and other properties of mining 
gases, and the estimation of small quantities of com- 
bustible gases and of suspended dust in colliery atmos- 
pheres. In May, 1921, his colleagues, numerous 
friends and old pupils, who had always found him 
willing to advise and assist them, decided to celebrate 





his scientific jubilee, 50 years having elapsed since 
| his graduation at the Ecole Polytechnique. An influ- 
j} ential international committee was constituted, and 
}a fund opened, in June, 1921, and, by the end of the 
year, a sum of 170,000 francs had been received. 
With a portion of this a special gold medal, dedicated 
to Professor Le Chatelier, was struck, which was 
presented to him at a gathering held in the chemistry 
amphitheatre of La Sorbonne, Paris, on January 22, 
| 1922. A surplus of 100,000 francs remained in the 
| fund, and, at the special request of M. Le Chatelier, 
this was presented to the Académie des Sciences for 
| the creation of a research fund for the promotion of the 
application of science to industry. The fund bears the 
name Fondation Henry Le Chatelier. 

In 1910 Professor Le Chatelier was elected an 
honorary member of the Société des Ingénieurs Civils 
de France. He was also for many years a member of 
the Chemical Committee of the Société d’Encourage- 
ment pour I’Industrie Nationale, and in December, 
1903, founded our esteemed contemporary La Revue 
de Métallurgie, the first number of which appeared in 
January, 1904. He became a member of the Iron and 
Steel Institute in 1904, was the recipient of the Bessemer 
Medal in 1911, and was elected an honorary vice- 
president of the Institute in 1924. Professor Le Chate- 
lier was made an honorary member of the Institute of 
Metals in 1912, and was for nearly twenty years 
honorary corresponding member to the Council of the 
Institute for France. In 1917 he was awarded the 
Davy Medal of the Royal Society, of which he became 
a Foreign Member in May, 1913. He was also for 
many years honorary member of the Association 
des Ingénieurs sortis de l’Ecole de Liége (A.I.Lg.), 
and was the first recipient of the Gustave Trasenster 
Medal of that body in 1932. The diplome d’ingénieur 
honoris causa of the University of Liége was conferred 
upon him in 1922, on the occasion of his jubilee cele- 
brations referred to above. He was elected an honorary 
member of the Institution of Mining and Metallurgy in 
1916, of the American Institute of Mining and Metal- 
lurgical Engineers in 1905, and of the American Society 
of Mechanical Engineers in 1927. 








RaILway Syow PLoveus my THE Norta.—During 
spells of severe weather, regular snow plough patrols 
are maintained by the London Midland and Scottish 
Railway over such exposed and mountainous sections of 
the line as those between Hellifield and Carlisle, and 
between Perth and Inverness, the latter including the 
Drumochter and Slochd summits, which are 1,484 ft. and 
1,315 ft. above sea level, respectively . 
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PLANING MACHINE. 
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40-FT. ARMOUR-PLATE PLANI 
MACHINE. 


THE massive planing machine illustrated in the 
accompanying general view, has recently been com- 
pleted for a Sheffield firm by Messrs. Craven Brothers 
(Manchester), Limited, Vauxhall Works, Reddish, 
Stockport. It is of the pit-type, that is, the work is 
supported on a fixed table between a pair of bedplates 
on the top of which runs a bridge carrying the tool 
heads. The maximum width of plate that can be 
accommodated is 18 ft., and the maximum traverse 
of the tool bridge is 40 ft. There are four tool heads, the 
two outer ones being arranged to swivel in the vertical 
plane for the purpose of machining angled surfaces. 
The main baseplate is constructed in four sections, 
each 10 ft. 6 in. long and sufficiently wide to take the 
side bedplates which rest upon it. The part of the 
baseplate forming the work table is arranged with 
Tee-slots and sprag holes arranged transversely and 
used for bolting down the armour plates. The side 
bedplates are rigidly cross-connected at the ends. 
Cross girders underneath the bedplates ensure their 
parallelism. The ways of the bedplates consist of two 
flat surfaces on the top and a vertical flat surface at 
the upper edge top of the outer side. The traversing 
screws of large diameter lie in recesses between the 
two top ways, heavy type thrust bearings being pro- 
vided to take the end pressure and the screws being 
supported throughout their length on pads attached to 
the cross-webs of the recess. 

The bridge consists of two saddles to which a cross- 
piece carrying the tool heads is firmly bolted on two 
faces at right angles. The lower part of the saddles 
is extended to give an exceptionally large surface 
on the ways of the side bedplate and adjusting strips 
are fitted to take up wear. The nuts engaging with the 
traversing screws are of great length. The right-hand 
saddle carries the feed mechanism for the tool heads 
and a travelling platform for the operator. ‘There 
are two screws and a shaft on the crosspiece. The 
former give the transverse feed to the tool heads while 
the downward feed to the tool slides is provided by the 
latter. The motions are derived from a shaft seen out- 
side the right-hand bedplate, this shaft being supported 
at intervals by tumbler brackets and being rotated 
from the gear box of the main drive at the end of the 
machine. The gear box on the right-hand saddle- 
permits nine changes of feed in both the horizontal 
and vertical directions, the range lying between x 1. 
to } in. for the former and between , in. and jy ™. 
for the latter. These figures are approximate. Quick 
power traverse of the tool heads is provided by a 10-h.p. 
motor mounted on the right-hand saddle. Hand motion, 
which can be operated from both sides of the machine, 
is also provided for the cross traverse, and the tool 
heads can be individually disconnected from the 
screws should all four not be required to operate 
together. The tool holders are bolted by dogs to the tool 
slides and terminate in a double clapper box so that 
cuts in both directions of the cutting traverse may be 
made. 
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The main drive is by means of a motor of the con- 
tinuously-rated reversing type, giving an output of 
60 h.p. at 325 r.p.m. This can be increased by Ward 
Leonard control gear to 100 h.p. at 650 r.p.m., the motor 
being itself arranged for speed variation up to 120 h.p. 
at 975 r.p.m. The motor drive is through reduction 
gear so arranged as to give equal torque to both the 
traversing screws. Reversal of the traverse is effected 
by means of adjustable dogs carried on a facing strip 
on the right-hand side of the bed, the striking gear on the 
saddle being arranged to actuate a shaft to the drive 
running parallel to the feed shaft and supported by the 
same tumblers. Hand reversing gear is also provided. 
This is operated from the saddle platform and can be 
wed when automatic reversal is not desired. The 
traverse of the bridge can be adjusted over a range of 
between 10 ft. and 40 ft. The cutting speed in both 
directions, can be varied between 10 feet and 30 feet 
per minute. The main drive is completely cased in 
as is seen in the background of the illustration. The 
bedplate of the drive forms the cross connection 
between the side bedplates at this end. Lubrication 
of the working parts of the machine is, in the main, 
effected by “ one-shot” pumps, nipples for use with 
an oil-gun being provided in a few situations. Some 
idea of the size of the machine is given by its overall 
dimensions and weight, the length being 65 ft. 6 in., the 
width 33 ft. and the weight, exclusive of the electrical 
equipment, being 210 tons. 








THE BURGHEAD BROADCAST 
TRANSMITTING STATION. 


Tue highlands of Scotland present a difficult problem 
for the broadcast engineer, whose duty it is to ensure 
an adequate level of signal strength to the maximum 
possible number of listeners. Owing to the moun- 
‘ainous nature of the highlands, heavy attenuation 
vecurs in these districts, but, fortunately, a large 
proportion of the population not satisfactorily served 
by the Scottish Regional station at Westerglen, near 
Falkirk, or by the Aberdeen station, is located near 
the coast of the Moray Firth, and can, therefore, be 
reached by paths of much lower attenuation over the 
*ea and low-lying country from a transmitter located 
on the coast. For this reason, a transmitter of 60-kW 
“apacity has been constructed at Burghead, on the 
‘oast of the Moray Firth, about 9 miles from Elgin, 
10 miles from Forres, and 30 miles from Inverness. 
ey ‘tation, which was officially opened on Monday 
_ by Sir Murdock MacDonald, M.P., operates on 
a — vavelongeh as the Scottish Regional station, 

+» of m. 

Rab in of the building, partly visible in Fig. 1, and 
a ay out of the plant is similar to that of the Northern 
reland Regional Station, which was illustrated and 





Fia. 2. 


described in ENGINEERING, vol. cxli, page 341 (1936). 
As will be seen, the building is of modern design and is, 
built of rough-hewn natural stone. It has a single storey, 
except for the office block at the front, which is two 
storeys in height. The roof is flat and surrounded by 
parapet walls, and, like the floors, is constructed of 
Siegwart hollow pre-cast concrete beams supported on 
steel beams resting on the walls. For heating the 
building, an accelerated low-pressure hot-water installa- 
tion has been provided, the water being heated in an 
electrode boiler which takes a maximum load of 370 kW. 
The boiler is operated in conjunction with a thermal- 
storage cylinder. 

The transmitter, shown on the left in Fig. 2, is similar 
in all respects to that of the Northern Ireland Station, 
which was fully described in our article on that station, 
above referred to. The general circuit design of both 
these transmitters resembles that of the long-range 
National transmitter at Droitwich, which was dealt 
with on pages 49 and 82 of our 140th volume (1935). 
All three transmitters were constructed by Messrs. 
Marconi’s Wireless Telegraph Company, Limited, that 
company’s system of series modulation being employed 
in each case. The programme input reaches the Burg- 
head transmitter from Glasgow or Edinburgh by means 
of a buried Post Office cable passing through the Aber- 
deen studio premises en route. It is first passed into 
the control room, which contains the low-frequency 
amplifiers and the monitoring arrangements for adjust- 
ing the volume and supervising the quality of the 
incoming programme. Although we do not propose 
to describe the transmitter in detail, we may mention 
that it has two low-power stages of low-frequency 
amplification, the second stage feeding into the modu- 
lator stage, which consists of two CAM. 3 valves. 

The high-frequency input to the transmitter is pro- 
vided by an electrically-maintained tuning fork, which, 
in turn, is controlled by a master tuning fork at the 
Scottish Regional Station, the two being linked up by 
a land line. This ensures accurate synchronisation of the 
two transmitters. The output from the tuning-fork 
circuit, after a single-stage of amplification, is supplied 
to two CAT. 6 valves, which are connected in series 
with the two modulator valves and with the source of 
high-tension supply. The anode circuit of the modulator 
stage is connected to the filament circuit of the modu- 
lated amplifier stage, so that variations in the imped- 
ance of the modulator anode circuit, due to the low- 
frequency variations in the grid voltage, cause the 
effective high-tension voltage applied to the modulated 
amplifier anodes to vary in sympathy, thus effecting 
the necessary modulation. The arrangements can best 
be followed by referring to the circuit diagram of the 
Droitwich transmitter published on page 83 of our 
140th volume (1935). The next stage in the transmitter 
is the main amplifying stage, which is adjusted for a 
power output of 60 kW. ; with 90 per cent. modulation 








TRANSMITTER AND CoNTROL TABLE. 


the total harmonic content, we understand, does not 
exceed 4 per cent. For this stage, two 30-kW water- 
cooled valves of the CAT. 12a, type are employed, 
the two valves being connected in push-pull. Actually, 
there are six valves in the output stage, two being 
provided as spares on each side. The output circuit 
consists of a radio-frequency transformer, which is used 
to couple the balanced anode circuit to a concentric 
tubular feeder having a characteristic impedance of 
75 ohms to 80 ohms. This conveys the energy to the 
aerial-transformer house near the base of the mast. 

This mast, shown in Fig. 1, forms the actual radiator 
and consists of an insulated parallel-sided lattice-steel 
structure 500 ft. in height, constructed by Messrs. J. L. 
Eve Construction Company, Limited. It is supported by 
three sets of stays spaced 120 deg. apart, each set con- 
sisting of stays attached to the mast at the top and at 
five lower points. The mast is tuned by circuits 
situated in the aerial-transformer house at its base, 
these circuits being coupled to the feeder system. A 
duplicate feeder system and duplicate aerial-tuning 
circuits are provided, and these can be switched into 
circuit immediately in the event of damage by lightning. 

Electrical energy for the station is obtained from the 
mains of Messrs. The Grampian Electricity Supply 
Company, through a substation erected on the site. 
The supply is taken from a ring main fed by two 
generating stations, but for further protection against 
a possible failure a 600-h.p. Crossley six-cylinder solid- 
injection engine, directly coupled to an alternator, con- 
structed by Messrs. The Electric Construction Company, 
Limited, has been installed. The various power sup- 
plies required by the transmitter are all obtained from 
motor-generator sets, two of which are each capable of 
supplying 400 kW at 20,000 volts, One of these sets is 
used to supply the output of about 200 kW at 18,300 
volts normally required, the other acting as a spare. 
The arrangements for supplying filament-heating 
current to the valves are similar to those at the Droit- 
wich and Northern Ireland stations. With the exception 
of the main high-tension generators, all motors are 
started by means of automatic starters from the control 
table in front of the transmitter shown in Fig. 2; all 
field regulators are motor-operated, also from the cont rol 
table. The only manual switchgear employed is used 
for starting the synchronous motors driving the main 
high-tension generators. These sets were supplied by 
Messrs. The English Electric Company, Limited. 

In conclusion, it may be mentioned that the position 
of the new station is such that it will provide a satis- 
factory service all round the coast of the Moray Firth, 
including Wick and Thurso, since the radiation to these 
centres, situated some 60 miles from the transmitter, 
will pass mainly over the sea. The signal strength will, 
of course, be less at similar distances inland, owing to 
the heavier attenuation, but will doubtless be well 
within the capacity of a reasonably modern receiver. 
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THE SIR JOHN CASS TECHNICAL | 
INSTITUTE. 


Tue inaugural ceremony of the 35th full session, 
namely, that for 1936-37, of the work of the Sir John 
“Technical Institute, Jewry-street, Aldgate, 
London, E.€.3, took place on October 6, under the 
presidency of the Rev. J. F. Marr, M.A., Chairman of 
the Governing Body. In his opening speech he stated 
that this was the first occasion on which the opening 
ceremony had been held in the Great Hall, which 
formed part of the recent extension to the Institute 
building. That extension had met a long-felt need, the 
new laboratories especially having added greatly 
to the efficiency of the work in the several departments. 
During the past two sessions in which the additional 
accommodation provided by the extension had been 
in use, the volume of work had increased by 15 per cent. 
This continued expansion of their activities was creating 
a new demand for additional laboratory accommodation, 
and for chemistry and physics lecture rooms capable 
of seating more than 70 students. The addition of the 
remaining floors to the north wing, of which the Great 
Hall formed a part, would assist in the solution of these 
problems and he was pleased to announce that the 
Governors were actively engaged in negotiations regard- 
ing this matter. The policy of fostering research 
had been followed consistently throughout the history 
of the Institute and it was gratifying to record that 
during the past session 35 students had been engaged 
on this type of work. Twenty investigations, all of 
which were directly and indirectly of value to industry, 
had been published during the session, thus bringing 
the total number of contributions published by the 
staff and students to 373. The Principal of the 
Institute, Mr. G. Patchin, A.R.S.M., in a statement 
on the work of the past session, announced that, of the 
62 students who fad been successful at the post- 
Matriculation examinations, one had obtained the 
degree of Ph.D., ten the degree of M.Sc., five the B.Sc. 
degree with Ist class Honours, six the B.Sc. degree 
with 2nd class Honours, 15 the pass degree, and one 
the B.Sc. Engineering (Metallurgy) degree with Ist class 
Honours. Bishop H. L. Paget, D.D., in the course of 
an interesting address, stressed the importance of 
scientific research and stated that two things had 
been noticeable when he had visited the Institute 
recently, namely, the skill shown by the students in 
handicrafts and the patient work expended on research | 
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ENGINEERING TRAINING AND 

EDUCATION. 
A course of three special | 
and metallurgy, on 
will be given at the 


Lecturea on Ore Flotation. 
University lectures in mining 

Modern Methods of Flotation,” 
Imperial College, Royal School of Mines, Prince | 
Consort-road, London, 8.W.7, by Mr. Philip Rabone, | 
A.R.S.M., D.L.C., at 5.15 p.m., on Tuesdays, Novem- | 
her 10, 17, and 24. The first lecture will deal with | 
flotation machines, the second with flotation reagents, | 
and the third with typical flotation processes. Mr. 
Rabone is a member of the staff of the Research 
Laboratories of Messrs, The General Electric Company, 
Limited, ore-dressing and flotation section. At the 
first lecture the chair will be taken by Professor 8. J. 
Truscott, D.Se., A.R.S.M. The lectures, which will | 
be illustrated with lantern slides, are addressed to | 
students of the University and to others interested in | 
the subject. Admission is free and tickets are not | 
required. 

West Hartlepool Technical College.—A course of | 
special lectures is being held at the Technical College, 
West Hartlepool, on a number of selected Fridays 
during the winter months. On November 5, Com- 
mander C. J. Hawkes, R.N. (ret.), M.Sc., will speak 
on “ Inventions ” on January 22, 1937, Dr. F. H. 
Todd will lecture on “ The Use of the Model Experi 
mental Tank in Ship Design”; and on February 19, 
Dr. A. E, Dunstan will deal with “ Modern Develop- 
ments in Petroleum Refining.”” The chair will be 
taken on each occasion at 7.30 p.m. The annual prize | 
distribution of the College will be held at the Town Hall | 
on November 27 at 7.30 p.m., when Dr. 8. F. Dorey | 
will present the prizes.’ The public is cordially invited 
to attend any of tne above lectures and the prize 
distribution 








fue Barrisn INpustries Farn.—A new and attrac 
tively-demgned pamphlet, of which more than 100,000 | 
copies have been printed, has been issued in connection 
with the British ection Fair, to be held in London 
and Birmingham from February 15 to 26, 1937. The 
booklet is published in ten languages, and is to be sent 
to nearly 100,000 known buyers in 110 countries. It 
illustrates the immense range of products and articles | 
to be found at the Fair, and also contains information 
regarding the provision of club rooms for buyers and free | 
interpreter service, and the granting of special travel | 


concessions by British and European railways, steam. | : 


ships and airway companies to visitors to the Fair. 
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Messrs. Rosery, OwEN AND Company, LIMITED, 
Darlaston, South Staffs, have acquired the business of 
Messrs. Henry Caton and Company (1936), Limited, 
Britannia Works, Paynes-lane, Coventry. The firm 
will now trade under the name of Messrs. Rubery, Owen 
and Company, Limited, and will be known as this 
Company's Coventry works. Mr. Henry F. P. 
Caton has been retained as works manager. Messrs. 
Rubery, Owen's Coventry representatives, Messrs. Geo. 
Heritage Smart, Limited, will shortly transfer their 
offices, at present at 10, Queen’s-road, Coventry, to the 
Britannia Works. 


Messxs. Taos. W. Warp, Liurrep, Albion Works, 
Savile-street, Sheffield, inform us that Mr. J. 8. Brad- 
shaw, who has represented them for scrap iron and steel 
in the Derbyshire and Notts district, has been transferred 
to the Birmingham and Staffordshire district, in place 
of the late Mr. F. Atkin. Mr. W. H. Wostenholm, from 
the Sheffield Office, has been appointed to succeed Mr. 
Bradshaw. 


Messrs. THe GeneRAL Evectrric Company, LIMITED, 
Magnet House, Kingsway, London, W.C.2, are consider- 
ably extending their Research Laboratories at Wembley, 
Middlesex. When completed this will result in some 
22,000 sq. ft. of added space being devoted to research 
and development connected with Osram and Osira 
electric lamps and modern illumination practice. Mr. 
C. C. Paterson, director of research, has been responsible 
for the planning of these extensions. 
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Flaps on a Percival“ Gull.” By J. E. Serpy and P. A. 
Hurtron. London: H.M. Stationery Office. [Price 
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Warmeiibergang und Reibungswiderstand bei Gasstrémung 
in Rohren bei hohen Geschwindigkeiten. By INGvaR 
JUNG. Berlin: V.D.1I.-Verlag, G.m.b.H. [Price 
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CANADIAN CoLLIeERY InNpDuUstrRy.—A definite and 
substantial improvement in the Canadian coal-mining 
industry is noted in official reports of the Dominion. 
For the first six months of the present year, the total 
production was 6,870,000 tons, an increase of 500,000 
tons over the figure for the first half of 1935, and the 
highest total recorded since 1930. Nova Scotia contri- 
buted 2,905,000 tons to the total ; Alberta, 2,560,000 tons ; 
British Columbia, 658,000 tons; and Saskatchewan, 
465,000 tons. Imports of bituminous coal were lower, 
both from the United States and Great Britain. On 


|the other hand, anthracite imports from the United 
| Kingdom rose from 472,000 tons in January to June, 


1935, to 566,000 tons in the first half of 1936. 


RAILCAR OPERATION IN THE ARGENTINE: ADDENDUM. 

In referring to the operating and shed costs of the 
railcar on the Buenos Ayres Western Railway, sum- 
marised in Table LII, on page 400, ante, we stated that the 
costs were given in British equivalents as regards 
material, while labour costs were given on a basis of 
ls. to the dollar. It has been pointed out to us that 
this statement may be somewhat misleading. Actually, 
the charges for material have been translated from 
dollars to sterling at par (11-45 dols. to 11.), the cost of 
material being therefore equivalent to the prevailing 
cost of such material in England. Labour, however, 
has been translated according to custom at the rate of 
“a shilling’s worth of work costs one dollar,” using 
actually 17-3 dols. to the 1l., this being a conservative 
figure. The impression may also have been given in the 
opening paragraph of the article that we were indebted 
for the whole of the information given to the chair- 


| man’s report, whereas the information was actually 


supplied to us by Messrs. Sir W. G. Armstrong, Whit- 
worth and Company (Engineers), Ltd, 
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CONTRACTS. 


Messrs. CELLACTITE AND BritisH URatire, LiMirep, 
Lincoln House, High Holborn, London, W.C.1, have 
just completed a large roofing contract in Nottingham 
where industrial buildings covering a floor area of 
approximately 10 acres have been roofed and given 
vertical cover with Cellactite steel-covered corrugated 
sheeting. The sheeting area involved was 315,000 sq 
ft., while 3} miles run of Cellactite ridging and flashing 
were employed. 


Messrs. WILLIAM BEARDMORE AND ComPany, Limrren, 
Parkhead, Glasgow, have received the contract for the 
main hull castings for the new Cunard liner. 


Messrs. BRAITHWAITE AND CoMPANY, ENGINEERs, 
Loarrep, Horseferry House, Westminster, London. 
8.W.1, have secured a contract from the South African 
Railways and Harbours Administration, Johannesbur,, 
for seven pressed-steel tanks with supporting structures, 
for the purpose of supplying water to locomotives. || 
the tanks are to be fitted with Ismailia valves, manufac. 
tured and supplied by Messrs. Ismamia VALve Com. 
PANY, 17, Victoria-street, London, 8S.W.1. 








LAUNCHES AND TRIAL TRIPS. 


“ArTHina  Livanos.”—Single-screw general-cargo 
steamer ; triple-expansion engine. Trial trip, October 8. 
Main dimensions, 431 ft. 8 in., by 56 ft. 8 in., by 27 ft 
10 in. Built and engined by Messrs. William Gray and 
Company, Limited, West Hartlepool, for Mr. 8. G, 
Livanos, London. 


** British ENDURANCE.”’—Single-screw oil-tank motor- 
ship; four-cylinder, opposed-piston Doxford Diesel 
engines supplied by Messrs. William Doxford and Sons, 
Limited, Sunderland. Trial trip, October 9. Main 
dimensions, 481 ft., by 61 ft. 9 in., by 34 ft. Built by 
Messrs. Swan, Hunter and Wigham Richardson, Limited, 
Neptune Works, Walker, Newcastle-upon-Tyne, 6, for 
Messrs. British Tanker Company, Limited, the shipping 
subsidiary of Messrs. Anglo-Iranian Oil Company, 
Limited, London. 


Crry or Benares.—lIndian passenger steam liner ; 
Parsons impulse reaction-type turbines driving through 
single-reduction mechanical gearing. Trial trip, October 
12. Main dimensions, 509 ft., by 62 ft. 4 in., by 43 ft. 
3 in. Built by Messrs. Barclay, Curle and Company, 
Limited, Whiteinch, Glasgow, for Messrs. The Ellerman 
Lines, Limited, Liverpool. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—The decision of the Executive 
Board of the South Wales Coal Marketing Scheme 
nominally to reduce the minimum selling prices of Welsh 
coal by one-half was welcomed on the steam coal market 
last week. This does not mean that there will be any 
general reduction in prices, since one of the provisos 
imposed on the Control Board, who in future will fix 
the prices, was that the level must be maintained at 
that ruling on October 5. Provision was made, however, 
for reductions to be made in certain markets where 
South Wales coals have to face keen foreign price-cutting 
competition. This, it was felt, would enable local 
exporters to regain some of the trade lost to the district 
in recent years. The market was unaffected by the 
announcement that Italy was to reduce the import 
taxes on coal by 50 per cent. following the devaluation 
of the lira. Trade with Italy has been almost negligible 
for some time and it was not expected that there 
would be any resumption of normal shipments until the 
present negotiations between the British and Italian 
overnments resulted in a new agreement. Business with 
‘rance remained disorganised following the 
abandonment of the gold standard by that country 
and shipments were still curtailed. The anthracite 
trade was the more severely hit and several pending 
orders were withdrawn for the time being. Customers in 
all the other leading overseas markets continued to 
display only a poor interest and there was little sign o! 
any seasonal expansion in demand which is usual at 
this time of the year. New contract business matured 
slowly and inquiry circulating was again meagre. Outlets 
for best large coals were still insufficient to reduce the 
collieries’ heavy stocks by any material extent and 
excessive supplies were offering at easy prices. Second 
qualities, however, continued to move off more freely, 
but cobbles again received only a very limited support 
and were weak. Shippers again experienced difficulty 
in obtaining prompt supplies of the washed small and 
sized descriptions and stem lists were well filled for some 
time ahead. Consequently, recent firm prices were 
upheld. As a result of the dislocation of shipments to 
France, ordinary smalls were fairly easily secured, but 
values were steadily maintained. Bituminous sized 
rades received but little attention and were easy 
hroughs remained steady. Cokes continued in | risk 
demand and commanded high prices. Patent tue! was 
limited and firm. 


The Iron and Steel Trade.—The 
in the local iron and steel trades is reflected by 
issued by the Great Western Railway Company, 
show that imports of iron ore into Cardiff from Janu 
to September 20 this year amounted to 373,585 ; 
compared with 201,841 tons in the same period of ver 
year. Arrivals of partly manufactured iron and ate 
goods (including pig-iron, billets, bars, & om 
23,361 tons in 1935 to 62,642 tons. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—The Scottish steel trade is still 
xtremely busy, and the rolling mills are working at full 
pressure. The demand for shipyard steel is exceptionally 
¢rong, and most of the orders for delivery are of an 
urgent nature. Now that the contract for the sister ship 
to the Queen Mary has been officially signed, the large 
tonnage of material required for her will mean s y 
nnning of plant for many months. While the Scottish 
dhipyards are taking up large quantities, there is also a 
very good tonnage being sent over to Belfast, and export 
orders are also rather better. The home demand for 
“semis ” is also of a pressing nature, and consumers are 
n urgent need of all they can get. The makers of black- 
seel sheets continue busy, and are very well filled up 
vith orders for the home market for practically all classes 
{sheets. Export orders are now expected to improve, 
since prices for the overseas markets are more in line 
with those of the Continental producers. In general, the 
jifference in price is 5s. per ton in favour of the Cartel 
frms, all f.o.b. shipping port. The following are the 
urent market quotations :—Boiler plates, 91. 17s. 6d. 
pr ton; ship plates, 91. 7s. 6d. per ton ; sections, 91. per 
ton; medium plates, 91. 15s. per ton ; black-steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 12/. per ton, and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
{ton lots, 141. per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—Little change falls to be re- 
orded in the state of the malleable-iron trade of the West 
fSeotland, but makers have quite a fair amount of work 
nhand. The rise in costs of raw material is not very 
weleome. Re-rolled steel bars are a strong market at 
present and the main difficulty in fulfilling orders is the 
wareity of “‘semis.”” Contracts on hand represent a 
large tonnage and all plant is working to capacity. Prices 
sre as follows :—Crown bars, 101. 10s. per ton for home 
ielivery, and 101. per ton for export ; and re-rolled steel 
bars, 92. 7s. per ton for home delivery, and 7/. 10s. per 
ton for export. 

Scottish Pig-Iron Trade.—Active conditions continue 
to prevail in the pig-iron trade of Scotland and there is 
no lack of orders. Consumers of hematite, basic, and 
foundry grades are all busy and keep pressing for deli- 
veries, so that the current output is taken up with all 
speed. The present state is most likely to last for some 
time, because of the improvement in general industry 
coupled with the amount of Government work recently 
booked in this district. The supplies of ore are coming 
in well, and so far, there seems to be no shortage. The 
following are the current market quotations :—Hematite, 
85s. 6d. per ton, and basic iron, 75s. per ton, both delivered 
at the steel works ; and foundry iron, No. 1, 81s. 6d. per 
ton, and No. 3, 79s. per ton, both on trucks at makers’ 
yards. 

Marine Engineering—The great improvement which 
has taken place in the shipbuilding industry during the pre- 
sent year is reflected in the amount of activity now pre- 
vailing in marine engineering. The turbines for the sister 
ship of the Queen Mary, No. 552, as well as the turbines 
for the Admiralty vessels on order, help to swell the 
propelling machinery now booked to nearly 1,500,000 h.p. 
The marine-engine works are all busy and the contracts 
on hand can be taken as creating a post-war record. The 
largest Diesel engines of the Burmeister-Wain type ever 
constructed in the West of Scotland are being built at 
Greenock, and the largest Doxford engines ever built are 
now being constructed by Messrs. John Brown and 
Company, Limited, at Clydebank. With the p t of 
more shipbuilding contracts in the near future, the out- 
look for marine engineering is decidedly good. 

Shipbuilding.—At a meeting of directors of the Cunard 
White Star, Limited, in Liverpool, this week, the com- 
pany’s signature was affixed to the formal contract with 
Messrs. John Brown and Company, Limited, Clydebank, 
for the construction of the new express steamer, known 
as No. 552. Preparations at Messrs. Brown’s yard are 
well advanced, and in anticipation a 300-ton crane was 
moved recently across the yard to a position nearer to 
the building berth of the 552. Several other important 
contracts are under consideration by the builders, 
while some have already been decided upon. The 
contract recently booked by Messrs. William Denny 
and Brothers, Limited, Dumbarton, for a nger 
vessel for the Thames and Continental service of the New 
Medway Steam Packet Company, Limited, of Rochester, 
stipulates that the vessel shall be ready for service next 
June. She will have a speed of 23 knots, and the pro- 
pelling machinery will consist of two sets of 12-cylinder 
Sulzer-Diesel engines of 4,500 h.p. She will be an 
'mproved Queen of the Channel, and will be the fastest 
and most up-to-date ship of her class. 








_ Am Service ry New ZEALAND.—The New Zealand 
Government is e ted to approve a project which 
has been brought forward for an air service between 
Auckland and Wellington, with intermediate stops at 
Palmerston North and New Plymouth. 





. Scheme to Dimrnish Heapitamp Dazzie.—The 
Minister of Transport has approved a proposal, made by 
the Leicestershire County Council, to plant a hedge down 
the centre of the London-Carlisle road, near Oadby, in 
order to reduce the glare of motor-car headlamps at 
night. Under this scheme the road over a distance of 
| mile 500 yards between Great Glen and Oadby, will be 
widened to a minimum of 100 ft. and dual carriageways, 
each 20 ft. wide, will be substituted for the existing single 
‘arriageway. Between the carriageways will be a 20-ft. 
central reservation and it is along this reservation that 
the hedge will be planted. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Scarcity of Cleveland pig- 
iron is becoming more and more acute. Stocks at the 
blast-furnaces and at consumers’ works are virtually 
non-existent and the limited output is promptly absorbed 
as it is distributed. Makers claim to be still providing 
home consumers with sufficient iron to keep works 
regularly employed, but have little or none to spare for 
other purposes. Merchants’ efforts to obtain possession 
of parcels meet with little success, and producers will 
not entertain applications for release of iron for ship- 
ment abroad. There seems little or no likelihood of 
early enlargement of supply and the situation is per- 
turbing, particularly as demand promises to increase. 
Buyers are as keen as ever to place orders for almost 
any delivery at near fixed minimum prices, which remain 
at the level of No. 3 quality at 75s. delivered to local 
buyers and to Falkirk; 77s. delivered to North-East 
coast districts ; and 78s. delivered to Glasgow. 


Hematite.—While conditions in the East coast hematite 
department are possibly somewhat less stringent than 
recently, producers are still rationing customers 
cautiously. They are transferring moderate parcels to 
second hands, who however complain that tonnage 
allocated to them does not enable material reduction of 
arrears of shipment to Continental customers. Purchasers 
are anxious to negotiate for extensive forward supplies, 
but makers are not disposed to sell for delivery over 
periods ahead. Much of their output is going into direct 
use at their own consuming works and they have contract 
obligations to supply buyers with considerable quantities 
wellinto next year. Quotations keep at the equivalent of 
No..] grade of iron at 85s. 6d. delivered to North-Eastern 
areas, with the proviso that hematite users who do not 
buy in other markets receive a 5s. rebate. 


Foreign Ore.—New business in foreign ore is at a stand- 
still, but imports in fulfilment of purchases made some 
time ago are coming to hand. The time is fast approach- 
ing for the renewal of several contracts, but negotiations 
cannot be looked for until conditions change. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
in steady demand. The heavy production is well taken 
up by needs of makers’ furnaces and by running contracts. 
Sellers are not particualrly seeking business. Good 
medium qualities realise 24s. 6d. delivered to Tees-side 
works. 


Manufactured Iron and Steel.—Manufacturers of semi- 
finished and finished iron and steel are busily employed 
and in some departments have more work on hand than 
they can cope with. Users of semi-finished steel com- 
plain of inadequate supplies and greatly welcome the 
promise of larger deliveries of Continental material. 
Overseas demand for finished steel is expanding, but as 
domestic needs continue to absorb a very large propor- 
tion of the record make, little tonnage is available for 
export trade. Constructional undertakings and ship- 
building requirements are making heavy delivery 
demands on the finished steel works. For home busi- 
ness, principal market quotations are: Common iron 
bars, 101. 10s. ; best bars, 111. ; double best bars, 111. 10s.; 
packing (parallel), 91. 7s.; packing (tapered), 101. 10s. ; 
steel billets (soft), 61. 2s. 6d.; steel billets (hard), 71. 7s. 6d.; 
steel bars, 91. 7s.; rivets, 121.; steel boiler plates, 
91. 17s. 6d.; steel strip plates, 91. 7s. 6d.; steel angles, 
91. ; steel joists, 91. 7s. 6d. ; heavy sections of steel rails, 
81. 10s. for parcels of 500 tons and over and 91. for smaller 
lots; and fish plates, 121. 10s. Black sheets (No. 24 

auge)are 121. for delivery to home customers and 101.10s. 
.0.b. for shipment abroad ; and galvanised co ated 
sheets (No. 24 gauge) are 14l. for delivery to home 
customers and 12/. 10s. f.o.b. for shipment overseas. 

Scrap.—Business in scrap is expanding. Buyers now 
offer 60s. for heavy steel and merchants are unwillin 
to make extensive sales at that figure. Machinery me 
is quoted 67s, 6d. and is in good demand. Heavy cast- 
iron commands 65s. and is in increasing request. 
Deliveries of light cast-iron are improving and the price 
is steady at 53s. 








INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 
—As announced in our columns on page 117 ante, 
the London Congress of the International Association 
for Testing Materials will be held from April 19 to 24, 
1937. The subjects to be discussed are divided into 
four groups, namely, A (Metals), B (Inorganic Materials), 
C (Organic Materials), and D (Subjects of General Import- 
ance), each of which is presided over by a distinguished 
worker from overseas. Some additional particulars are 
now available concerning Group B. This covers con- 
crete, natural stones, and ceramic materials and is to be 
presided over by Professor E. Suenson of Denmark. The 
treatment of the subject will be most comprehensive, 
as the papers originate in some eleven different countries. 
Among the subjects included under “ Concrete ” are 
the testing of aluminous cement and plastic mortars, the 
development of heat by cement, sea-water cements, 
water-proo! compounds, the creep of concrete under 
load, vibra concrete, cement pipes, and the —— 
of reinforced-concrete beams. atural stones are dis- 
cussed in Austrian, German and British contributions, 
while under ceramic materials, the strength and other 

roperties of bricks and tiles, refractories, electric porce- 
fain, and the classification of clays, are dealt with. Further 
details relating to the Congress will be published as they 
become available; meanwhile inquiries should be 
addressed to the honorary secretary of the Congress, 





Mr. K. Headlam-Morley, at the offices of the British 
| Committee of the Association, 28, Victoria-street, 8.W.1. 
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NOTICES OF MEETINGS. 





INSTITUTION OF ELECTRICAL ENGINEERS.—Mersey and 
North Wales (Liverpool) Centre: Monday, October 19, 
7 p.-m., The University, Liverpool. Chairman's Address, 
by Mr. F. E. Spencer. T'ees-Side Sub-Centre : Tuesday, 
October 20, 6.45 p.m., The Cleveland Technical Institute, 
Middlesbrough. Chairman’s Address, by Mr. W. 8. 
Ramsdale. North-Western Centre : Tuesday, October 20, 
7.15 p.m., The Engineers’ Club, Albert-square, Man- 
chester. Chairman’s Address, by Mr. G. L. Porter. 
Sheffield Sub-Centre : Wednesday, October 21, 7.30 p.m., 
The Royal Victoria Hotel, Sheffield. Chairman’s Ad- 
dress, by Mr. A. R. Chaytor. Institution: Thursday, 
October 22, 6 p.m., Savoy-place, Victoria-embankment, 


W.C.2. President’s Inaugural Address, by Mr. H. T. 
Young. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 


Centre: Tuesday, October 20, 7.30 p.m., The George 
Hotei, Luton. Presidential Address, by Captain J. 8. 
Irving. 

AND SHIPBUILDERS IN 
.m., 39, Elm- 
Vork for the 


INSTITUTION OF ENGINEERS 
ScoTLanD.—Tuesday, October 20, 7.30 
bank-crescent, Glasgow, C.2. ‘“ River 
Queen Mary,” by Mr. A. C. Gardner. 


INSTITUTION oF CrivIL ENGINEERS.—Manchester and 
District Association : Wednesday, October 21, 6.45 p.m., 
The Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. ‘“ Design and Erection of a 
Steel Arch Bridge Over the River Swale,” by Mr. G. R. 
Symmers. 


InstTITUTE OF MeEtats.—Birmingham Local Section : 
Thursday, October 22, 7 p.m., The James Watt Memorial 
Institute, Birmingham. ‘‘ Non-Ferrous Metal Tubes,” by 
Mr. W. L. Govier. 


INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
October 23, 6 p.m., Storey’s-gate, 8.W.1. General 
Meeting. Presidential Address, by Sir Nigel Gresley. 


Nortu-East Coast INsTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, October 23, 6 p.m., The Literary 
and Philosophical Society’s Hall, Newcastle-upon-Tyne. 
Annual General Meeting. (i) Presidential Address, by 
Professor C. J. Hawkes. (ii) Film of International 
Meeting of Naval Architects and Marine 
held in New York, September 14 to 19. 


Engineers, 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 
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NOTES FROM SOUTH YORKSHIRE. 


SuHerrietp, Wednesday. 


Iron and Steel.—The local steel and engineering trades 
report further improvement. Consumption on inland 
account has received a further impetus during the past 
few weeks, while the export trade gives every promise of 
becoming more active. The leading works report that they 
are handling a larger volume of overseas inquiries, and 
have prospects of booking some valuable orders. 
The demand for raw and semi-finished materials is con- 
siderably higher than a year ago, and at the majority of 
works plants are operating to capacity. Basic billets 
are in healthy request, while the call for acid steel steadily 
grows stronger. One of Sheffield’s biggest works is 
accounting for an annual output of 600,000 tons of billets, 
of which is being converted into bars and strip. 
Rolling mills, forges, press shops and foundries are all 
accounting for larger outputs. ~4 the heavy machinery 
and engineering branches a more satisfactory state of 
affairs exists. Business in railway rolling-stock is ex- 
panding. Departments specialising in the production 
of springs, tyres, wheels and axles are accounting for 
larger outputs. Shipbuilding requisites are in better 
demand. Makers of crushing and grinding machinery 
and related equipment continue to be busy. South Africa 
maintains its reputation as one of Sheffield’s best 
customers in that class of products. Boiler makers are 
doing a good trade, while the laying down of new plant 
in various parts of the country for the production of oil 
and petrol from coal is resulting in g orders for steel 
and equipment being placed in this area. Some of the 
contracts necessitate the production of forgings and 
castings of record weight andsize. Electrical equipment 
is @ pro ive line. Electric motors for tramway cars 
and trolley “buses are on order for corporations in this 
country and abroad. Business is ebbing in agricultural 
machinery and s. The inland market is suffering 
from seasonal influences. Sheffield’s production of auto- 
mobile steel and fittings is well ahead of that of last year. 
The Government's defence programme has also given a 
fillip to the output of aeronautical steel and engine parts. 
Several producing works have had to engage many addi- 
tional hands in an effort to kee © with requirements. 
Active conditions are features oft the tool trades. There isa 
strong demand for engineers’ small tools, machine 
knives, and fine-measuring implements. 


South Yorkshire Coal Trade.—On export account busi- 
ness is slow in developing. There is a good inland demand 
for most classes of coal. Iron and steel works are taking 
bigger tonnages, while fuel used by electricity generating 
works is an active market. Best hards are , while 
slacks are in ready request. Foundry and furnace coke 
are active media. Sales of coke for central heating pur- 
poses tends to reach seasonal dimensions. Quotations 
are: Best branch handpicked, 27s. 6d. to 29s. 6d. ; kitchen 
nuts, 20s. to 21s. ; housecoal, 23s. to 248. ; kitchen coal, 
18s. to 21s.; Derbyshire brights, 21s. to 22s. ; and best 
South Yorkshire, 24s. to 30s. 
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MONT FORCED CIRCULATION STEAM GENERATOR. 


(For Description, see Page 412.) 
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JOURNAL LUBRICATION. 

AurHovuaGH the principles of film lubrication have 
been successfully applied to the thrust bearing, 
their application to such an apparently simple 
mechanism as the ordinary journal bearing has 
proved to be a much more difficult matter. This is 
to some extent attributable to the fact that while 
the mathematical theory applicable to the film 
lubrication of plane surfaces has reached a stage 
which enables it to be directly applied to the design 
of the thrust bearing, the use of cylindrical surfaces 
introduces complications which are not readily 
amenable to mathematical treatment. It is neces- 
sary, for example, to assume that the bearing 
surface is infinitely long and that the viscosity 
of the lubricant is not affected by the temperature 
changes that occur throughout the film. The ques- 
tion of suitable clearance, i.e., difference of radius 
between journal and bearing surface, has also to 
be considered. 

Differences in the construction of thrust and 
journal bearings also cause difficulty. In the 
thrust bearing the use of pivoted pads definitely 
fixes the position of the line of action of the resultant 
film pressure and encourages the formation of the 
pressure film. The journal bearing, on the other 
hand, has a fixed bearing surface, and film forma- 
tion is entirely dependent upon the capability of 
the journal to take up such a position that the 
resultant pressure developed in the film is equal in 
magnitude to the journal load and also acts in a 
direction which coincides with the line of action of 
this load. A further point of considerable practical 
importance is that, while the clearance space 
between the plane surfaces of the thrust bearing is 
completely convergent, divergence may follow 
convergence in the case of the curved surfaces of 
the journal bearing. This may lead to the produc- 
tion of a region of negative pressure and prevent 
the film forming effectively over the whole of the 
bearing surface provided. 

Failure of the mathematical theory to provide a 
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has directed attention to the experimental side of 
the subject, and a considerable amount of experi- 
mental work has been done during the course of 
the last ten years. A large amount of this work 
has been restricted to the half-bearing. This is 
somewhat unfortunate since, owing to extensive 
fim divergence, it is only under exceptional circum- 
stances that a continuous-pressure film will be 
maintained over so large an angle as 180 deg. The 
chances are that, with the clearance usually allowed 
in ordinary practice and under normal conditions 
of operation, the actual angle over which the film 
effectively forms will not exceed 120 deg. It is 
also probable that the condition known as offset 
loading will occur, the effective film length being 
such that it is intersected by the load line at a 
point between its geometrical centre and termina- 
tion. Dr. H. W. Swift* has mathematically investi- 
gated the probable angular extent of the effective 
film for surfaces subtending various angles assuming 
infinite bearing length and constant film temperature, 
and has shown that even under these ideal conditions 
it is impossible to expect a 180-deg. film to form 
across a bearing surface subtending this angle. 
As a matter of fact, it is quite a usual practice 
to cut away the brass at the sides in order to reduce 
the actual surface over which the film is expected 
to form to about 100 deg. Mr. Francis Hodgkin- 
sont specifies an angle of from 90 deg. to 100 deg. 
with a brass having a clearance of 0-002 in. per 
inch diameter, and Mr. H. L. Guy, in the course 
of the discussion that followed the reading of Mr. 
Hodgkinson’s paper, gave 60 deg. as the limit for a 
bedded brass, the use of larger angles, he stated, 
being liable to produce serious vibration. 
Experimentst that have been carried out to 
determine the effect of varying the position of the 
bearing surface with reference to the position of the 
load line have definitely shown that where rotation 
of the journal is unidirectional a definite advantage 
with regard to both film thickness and friction is 
obtainable by so arranging the surface that the 
load line is offset. 
It is now generally recognised that the old pv 
rule has no application in the design of modern 
high-speed film-lubricated journal bearings, and 
that the correct design criteria are the values for 
the two products o (=) and p» (*) where Z 
denotes the viscosity of the lubricant, N the 
rotational speed of the journal, p the intensity 
of loading on the bearing surface, r the clearance, 
R the radius of the journa) and 4 the coefficient of 
friction. 
Further experimental work is very necessary, and 
the results of a recent research carried out by Dr. 
A. 8. T. Thomson at the Royal Technical College, 
Glasgow, and described in an Institution of Mecha- 
nical Engineers’ paper entitled “‘ Investigations in 
Film Lubrication,” throw some additional light on 
this difficult subject. This paper was recently 
published by the Institution and discussion invited 
on it in writing. The main object of Dr. Thomson’s 
work was to show how alterations of length and 
angle affected the operation characteristics of a 
film-lubricated bearing. The paper, however, is not 
entirely confined to an account of experimental 
work, but also gives a general outline of the method 
of utilising experimental data for design purposes. 
The tests were carried out with a specially designed 
machine having a 24-in. diameter shaft. The 
bearings had angles of 180 deg., 90 deg. and 60 deg., 
lengths of 4 in., 2 in., and 1 in. being used in each 
case. The clearance was 0-0032 in. per inch 
diameter. Journal positions for various loads and 
speeds were obtained, and pressure observations also 
taken for the purpose of determining the effective 
length of the film. The coefficient of friction was 
also determined. In experiments of this type it is 
difficult to obtain a direct measurement of coeffi- 
cient of friction for the shaft, and this was therefore 
calculated by measuring the torque on the bearing 
surface and making use of the fact that the torque 


“ “ The Stability of Lubricating Films in Journal 
Bearings.” Proc. Institution of Civil Engineers, Vol 233, 
1931-1932. Part I, page 267. 

+ “* Journal Bearing Practice.’’ Proc. 
Mechanical Engineers, November, 1929. Vol. II, 
+ “The Film Lubrication of the Journal 
Proc. Institution of Mechanical Engineers, April, 
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satisfactory solution for the journal-bearing problem 
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on the shaft exceeds the torque on the bearing | 


surface by an amount Wesind where W is the 
total load on the bearing, e is the eccentricity or 
distance between the centres of bearing surface and 
journal, and ¢ is the angle between the line joining 
these centres and the line of action of the load. It 
would possibly have been more in accordance 
with general practice if the experimental data for 
journal position and coefficient of friction had been 


| oo . 
plotted to a base representing as defined above, 
instead of to a base giving values for the product 


ZU 


, where U is the surface speed of the journal 


and p is now the load per unit length of bearing. 
The base scales can, however, be easily altered by 
applying a simple conversion factor, and the really 
important point is that, apart from certain dis- 
crepancies that are probably due to experimental 
difficulties involved in the measurement of small 
quantities, the general shape of the curves gives 
a definite indication that the bearings are being 
film-lubricated. The results for friction are, on 
the whole, better and more consistent than those 
for journal position. The former show very clearly 
that decrease in length of bearing leads to a marked 
increase, and decrease of angle to a slight decrease, 
in the value for the coefficient of friction. Film 
lubrication conditions, however, are not fortuitous, 
and it is rather unfortunate that the anomalies 
which occur in connection with the angular position 
and eccentricity of the bearings having a length of 
1 in. and angles of 90 deg. and 60 deg. were not 
subjected to a more critical examination, the mere 
explanation that experimental difficulties were the 
cause being rather unsatisfactory. The pressure- 
distribution curves are instructive and serve to 
emphasise the point previously stressed that the 
angle subtended by the bearing surface need not, 
as a general rule, exceed about 120 deg. No 
attempt seems to have been made to ascertain 
whether there was any region of negative pressure. 

The final part of the paper deals with the practical 
application of the experimental data and is of 
particular interest to those concerned with design 
problems. The method, which is an extension of 
the one originally described by Dr. Swift,* consists 
essentially in the determination of suitable dimen- 
sions for a bearing operating with a load W at 
a speed of rotation N and using lubricant having 
viscosity Z that will satisfy the two following 
conditions, namely, first, the minimum film thickness 
must be sufficient to provide adequate safety and 
prevent any possibility of surface contact, and 
second, the power loss must be as small as possible. 
The process of design, although facilitated by the 
use of specially-drawn curves, is somewhat com- 
plicated and those who have any difficulty in un 
derstanding the principles on which it is based are 
recommended also to read Dr. Swift’s work on this 
branch of the subject. 

Film lubrication provides an interesting and 
profitable subject for research. Experiments similar 
to those carried out by Dr. Thomson might well be 
continued in order to establish more definitely 
the effect of alterations in the length of the bearing 
surface and the investigation might, with advantage, 
also be extended to determine the effect of altering 
the clearance. Bedded brasses do not seem to work 


satisfactorily unless the angle is small and further | 
information regarding the operation of this type | 


of brass is desirable. The effect of both central 
and offset loading should also be determined. 


done in connection with the actual measurement 
of negative pressures. There is evidence that 
negative pressures Go occur and it would be useful 
to have more definite information regarding the 
effect of such pressure upon the extent and 
stability of the film. Mr. Hodgkinson stated in the 
paper referred to previously that a sub-atmospheric 
pressure will invariably be found at the trailing 
edge of a bearing surface where the clearance 
increases after the lubricant has passed the point 
of minimum film thickness. He also mentions 
that this has been taken advantage of in providing 


* “Hydrodynamic Principles of Journal Bearing 
Design,’’ Proc. Institution of Mechanical Engineers. Vol. 
129, page 399, 1935. 
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a lubricating system as a substitute for oil-ring 
bearings, a tube from the region of negative pressure 
reaching down into a reservoir below the bearing 
and drawing up a fresh supply of lubricant. 

Research work in connection with film lubrication 
is laborious and discrepancies due to experimental 
difficulties are inevitable. The time expended, 
however, in obtaining data that may be used to 
facilitate the design of the high speed journal 
bearing will be well spent. 








FUTURE SHIPBUILDERS. 

Ir is not altogether surprising, in view of indus- 
trial conditions, that some of the speeches at 
recent James Watt dinners have been of a rather 
sombre character, and a very welcome change was 
noticeable on Friday last, when this commemora- 
tive function was once again held. Not only were 
the speeches much more cheerful, but the improved 
conditions were obviously reflected in the company 
present. 

It is natural that such an event as the completion 
of the Queen Mary should have been referred to, 
but Mr. S. V. Goodall, Director of Naval Construc- 
tion, who was in charge of the principal toast of the 
evening—Engineering and Shipbuilding—paid most 
of his attention to the revival of activity which 
has so patiently been awaited. Everywhere, now, 
Mr. Goodall said, there were cheering signs of 
activity, and with a spirit of satisfaction and 
quiet confidence, the engineers and shipbuilders of 
the Clyde district were facing their part in the task 
of rebuilding the British Fleet. The value of this 
work is, of course, more than merely a matter of 
National Defence. The activity induced in the 
yards by the Admiralty orders is of direct assistance 
to shipbuilding, providing as these do a kind of 
base load upon which the industry can build up a 
satisfactory mercantile output, with the prospect 
of decreased costs and greater competitive power. 
Mr. A. L. Ayre, O.B.E., who responded, touched 
also on the value in this way of the Naval work, 
but the more interesting point at the moment, 
which both these speakers made, was in reference 
to recruiting for the official ranks in the industry. 

For many years, during the depression, warnings 
were given that if prosperity should return it 
would find us without a sufficient supply of skilled 
workers. While the men were getting on in years, 
or were drifting into other work, or worst of all, 
being forced on to the dole and losing their dexterity 
through enforced idleness, the class of youth from 
which the official ranks are generally filled, not 
unnaturally shunned a branch of the profession 
which seemed to offer only poor prospects. In fact, 
Professor Hillhouse, who presided at the James 
Watt dinner, remarked that his classes on naval 
architecture had dwindled to one-tenth and less of 
their earlier size. Clearly, any such conditions 
suggest a serious shortage in the future, and Mr. 
Goodall made a strong appeal that the best talent 
should be attracted to the industry with a view to 
ensuring the requisite supply for the officer ranks. 
He urged the leaders of to-day to make sure 
that the Watts and Boultons of the shipbuilding 





industry of the future should not only be equal to, 


| but should surpass the leaders of the past. 


Mr. Ayre was equally emphatic in the cause of 
recruiting. With an assured future for many years 
before the industry, due not only to the Naval 


| programme but to the certain requirements of the 


2 | mercantile services, there was, he felt, an excellent 
Very little experimental work seems to have been | 


opening for new entrants, such as there had not 
been for many years, while the democratic character 
of the industry made it attractive on account of the 
possibility it offered for any boy with ability to 
work his way ultimately to the top. In his reply 
to the last toast of the evening—that of the Chair- 
man—Professor Hillhouse also laid stress upon the 
great opportunities the profession offered. 

It goes without saying that if our shipbuilding 
industry is to survive, it must be manned by the 
very best of talent 





hope to maintain our own shipping at the necessary 
high level, and secure the share our yards require 
of the world’s tonnage. On the other hand, it is 
not surprising that after the lesson of recent years 


Only with the help of this can we | 
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(and possibly better pay) offer elsewhere, and it 
behoves the industry, therefore, to do all in its 
power to organise itself so that ‘new entrants, when 
attracted and educated, shall find steady employ- 
ment, rather than just bursts of work at longish 
intervals. It will be argued that this is being 
brought about by the policy of the National Ship- 
builders’ Security, and of course steady work is 
one end this has in view. At the same time, a 
reduction of yards must mean a smaller number 
of jobs, so that with some increase in students and 
some decrease in jobs, equilibrium will, perhaps, 
be reached before it is expected. When that state 
arrives we must, of course, hope that the recruits 
will fit as snugly into their jobs as rivets do 
into a ship’s hull—and do their work as well. 





— 





NOTES. 
RESEARCH IN REFRIGERATION. 


In the course of his presidential address to the 
British Association of Refrigeration, delivered in 
the Royal Society’s lecture hall on Tuesday, 
October 6, Dr. Ezer Griffiths, F.R.S., referred to 
the need for co-operation between practical engineers 
and scientific workers in dealing with the problems 
in refrigeration still awaiting solution. He suggested 
that these problems should be brought to the 
notice of engineering schools and universities by 
a committee for education and research, and 
recalled the fact that it was due to the representa- 
tions of the Association, then known as the British 
Cold Storage and Ice Association, that the Cold 
Storage Research Board was set up in 1917, and 
afterwards transformed into the Food Investigation 
Board. The Engineering Committee of the Food 
Investigation Board, formed in 1918, Dr. Griffiths 
said, had given the physicist an opportunity of 
participating in the solution of refrigeration prob- 
lems, and the greater part of his address took the 
form of a résumé of some of the work carried out 
under its auspices, with numerous useful sugges- 
tions regarding investigations still required. In 
connection with insulation of the light-weight 
concrete type, he pointed out that information was 
needed in connection with the relation between 
conductivity and density, the influence of pore size 
on thermal conductivity, and the dimensional 
changes with the water content. With regard to 
instrumental equipment, the gap between labora- 
tory practice and the requirements of industry still 
required to be bridged, and the control of the 
composition of the atmosphere in chambers carrying 
perishable products was now assuming importance. 
In dealing briefly with some of the investigations 
carried out by the National Physical Laboratory 
for the Food Investigation Board, Dr. Griffiths 
referred to the work on temperature measurement, 
the determination of CO,., oxygen-analysis appara- 
tus, humidity measurements, apparatus for main- 
taining constant humidity, &c., and he concluded 
with a brief reference to future developments. 
There was, he said, a pressing need for the intensive 
study of biological problems, and he pointed out 
that the field of refrigeration would be greatly 
enlarged if more tropical fruits could be transported. 
The cost to the community of defective knowledge 
on the physiological changes taking place in fruit 
he instanced by mentioning that, in 1922, the loss 
to the Australian apple-export industry due to 
“ brown heart ” amounted to about 250,000/. 


THe DervELopMENT or Hutt Form. 

In its early days there was something of the air 
of a secret society about the Staff Association of 
Lloyd’s Register of Shipping. Its printed papers 
were endorsed “ Private and Confidential—for the 
Information of Members Only,” its deliberations 
were conducted in the strictest privacy, and few 
outside of the Society's technical staff were ever 
privileged to attend thereat. Latterly, however, 
the rigid letter of the rule has been relaxed in 
certain cases, when visiting lecturers address the 
Association. The first such occasion of the 1936- 
1937 session took place on October 8, when Mr. 
J. F. C. Conn, B.Sc., of the National Physical 
Laboratory, spoke on “The Development of Hull 
Form,” from the time of Newton and Euler to the 


| modern youth should think more certain prospects | introduction of tank experiments by William 
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Froude, and so to the detailed investigations and 
carefully classified research data of the present 
day. The components of ship resistance, he 
observed, were generally considered under four 
heads: frictional resistance represented about 80 
per cent. of the total for a slow-speed merchant 
ship, and about 50 per cent. for a destroyer ; eddy 
resistance was relatively small, except with very 
full forms causing large unstable eddies under the 
quarters, resulting in poor propulsive efficiency and 
erratic steering ; wave-making resistance originated 
in the pressure systems existing at different points 
around a moving hull, and fluctuated in magnitude 
according to the phase relation between them ; wind 
resistance on the above-water portion of the hull 
was, comparatively, negligible in amount. The 
efficient hull form required the qualities of low 
resistance, coupled with high propulsive efficiency ; 
the ability to maintain speed at sea with the mini- 
mum increase in shaft horse-power over that 
required for the same speed in calm water; and 
good steering and manceuvring properties, in which 
the form of hull had considerable effect. It was 
impossible to calculate, ab initio, a vessel’s resist- 
ance to motion ; estimates of power must be based 
on the results from actual ships, or on tank experi- 
ments. Excessive wave-making resistance could, 
however, be guarded against by suitable adjust- 
ment of the dimensions in the early stages of 
design. Assuming a fair shape and no serious eddy- 
making, the resistance at any speed was largely 
determined by (a) the shape of the curve of cross- 
sectional areas ; (b) the extreme beam ; and (c) the 
form of the load waterline, particularly in the 
forebody. The forebody had a much greater 
influence on resistance than the afterbody, but the 
afterbody had a vital effect on propulsive efficiency, 
and should be designed to give good propulsive 
properties rather than low resistance, since these 
desiderata might be conflicting. Skin friction 
could be reduced by reducing the wetted area to a 
minimum, and, within a close degree of approxima- 
tion, this condition obtained when the ratio breadth/ 
draught equalled the constant 1-7 divided by the 
block coefficient. The surface should be as smooth 
and clean as possible, and it was reasonable to hope 
that the use of welding would appreciably reduce 
resistance. Tests in Germany and in the United 
States had showed that the colour of paint affected 
the fouling properties. On a green paint, in which 
the colour corresponded to a certain wave-length, 
the fouling was only one-sixth of that on the usual 
red paint. 
TENDERS AND ORDERS. 

The lot of a purely manufacturing engineering 
firm, that is, one which produces machines of 
more or less standard patterns, is easy when it 
comes to submitting a tender compared with that 
of the contracting engineering firm, which has to 
prepare a scheme for a complete plant of individual 
design involving, perhaps, sub-contracts. Mr. Cecil 
Bentham, M.Inst.C.E., in his presidential address 
to the Manchester and District Association of the 
Institution of Civil Engineers, dealt with this hard- 
ship. The firm with which he is connected has, as 
is well known, acquired a well-deserved reputation 
in certain special branches, and in some sections, 
he stated, it was found that more than half its 
designing and tendering work produced no business. 
Not only did the cost of such work have to be borne 
by tenders maturing into orders, but there was the 
risk of providing competitors with the results of 
costly and lengthy investigations by a highly- 
trained staff if the tender were improperly used. 
Contracting engineers had probably only themselves 
to blame for preparing schemes without payment, 
this being virtually consulting engineering, but as 
in some directions they had the soundest specialised 
experience, it appeared to be the only course that 
could be taken. Some sort of co-operation between 
the contracting and the consulting engineer seemed 
to be desirable. Mr. Bentham’s comment to the 
effect that one advantage of a dictatorial government 
would be to prevent waste of ability in preparing 
tenders on the part of competing firms is distinctly 
arguable, but he was on surer ground when he 
pointed out that working to a scheme prepared by 
& consulting engineer relieved the contracting 





very frankly with the costing, charges, &c., adopted 
by his firm in various forms of contract and described 
the organisation of the works and the types of 
contracts undertaken in some detail. His advice to 
the younger members of the Institution as to the 
manner in which it could best be of use to them 
was sound, though with regard to prospects of 
employment in contracting firms he seemed to feel 
that full scope was not taken of the advantages it 
offered. Rather, he deplored the “ safety first ” 
spirit which seemed to be affecting modern youth, 
many of whom sought safe consistent positions as 
part of a national machine and were unwilling to 
undertake jobs on which precedent gave very little 
assistance. 


THE WoRLD’s SHIPBUILDING AND MARINE 
ENGINEERING. 


The shipbuilding returns of Lloyd’s Register of 
Shipping for the third quarter of the present year 
show that the total gross tonnage of merchant 
ships, of 100 tons gross and upwards, under con- 
struction in the shipyards of Great Britain and 
Ireland on September 30, 1936, was 928,571 tons. 
As compared with the figure for June 30, 1936, the 
September total represents an increase of 79,839 
tons, while it exceeds the figure for September 30, 
1935, by as much as 398,017 tons, or upwards of 
75 per cent. The present total, moreover, is con- 
siderably in excess of the aggregate tonnage build- 
ing in the four leading shipbuilding countries 
abroad. A further encouraging feature is that 
293,176 tons of shipping were commenced, in this 
country, and 212,087 tons were launched during 
the quarter under review, an increase of 10,854 tons 
in the shipping commenced, and of 44,129 tons 
in that launched, as compared with the three 
months ending June 30, 1936. The total of 928,571 
tons is made up of 111 steamers, aggregating 
459,498 tons; 98 motorships making together 
466,663 tons ; and 10 steel sailing ships and barges, 
totalling 2,410 tons. The total tonnage of the 
merchant vessels under construction abroad on 
September 30, 1936, namely, 1,182,866, was 
about 80,600 tons larger than the figure for the 
previous June. During the quarter which has just 
ended, 393,876 tons of shipping were commenced 
abroad, and 303,846 tons were launched, showing, 
as compared with the previous quarter, an increase 
of 3,424 tons in the shipping commenced, and of 
4,992 tons in that launched. Of the four leading 
shipbuilding countries overseas, Germany and 
Japan retained first and second places, respectively, 
with increased totals, as compared with June 30 
last, of 424,264 tons and 175,801 tons of shipping 
under construction on September 30. The Nether- 
lands and Sweden retained third and fourth places, 
respectively, but with decreased totals of 140,475 
tons and 111,860 tons. The vessels under con- 
struction in the world’s shipyards at the end of 
September included 5 steamers and 40 motorships 
of between 8,000 tons and 10,000 tons each; 
5 steamers and 25 motorships of between 10,000 
tons and 20,000 tons each ; 5 steamers and 3 motor- 
ships of between 20,000 tons and 30,000 tons each ; 
and 2 steamers, both of which exceeded 30,000 tons. 
The total horse-power of the marine engines, either 
under construction or being installed on board 
vessels on September 30, 1936, was 2,156,400. This 
was made up of 332,171 i.h.p., the total for recipro- 
cating steam engines ; 530,248 s.h.p., representing 
steam turbines ; and 1,293,981 i.h.p., being the aggre- 
gate for oil engines. The United Kingdom occupied 
first place with 885,675 h.p., Germany was second, 
with 407,498 h.p. ; Japan third, with 230,155 h.p. ; 
Sweden fourth, with 157,020 h.p.; and Holland 
fifth, with 108,620 h.p. All other countries were 
responsible for totals of less than 100,000 h.p. 








Cycige Tracks on THE Great West Roap.—One of 
the measures proposed by the Middlesex County Council 
with a view to reducing the number of accidents on the 
Great West-road is the provision of cycle tracks between 
Chiswick High-road ab Bath-road, a distance of about 
five miles. The Minister of Transport has now made 
a grant from the Road Fund towards the cost of these 
tracks, and tenders for their construction have been 
invited. The tracks will be 6 ft. wide, and they will 
be laid out on both sides of the road and separated from 
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CLAIMS FOR DAMAGES IN CON- 
NECTION WITH FAILURE TO 
COMPLETE WORKS. 


By W. Summerriecp, Barrister-at-Law. 


WHERE a contract is made for the construction 
of works, the erection and installation of plant or 
machinery, or the building of premises time is nearly 
always “the essence of the contract.” Hence, 
such a contract will be found almost invariably to 
include a penalty clause, designed to secure for the 
employer compensation to cover loss which he 
may sustain by reason of the failure of the contractor 
to complete his work within the period allowed. 
The failure to complete may, indeed, be due to 
either the contractor himself or to one or more 
of his sub-contractors ; but the legal construction 
to be placed upon a penalty clause is determined 
according to similar principles no matter who may 
be most directly responsible for the failure or 
delay. It is the protection of the employer which 
must primarily be considered; but the mode in 
which, and the extent to which (in terms of cash) 
the law will afford such protection varies according 
to the circumstances of each particular case. 

The first legal rule which must be noted in this 
connection is that although the parties to the 
contract may have agreed to the imposition of a 
penalty it by no means follows that the law will 
enforce it. What the law will enforce, in appropriate 
circumstances, is the payment of damages. 

A common form of “ penalty” clause runs on 
the following lines :—‘‘If the contractor fails to 
complete the works by the date stated herein or 
within any extended time under Clause ... hereof 
the contractor will pay to the employer the sum 
named and at the rate stated in the Appendix 
hereto as liquidated and ascertained damages for 
the period during which the said works shall so 
remain or have remained incomplete and the 
employer may deduct such damages from any 
monies due to the contractor.” The Appendix 
will then contain a formula for calculating the sum 
due, as :—‘‘ Clause .... Liquidated and ascertained 
damages at the rate of £...... per day.” 

The law looks to the reality of the intention of the 
parties. The employer actually desires to have 
his building completed, or his machinery ready for 
use, by a named date; it is not his purpose to 
punish (by way of the imposition of a penalty) 
a defaulting contractor; if the employer does 
not receive that for which he contracted, viz., 
a completed building or works, the law is willing 
to allow him to receive from the contractor such a 
sum as will compensate him for the delay; in so 
far, accordingly, as the loss accruing to the employer 
may be equal to the stipulated penalty he may be 
awarded damages in that sum to cover his loss. 
But if the actual loss sustained proves to be less 
than the stated penalty he will be awarded only 
the amount of his actual and proved loss. 

To illustrate :—In Clydebank Engineering and 
Shipbuilding Company v. Don José Ramos Yzquierdo 
y Castaneda (1905), the House of Lords declared 
the general rule to be :—‘‘ The criterion of whether 
a sum—be it called penalty or damages—is truly 
liquidated [definitely fixed] damages, and as such 
not to be interfered with by the Court, or is truly 
a penalty which covers the damage if proved, but 
does not assess it, is to be found in whether the 
sum stipulated for can or cannot be regarded as a 
genuine pre-estimate of the creditors’ probable 
or possible interest in the due performance of the 
principal obligation.” Further, “the indicia of 
this question will vary according to circumstances. 
Enormous disparity of the sum to any conceivable 
loss will point one way, while the fact of the payment 
being in terms proportionate to the loss will point 
the other.” But “the circumstances must be 
taken as a whole, and must be viewed as at the 
time the bargain was made.” The contract in 
that case had provided for payment of the sum of 
10,0001., and it was held that there was “ no ground 
for argument that that sum is liquidated damages, 
as the expression used points to forfeiture pure and 
simple.” Thus, we see that the courts will enforce 
a “genuine pre-estimate of loss,” whilst declining 
to enforce a penalty which is none other than a 





forfeit thinly disguised as damages or loss suffered. 
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In a contract made with the Commissioner of 
Public Works on behalf of the Government of the 
Cape of Good Hope, which was scrutinised by the 
Privy Council (on final appeal) in Commissioner of 
Public Works v. Hills (1906) there occurred the 
following terms, Hills having contracted to construct 
three railways : 

(a) “If the concessionary shall not complete 
the sections of the line and works described within 
the periods aforesaid the concessionary shall forfeit 
to the Government the sum of 10,000/., unless the 
delay is proved to the satisfaction of the Commis- 
sioner to have been caused by the Act of God, war, 
insurrection or other extraordinary or unforeseen 
circumstances beyond the control of the conces- 
sionary ... 

(6) “ In the event of the non-completion of the 
line within the time hereinbefore mentioned, unless 
the delay is proved to have been caused by the 
Act of God . . . the security referred to in this 
agreement to wit the 10 per cent. retention money 
under this agreement and the security lodged with 
the Cape Agent-General shall be forfeited to the 
Colonial Government as and for liquidated damages 
sustained by the said Government for the non- 
completion of the said line and it shall be lawful 
for the said Government to enter upon and take 
possession of such incomplete line of railway as 
has been constructed by the said concessionary, 
and the Government shall thereafter as soon as 
the amount of the actual cost of such incomplete 
line shall have been ascertained, pay to the said con- 
cessionary the amount so ascertained less the amount 
of retention money and security hereinbefore re- 
ferred to.” 

Other clauses in the contracts provided for the 
retention by the Government of 10 per cent. of the 
sums which should become due to the contractor 
during the progress of the works so that they should 
have in hand a “guarantee fund” wherewith 
defects might be made good. The balance, if any, 
remaining in the “‘ guarantee fund "’ was ultimately 
to be handed over to the contractor, together with 
the security lodged (50,0001.), which was returnable 
on final completion. 

Was the Government entitled to recover the 
named sums? The Privy Council held that they 
were penalties, and not recoverable as such. “ It 
is well settled law,” ran the judgment, “ that the 
mere form of expression * penalty’ or *‘ liquidated 
damages ’ does not conclude the matter. Indeed, 
the form of expression here * forfeited as and for 
liquidated damages’ if literally taken, may be 
said to be self-contradictory, the word * forfeited ’ 
being peculiarly appropriate to penalty and not to 
liquidated damages.” 

Constructional contracts, nevertheless, with pecu- 
liar conservatism, tend to repeat the use of expres- 
sions which, when it is sought to enforce them, are 
found to be unenforceable in law. There is no 
magic in terms hallowed by such inveterate usage ; 
it is far better for the parties to a contract to express 
their real intentions in their “ own words.” For the 
courts will enforce the real intentions of the parties, 
so far as they can be gathered with reasonable 
certainty, from whatever phraseology they may 
have chosen to use—provided that they have not 
agreed upon terms and conditions which conflict 
with the general principles of contract law as laid 
down by statute (for example, the Sale of Goods 
Act, 1893) or as interpreted by the courts in leading 
cases such as those instanced above. 

Construction of sewerage works was the subject- 
matter of the contract under consideration in Law v. 
Local Board of Redditch (1892). A date was specified 
for completion ; and it went on to provide that 
“in default of such completion the contractor shall 
forfeit and pay to the urban authority the sum of 
1001. and 5l. for every seven days during which the 
works shall be incomplete after the said time, and 
the sums so forfeited may be recovered from the 
contractor as and for liquidated damages.” In 
that case, looking to the whole of the surrounding 
circumstances in evidence, the Court concluded that 
the parties had really intended the sums named to 
be liquidated damages and not a mere penalty. A 
penalty may be a very effective way of impelling 
the contractor to adhere to the time schedule, and 
if he likes to pay it when he is in default that is his 
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affair; but he should know that he may well be in 
a position to resist its imposition. Of course, a 
penalty may have been fixed in such a sum that it 
will pay the contractor to submit to it rather than 
have an assessment made of the employer's actual 
loss. There is nothing illegal in the introduction 
of a pure penalty clause into a contract. Its only 
weakness is that if the contractor resists it he may 
be successful. ‘‘ Illegal” and “ unenforceable ”’ are 
quite distinct notions in law, but they are frequently 
confused. 

Sometimes, a contract seeks to secure to the 
employer the best of both worlds—both a penalty 
and damages. An illustration of this—unsuccessful 

ingenuity is afforded by Re Newman, Ex parte 
Capper (1876). Messrs. Newman and Sons con- 
tracted to erect school buildings according to the 
specifications and plans and drawings referred to 
in their agreement with the governors of the school, 
which comprised the following provisions :— 

“The said works to be finished, completed, and 
delivered up, cleared of all scaffolding, rubbish and 
other impediments, on or before 25 December, 
1875, and, in default thereof, the said contractors 
shall forfeit and pay to the said Governors the sum 
of 101. per week, for every week after that date 
during which the said works shall remain unfinished 
and not delivered up.” 

The contract ended up with a clause declaring :-— 

“In case this contract be not in all things duly 
performed by the said contractors they shall pay 
to the said Governors the sum of 1,000/. as and for 
liquidated damages.” 

The Court held that the sum of 1,000/. described 
as liquidated damages was merely a penalty ; and 
in the course of the judgment it was said that, 
generally speaking, if you find at the end of a contract 
that a sum is specified as damages for failure to 
perform any of a number of specified matters you are 
very safe in assuming that that sum is a penalty. 
There are two very good reasons why this con- 
clusion is to be regarded as sound ; first, if the sum 
so named at the end were to be treated as liquidated 
damages the contractor would be mulcted twice 
over—for he is already liable to the specific penalty 
or damages named earlier on in the contract—in 
this instance 101. per week for delayed completion. 
Secondly, the contractor might be in default in 
respect of a minor matter in the contract and yet, if 
the final sum named were to be enforceable, he 
would be paying a penalty out of all proportion to 
any conceivable loss which the employer might 
sustain—in this case he might have to forfeit 
1,0001. for omission, say, to clear the scaffolding. 
For such an omission it is right he should pay ; but 
not 1,000/.; for it would be open to the Governors 
to employ another firm to clear the scaffolding, 
and then they might legitimately claim to be 
reimbursed the (comparatively small) cost so occa- 
sioned. 

It is not to be supposed, however, that in no case 
may a named sum be recovered by way of liquidated 
damages, as opposed to a penalty. Thus, in 
Wallis v. Smith (1882) Smith was a builder, and 
Wallis contracted to sell to him an estate for the 
sum of 70,0001.; Smith undertook to spend upon 
the development of the estate a sum not exceeding 
70,0001., including road-making; he was also to 
manufacture bricks from the clay to be found on 
the estate, which bricks were to be sold to outside 
parties in so far as they were not required for 
building the houses to be erected on the estate itself. 
Wallis and Smith were to share equally the profits of 
the enterprise. It was agreed, also, that Smith 
should pay a deposit on the purchase-price of 70,0001. 

in the sum of 5,0001.—payable as to 5001. on the 
execution of the contract, and as to the balance 
of 4,500/. within seven months of its execution. 
Wallis, on the other hand, was to pay Smith £5,000 
as liquidated damages and also to repay to him the 
5001. deposited on the execution of the contract if 
Wallis should be unable to give a good title to Smith 
as purchaser. A further provision in the agreement 
was that if Smith should be in default in respect 
of any of the major portions of the enterprise he 
was to forefeit his deposit of 5,000/.; for example, 
if he did not proceed to carry out the works con- 
templated with reasonable expedition. If Smith 
incurred expenditure but failed to pay the balance 
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of his deposit he was to pay as forfeit such unpaid 
balance less any sums so expended by him in and 
about the venture ; and in such circumstances the 
whole arrangement was to be treated as being at 
an end and the agreement null and void. Smith, 
in fact, did not pay the sum of 500/. nor did he pay 
the balance of 4,500/.; moreover, he did not even 
begin to carry out the works arranged. Wallis 
claimed 5,000/. as liquidated damages, and he 
succeeded in his claim. He would not have succeeded 
if the Court had formed the view that the stipulation 
for the payment of 5,000/. was designed as a penalty 
to be imposed upon Smith for failure to pay 500/. 
as part of the deposit-money upon the signing of 
the contract ; the Court in fact considered that it 
was designed as an assessment of the real loss which 
Wallis would—and did—suffer through Smith’s 
failure to develop the estate and to manufacture 
bricks for sale. 








THE BUILDING TRADES EXHIBI- 
TION AT OLYMPIA. 
(Concluded from page 361.) 

In spite of the examples of fine building work 
extending over many centuries, with which this 
country abounds, it cannot be denied that in the 
past tradition and rule-of-thumb methods have 
played a very large part in the industry. 
That the place of this empiricism is now being 
taken by the more economic method of analytical 
investigation was demonstrated by the excellent 
building research exhibit shown by the Depart- 
ment of Scientific and Industrial Research. The 
range covered by the display was so wide that it is 
impracticable to deal fully with it, but one or two of 
the exhibits may be briefly referred to by way of 
illustration. The average woodworker has been for 
long accustomed to think in terms of beech, oak, 
walnut, pine and a few other well-known timbers, 
and the pace at which these were worked has been 
more or less constant. Now, however, while some 
woods are becoming scarce a very great variety of 
foreign timber hitherto only known locally is becom- 
ing available, and increasing production demands a 
speeding-up in the handling of both the old and 
new woods. Part of the exhibit of the Forest Pro- 
ducts Research Laboratory, Princes Risborough, 
illustrates investigations now being carried on in 
determining the relation of such things as cutting 
speed, feed speed, tool shape and so forth, to the 
physical properties of different woods in order to 
improve the efficiency of wood-working operations 
in general. The programme of research in these 
directions is by no means complete, but the exhibit 
was very suggestive and may possibly stimulate 
woodworking-machine manufacturers to collaborate, 
for instance, by exchanging information with the 
Laboratory. 

Another informative display, this time of some 
of the work of the Building Research Station, 
Garston, near Watford, was one illustrating research 
on concrete aggregates, mix ratios, water content, 
&c. A section dealing with the weathering and 
decay of building stones demonstrated, among 
other things, a method of estimating the degree of 
attack of sulphurous impurities in the atmosphere. 
Investigations on the stresses set up in concrete piles 
during driving and the measurement of small 
movements in buildings were also demonstrated. 
The National Physical Laboratory exhibited methods 
of reducing noise reaching a room from outside or 
arising within it, by a number of working models 
which, in spite of their scale, were very effective. 
and also had displays on the sound insulation of 
partitions of various kinds. Continuous cinemato- 
graph films on appropriate subjects were also 
shown on this stand, a very interesting one being 
that illustrating a method of ascertaining the safe 
load of the stone bridges over canals, &c., selected 
examples of which are now being tested to destruc- 
tion. Another Government stand at the Exhibition 
which merits attention is that of the Army Voca- 
tional Training Centre, Thornhill, Aldershot. This 
exhibit, while showing some really admirable work 
in the various branches of the building industry, 
perhaps hardly fully illustrated the scope of the 
Training Centre, as this also provides courses 
in electric and oxy-acetylene welders, fitting, 
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Fie. 28. Srraicut-Linge Crosscut Saw; 


Wuitse AnD Sons, LIMITED. 


machining, motor repairing, sheet-metal working, 
&e. The courses are full-time and occupy the last 
six months of the service of soldiers qualifying by 
good conduct and efficiency. It is not claimed that 
the training given produces a fully skilled trades- 
man, but, judging from the work on the stand, it 
would seem that a considerable degree of pro- 
ficiency is obtained, and a man so trained should 
be very much more useful to the community and 
have better prospects on discharge from the Army 
than the pre-war soldier. We understand that the 
trades unions now view the movement more sym- 
pathetically than they did when it was first inaugu- 
rated. It may be said, also, that the displays of a 
number of technical schools, particularly that of 
the Trades Training School of the Worshipful 
Company of Carpenters, show a high standard of 
performance on the part of the students. 

The exhibit of Messrs. Thomas White and Sons, 
Limited, Paisley, includes two new machines em- 
bodying distinct departures in design from hitherto 
accepted practice. In the straight-line cross-cut saw 
illustrated in Fig. 28 above, a major characteristic 
of the design is that in whatever position the 
cut is being made, whether vertical, at an angle to 
the vertical or both slewed and canted, that is, for 
making a “compound angle”’ cut, the saw passes 
through the fence always at the same place, viz., 
the centre of the table. This feature has several 
advantages, as it minimises the amount of setting 
up required and the full stroke is available even at 
the extreme swivelled position, thus avoiding having 
to turn the wood to complete the cut. With a 
right-angle cross cut, 20-in. by 5-in. timber can be 
dealt with, and with a cross cut at an angle of 
45 deg. to the edge of the timber either way, 14-in. 
by 5-in. can be cut. If the saw is canted to 45 deg. 
from the vertical the maximum cutting depth is 
3} in. The principle of the design will be readily 
understood from the illustration. The table is not 
shown, but it will be clear that the column round 
which the saw is swivelled is situated underneath 
the table and is virtually in line with the point of 
contact of the work and the saw. Swivelling of 
the saw thus takes place round the vertical axis of 
the saw at the start of the cut. 

_ The frame on which the saw head is traversed 
18 attached to the swivelling arm by two brackets, 
each of which carries a pin engaging with a slot in 
4 guide quadrant. The frame is canted by a worm 
and toothed quadrant near the inner bracket and 
actuated by a handwheel. Although the angle of 
cant normally used does not exceed 45 deg. on either 
side, the quadrant and guides are wide enough to 
Permit a cant of 60 deg. should this be required. 
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Messrs. THOMAS Fie. 29. 


The saw head is carried on wide slides running on 
semi-circular ways on each side of the canting frame, 
and the top arm is provided with a cross slide so 
that trenching heads or saws may be precisely 
lined up. The saw is direct motor-driven and is 
traversed by hand. The full stroke is 2 ft. 4 in. 
The amount of vertical adjustment allowed by the 
column is 6} in. 

The other new machine on Messrs. White’s stand 
is the panel planer shown in Fig. 29, annexed. It 
will be noted in the first place that the frame of the 
machine is formed of a single casting, thus providing 
a high degree of rigidity and all corners are rounded 
off. The drive is notable. The cutter blocks 
revolve at 6,000 r.p.m., a rate obtained by speeding 
up the motor by means of a totally-enclosed gear 
system running in an oil bath. The motor for a 
20-in. machine is of 74 h.p. and for a 36-in. machine 
is 15 h.p. In the smaller machine 4 feed rates are 
provided, with a range of from 40 ft. to 90 ft. per 
minute. The larger machine has 8 feed rates, 
ranging from 20 ft. to 92 ft. per minute. There are 
two intermediate sizes of machine, viz., 24 in. and 
30 in. The distance between the feed rolls is 
9} in. and 11 in., in the smaller and larger sizes, 
respectively. The pressures on the machine are 
arranged on a new principle in that the nose of the 
shoes can be moved close up to the cutter point 
when a finishing cut is being taken and conversely 
can be retracted for a roughing cut. A very good 
finish is obtained. The adjustment, which can be 
instantaneously made through a lever actuating an 
eccentric movement, is provided with adequate 
safeguards so that there is no possibility of the cutters 
being fouled. The cutters are held in the block by 
means of a new arrangement which prevents slipping 
during tightening up so that the original setting is 
not interfered with. The feed-roll load can be 
decreased or increased at will by means of a pedal 
and trip in front of the machine. This adjustment 
is valuable where the woods dealt with may be thin 
and soft or harder and with a larger surface. The 
table is raised and lowered by the handwheel seen 
at the left of the illustration. It operates through 
gearing to make the movement easier and is provided 
with a graduated disc which is set to suit the cutter 
diameter. In conjunction with the scale on the 
front of the frame, the table can be set to give the 
correct thickness of wood without measurement 
having to be resorted to. The bottom feed rolls 
can be raised or lowered in relation to the table 
surface, the increase in height being very useful 
in dealing with wood which has not been faced or is 
wet. The cutter trueing device is also of a new 








type and with it this operation can be effectively 
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GEARED Motor-DrivEN PaNEL PLaNneR; Messrs. THomas 
Wurtz anv Sons, LimIrep, 


carried out with the cutter revolving at its working 
speed of 6,000 r.p.m. 

As might be expected from the extending use of 
veneers and plywoods, machinery for handling 
products of this type were well represented in the 
exhibition. Probably the most novel machine on 
view was @ vacuum veneer press for shaped panels, 
mouldings, &c., on the stand of Messrs. H. Schubert, 
Limited, 108, City-road, London, E.C.1. The 
veneering of moulded contours has hitherto been a 
somewhat troublesome process generally necessitat- 
ing the use of wooden forms which naturally 
involved careful fitting and which were liable to 
distortion. Messrs. Schubert’s press makes use 
of a flexible rubber sheet, 3-5 mm. thick, which, 
on being tightly drawn on to the veneer holds it 
down evenly over the whole surface whatever 
the contour may be while the glue is setting. 
The machine consists of a welded-steel frame 
supported on four legs and carrying a wooden 
table, round the edges of which is arranged a bar 
for gripping the rubber sheet. The table is 
perforated all over its surface, the holes being in 
communication, by means of inter-connecting 
grooves and pipes, with a cylindrical vacuum tank. 
The tank is exhausted by means of a rotary vacuum 
pump driven directly by a 3}-h.p. motor, this 
plant being neatly installed beneath the table. The 
table is large enough to take an ordinary door, 
but when smaller pieces or mouldings are to be 
veneered these can be arranged with narrow inter- 
spaces over the whole area. The work is placed 
on the table with the face to be veneered upwards 
and the veneer placed above it. The rubber sheet 
is then laid over the table and clamped down at 
the edges by means of lever-operated cams and 
bars, making an air-tight joint. Communication 
between the previously-exhausted tank and the 
underside of the table is then established by turning 
a cock and the air underneath the sheet is with- 
drawn. The atmospheric pressure above the sheet 
then presses it down on the work, the sheet adjusting 
itself wherever a departure from the flat occurs. 
As a high degree of vacuum is obtained, the resulting 
pressure is quite effective and the samples of work 
exhibited with the machine showed that very small 
curved mouldings could be evenly veneered. 
Messrs. Interwood, Limited, 326, Old-street, London, 
E.C.1, also showed a number of machines for veneer 
work, the newest of which was a veneer jointing 
machine. In addition, this firm showed wood- 
working machines of various types including two 
interesting routers for light work. The spindles 
of these machines run up to 24,000 r.p.m., a small 
frequency changer being employed. 
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Fie. 30. 

Fies. 30 AND 31. 
The display of Messrs. Wilson Brothers (Leeds), 
Limited, 46, Victoria-road, Holbeck, Leeds, covered 
« wide range of woodworking machinery, all of the 
examples of which were of the self-contained motor- 
driven type. A new design of crosscut saw is 
illustrated in Figs. 30 and 31, above. This has 
a cutting capacity of up to 4} in. by 20 in., and the 
saw or cutter is mounted directly on the spindle of 
a 3 brake horse-power motor running at 2,800 r.p.m. 
The saw, guard, and motor are attached to the 
traversing saddle by four bolts in quadrantal slots, 
which permit the canting of the saw from the vertical 
to any plane up to an angle of 45 deg. 
is traversed on ball bearings by hand along a swinging 
arm of U-shaped cross-section, and provided with 
ground slides of square cross-section. The arm is 
carried on a vertical pillar having exceptionally 
deep bearings in the base to ensure rigidity. The 
upper part of the pillar is formed with a long 
keyway to provide vertical traverse of the arm, 
this adjustment being made by a screw and lever 
handle, a locking lever being also fitted. The pillar 
is capable of partial rotation by hand, and can be 
locked with the arm in the central position, or at 
45 deg. on either side of it, bya latch. The flange 


The saddle | 


| The endless belt sander, which was represented on 
a number of other stands in the exhibition, demon- 
strated how machinery may be influenced in wood- 
working by a change of taste. The machines now 
| in evidence are much larger than were formerly to 
| be seen when they were used chiefly in cabinet 
| work. This increase is due to the growing popu- 
| larity of the plain door, that is, a door with a 
| continuous smooth surface, as opposed to the older 
type of framed and panelled door. Numerous 
examples of the flush-surface doors were to be seen 
|in the exhibition in a great variety of beautiful 
| woods and veneers, and it will, no doubt, be of 
| interest to the engineer to learn that they are now 
being produced in pressed steel also. The steel door 
| has, of course, been long used as a fireproof door, 
but the type we are referring to is not intended 
specifically for this purpose, though it is fire- 
| resisting, but is designed for ordinary domestic use. 
| A door shown by Messrs. Joseph Sankey and Sons, 
| Limited, Hadley Castle Works, Wellington, Shrop- 
| shire, was formed of two sheets of pressed steel 
| with inturned flanges butt-welded on the edges, 
the whole surface being smooth and unbroken. 
The space between the sheets is filled with sound- 


in which the latch notches are cut is graduated for | insulating material, and contains also interlocking 


intermediate degrees of rotation, locking in any | reinforcement to stiffen the surface. 
| &c., are of the normal type, but there is an adjust- 
The machine may be used with either a{/ ment at the foot enabling the floor clearance to be 


of these positions being effected by a gripping 


lever. 


saw or a cutter, and can be employed either on /| set as required. 


straight, angular or compound cross-cutting, or 
for mitreing, trenching, &c. 

Another exhibit of interest on Messrs. Wilson’s 
stand was a band-sawing machine having a new 
design of top head. The top wheel bracket, 
normally carried on a alide and tension spring, is 
in this machine supported by a lever, one end of 
which is attached to the slide, and the other to a 
light tension spring. The slide is capable of 
traverse by means of a handwheel for ordinary 
adjustment, but the varying tension when working 
is provided for by the independent spring, which 
is subject to less weight, as it has not the slide to 
carry, while slide friction is eliminated. It is 
claimed that this modification improves the cutting 


Locks, hinges, 


One of the advantages claimed for 
the steel door is that it cannot warp or shrink. It 
can be pressed with a panel lay-out if required. 
The door shown was mounted in a pressed-steel door 
frame. This also is quite plain, and does not 
attempt to reproduce the moulding of the normal 
wooden frame, so meeting the modern preference 
for the omission of ornament. 

Steel door frames were also to be seen on the 
stand of Messrs. Fredk. Braby and Company, 
Limited, 352-364, Euston-road, London, N.W.1, 
whose display was largely devoted to pressed-steel 
stairs, metal windows, &c. In connection with the 
latter, Messrs. Braby’s newest device is a very neat 





adaptation of worm gear for opening pivoted 
|} windows. A toothed sector with its centre on the 


and enables a higher speed to be used with less| pivot meshes with a worm operated by a rod from 


breakages. 


A third machine shown, viz., an endless | the floor. 


The sector and worm are cased in, and 


belt sander, was distinguished by an integral dust-| the assembly makes a neat and positive locking 


collecting plant with a bag filter. 


| device. 


Further examples of pressed-steel work 
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Mortor-Driven Crosscut Saw; Messrs. Witson Broruers (Leeps), LIMITED. 


were shown by Messrs. G. A. Harvey and Com- 
pany (London), Limited, Woolwich-road, London, 
S.E.7. These included the recently-developed steel 
partitioning, a form of construction designed to meet 
the requirements of modern office buildings now 
generally consisting of large areas with fireproof 
ceilings and floors which can be divided into rooms, 
according to the occupiers’ requirements. ‘The 
partitioning is made in unit form with panels of 
pressed-sheet steel connected by spring-held pilas- 
ters, inside which the lighting or telephones cables 
can be run, and are conveniently accessible. The 
panels consist of two sheets of steel with sound- 
insulating material between them, and the upper 
portion is glazed in pressed-steel frames. The 
units are held in position at the top and bottom by 
channels which allow adjustment in height to 
counteract slight irregularities between floor and 
ceiling; lateral adjustment is also provided. A 
very convenient office can be provided in particularly 
noisy and dirty situations, as in a factory where over- 
sight is desired. In this case two walls of the unit are 
fitted, the lower part of the space between the walls 
being occupied by filing cabinets, the fronts of which 
are flush with the surface of the inner wall, and a 
substantial air space intervenes between the glazed 
portions. The doors are, of course, of pressed steel, 
constructed and finished to match the panelling. 
Steel floors, ceilings, and tiling were shown by 
Messrs. Steel Ceilings, Limited, 415, Old Ford-road, 
London, E.3, the two latter products forming very 
attractive fittings, and, as stated on the stand, have 
been incorporated in the kitchen of the King’s 
House at Burhill. 

From the wide range of woodworking machinery 
on the stand of Messrs. J. Sagar and Company, 
Limited, Canal Works, Halifax, we select for 
description one of the firm’s new machines, viz., 
the electrically-driven double-spindle trenching and 
recessing machine for stair stringers shown in Fig. 32, 
on the opposite page. The machine is designed for 
the cutting of the series of grooves at right angles, 
which receive the ends of the treads and risers in 
the side pieces, or stringers, of a staircase. The 
cutter spindles, each of which is directly-driven by 
its own motor of 2 h.p., are mounted on saddles 
which are hand traversed to make the cut along 
slides at right angles to each other machined on a 
single casting. The cutters run at a speed of 
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11,800 r.p.m., this high speed being obtained in the 
direct drive by the use of a frequency changer 
situated at the base of the pedestal at the back of 
the machine. Push-button control is arranged on 
each saddle, contactor switches with no-load and 
overload protection on two phases being provided. 
The adjustment of the cutter in a vertical direction 
to give different depths of trench or to suit different 
thicknesses of stringer is effected by moving the 
whole motor assembly relatively to the saddle, the 
adjustment being made by a screw and starwheel. 
It will be realised that the grooves in a stringer 
for both the treads and risers enter at the under 
edge of the stringer, but do not come out at the 
upper edge. The stroke of the saddle has there- 
fore to be regulated, this being done by adjustable 
Stops on the rods seen above the slides. It is 
perhaps not so well known, however, that the 
grooves are tapered as regards width. This taper 
1s only on one side of the groove, that is, the outer 
faces of the treads and risers are horizontal and 
vertical, respectively, the taper of the groove being 














Bencn Crrcutark Saw; Messrs. 8. Tyzack anp Son, LIm(rep. 


to accommodate wedges which are driven in on the 
under side of the steps to tighten them in the 
stringers. The method of cutting the taper is as 
follows: The stringer being in place on the table 
and clamped down with the upper edge against 
the fence, the right-hand saddle is drawn forward 
to the stop, thus cutting a parallel groove at the 
correct angle. One of the pedals in front of the 
machine is then depressed, which has the effect of 
turning the slide casting as a whole through a 
small angle. The return stroke is then made, with 
the result that a cut of gradually increasing width 
from the nose of the tread is made, thus giving 
a tapered groove. Pressure on the centre pedal 
restores the slide assembly to the middle position, 
in which position the forward cut for the riser 
groove is taken, the outer edges of the two grooves 
being at right angles. Depression of the remaining 
pedal turns the slide assembly through the angle 
necessary to give the taper to the groove on the 
return cut, after which the assembly is restored 
to the middle position for the next pair of grooves. 











Fic. 34. Tower Pratrorm Horst; Messrs. A.C.E. MAcninery, 


LIMITED. 


The grooves are spaced automatically by hinged 
stops which fall into the angle of the step previously 
cut, the stringer being moved by hand and clamped 
as required. The fence swings on a vertical central 
pivot, so that it can be set for different gradients 
of staircase, the necessary adjustment being made 
by the aid of the graduated quadrants seen at the 
back of it. 

Of other firms showing woodworking machinery, 
the following may be mentioned as having com- 
prehensive and interesting displays, individual 
electrical drive being almost invariably used in the 
power-driven machines. Messrs. A. Cooksley, 21 to 
25, Tabernacle-street, London, E.C.2, had a cross- 
cutting and trenching machine of a new type, and 
fitted with such auxiliary devices as an automatic 
lock to hold the saw in its back position and a 
pneumatic buffer for cushioning the carriage on the 
return stroke. Prominent on the stand of Messrs. 
Guilliet, Sons and Company, Limited, 13a, Finsbury- 
square, London, E.C.2, was an improved high- 
speed planing, matching and moulding machine with 
five revolving cutter-blocks, endless-belt feed, and 
eight feed rates ranging from 40 ft. to 520 ft. per 
minute. Messrs. Danckaerts Woodworking Machin- 
ery, Limited, 2 to 6, East-road, City-road, London, 
N.1, had a new joiner’s single tenoner with two 
scribing spindles and a cut-off saw all driven from 
individual motors through automatically-tensioned 
belts, and the scribers running at 5,500 r.p.m. 
Messrs. Kirchner and Company (London), Limited, 
117-119, City-road, London, E.C.1, showed some 
unusual machines in the way of lathes, one being 
an automatic lathe for round, square or other 
symmetrical cross sections, and having a rotating 
feed drum, and the other being a double-acting 
copying lathe for work of irregular contour longitu- 
dinally, such as the legs of “ Queen Anne ” chairs. 
All the firms above mentioned had, of course, other 
machines than those particularised. 

Apart from the stands devoted entirely to the 
display of large woodworking machinery for quan- 
tity production, there were several good collections 
of hand and power machines for the smaller joinery 





and cabinet-making shop, &c. Amongst these, 
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the display of Messrs. 8. 'Tyzack and Son, Limited, 
341 to 345, Old-street, Shoreditch, London, E.C.1, 
was notable for a very interesting group of small 
imported machines, forthe most part new in design. 
It is not possible to enumerate all these, but as an 
example we have selected the bench circular saw 
illustrated in Fig. 33, page 427. The machine has a 
saw 10 in. in diameter driven by belt from a motor 
housed below the table. The saw has a rising and 
falling motion relative to the table, the traverse 
being effected through worm and pinion gear 
actuated by the lower of the two handwheels seen in 
the illustration. The height of the saw above the table 
is indicated by a pointer and graduated scale. The 
correct belt tension is automatically secured by 
mounting the motor on a hinged and weighted base. 
The table is 21 in. by either 15in. or 31 in., as may 
be desired, and is capable of being tilted through 
an angle of 45 deg. This movement is accurately 
effected by the upper of the two handwheels and 
is regulated by a pointer and graduated scale. The 
table has two grooves for a mitre gauge which has in 
itself novel features; the setting gear, for instance, 
has a ratchet device, so that, at the common angles 
the gauge is set correctly by a spring catch. For 
intermediate angles setting is by hand in accordance 
with a scale on the graduated quadrant. The 
fence is provided with equally accurate adjustment. 
As shown in the illustration, it slides along a bar 
attached to the front edge of the table. The top 
of the bar is graduated in fractions of an inch. 
Coarse adjustment is made by moving the fence 
by hand and fine adjustment by a micrometer 
screw which moves the face of the fence relatively 
to its saddle. A hinged saw guard is provided. 
The machine can be readily fitted with a sanding 
dise or abrasive cut-off wheels for metal or ceramics. 

Although we have already referred to certain 
concrete mixers, excavators, &c., it is not to be 
assumed that these were the only displays of such 
machinery in the exhibition. There were a number 
of other firms showing exhibits of this kind, in the 
main, including apparatus which we have recently 
described, so that no further detailed account is 
called for. It is desirable, however, in order to 
convey an idea of the scope of the exhibition in this 
respect, to indicate briefly what firms were included. 
In the first place, Messrs. Ransome and Rapier, 
Limited, Waterside Works, Ipswich, showed a 3 cub. 
yd. excavator with four-purpose front end equip- 
ment, tilting and rotary drum and pan concrete 
mixers, and self-priming centrifugal water pumps. 
Messrs. Stothert and Pitt, Limited, showed a new 
concrete mixer with a rated capacity of 7/5 cub. ft., 
this being an addition to their range of Super- 
Victoria mixers, other sizes of which were shown, 
as also some tilting-drum mixers and the Symons 
vibratory screen, similar to the well-known Nordberg 
Company's screen, for which the firm has the 
exclusive right of manufacture in Great Britain. 
Messrs. Frederick Parker, Limited, Viaduct Works, 
Leicester, along with concrete mixers and mortar 
mills, showed a new design of their self-contained 
portable light stone breaker, the output of which is 
stated to be 25 tons per day of 2-in. size and under 
with a fuel consumption of 2 gallons. A hoist with 
a swivel platform mast was also shown on this 
stand. Messrs. Winget, Limited, Rochester, Kent, 
exhibited a variety of drum and pan mixers and a 
portable centrifugal self-priming pump, as well as 
stone and brick breakers, the latter fitted with hard- 
wearing Meehanite jaws, &c., some account of which 
metal will be found in ENGrngerine, vol. cxl, page 
35 (1935). 

The display of Messrs. A.C.E. Machinery, 
Limited, Porden-road, London, 8.W.2, was confined 
to platform hoists ard concrete elevating plants. 
These are used not only in building work, as seen 
in Fig. 34, page 427, which represents, in operation, 
one of the units shown on the stand, but as elevators 
in gas works and similar factories having high struc- 
tures, &c. The tower is a light steel structure, 
suitably braced and secured at intervals to the 
building at which it is working, to maintain it in 
a vertical platform. 
guide rollers running on the face of the tower. The 
hoisting rope from the winch passes round a pulley 
at the bottom of the tower and over a similar 
pulley at the top. The winch is controlled by a 


The platform is carried on | 
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|rope from the discharge point of the hoist. The | 


| barrel is mounted on a shaft in eccentric bearings, 
| the eccentricity being altered by the movement of 
a lever to which the control rope is attached. At 
each end of the winch is a friction drum against 
which press on one side the driven pinions of the 
power unit, and on the other brake shoes. Appro- 
priate movement of the control lever brings the 
drum into contact with the pinions and releases the 
brake pressure when movement takes place. Con- 
versely, to stop the winch the drum is caused to 
press against the brake shoes and leave the pinions, 
the power unit continuing to run. The assembly is 
adjustable, to allow for wear. The hoist illustrated 
in Fig. 34, is a light type, handling a barrow load 
only. Seven-ewt. and ten-cwt. hoists were shown 
with different arrangements of drive, an example of 
which was a 5-h.p. hopper-cooled petrol engine, 
completely housed and fitted with two sets of 
reduction gearing, which in high gear gives a lifting 
capacity of 5 cwt. at a hoisting speed of 170 ft. 
per minute, and in low gear one of 7 cwt. at 130 ft. 
per minute. 

One of the firm’s heavier hoists, which are 
made in 15-cwt. and 30-cwt. sizes, was shown 
fitted as a concrete elevator, that is, the platform 
carried a hopper mounted on semi-circular rockers 
so that it could be tilted to either side for discharge. 
A positive method of securing the rockers without 
interfering with the tilting was embodied, and also 
an interesting safety device on the platform to 
arrest its descent should the rope break. This 
device, which is undergoing active development by 
the firm, should meet the Board of Trade safety 
regulations, and so enable the hoist to be used for 
carrying passengers when desired. 

A modern note in the exhibition was the displays 
of air-conditioning equipment. It is understood, of 
course, that this process does not consist only of 
heating or cooling the air to a desired temperature 
but also filtering it and regulating the degree of 
humidity. The practice,as regards private dwellings, 
has so far been but little adopted in this country, 
but in the United States is becoming popular. 
The “ Servel ” air-conditioning equipment shown by 
Messrs. Utilities (London), Limited, 1, Newman- 
street, London, W.1, included attractive designs 
for such purposes as well as for industrial use. 
Automatic electric refrigerators and electric convec- 
tion heaters were also shown by this firm. Messrs. 
Kelvinator, Limited, 258, Gray’s Inn-road, W.C.1, 
also exhibited a selection of refrigerating and air- 
conditioning equipment, including a Freon gas 
condensing unit suitable for cooling fruit and 
bulb stores, beer cellars, and so forth. 

Water-heating appliances operated both by gas 
and electricity were to be seen in great variety 
on a large number of stands, all of which showed in 
some way or other the advances that have been 
made of recent years in the direction of scientific 
design. Perhaps one of the newest features was an 
electric immersion heater intended for use with hard 
waters shown by Messrs. Aidas Electric, Limited, 
| Park-avenue, North Circular-road, London, N.W.10. 
| It is well-known that the heating element of the 
|immersion heater suffers from scaling with hard 
waters just as the heating surface of a steam boiler 
does. If, however, the temperature is kept down 
|so that boiling will not occur at the surface of 
|the element, this trouble can be avoided. In 
| the indirect heater now referred to the heating 
| element is not in direct contact with the water but 
| is enclosed in a sealed sheath containing a mineral 
| oil jelly. 
| The jelly is introduced into the sheath at a high 
pressure and temperature and on cooling contrac- 
| tion sets up @ vacuum so that there is no air 

cushion present. On switching on the current to 
put the heater into use, the jelly melts and is 
rapidly circulated inside the sheath. A corre- 
| sponding circulation is set up in the water in 
| the container outside the sheath and the water is 
|thus rapidly heated, the action being assisted 
| when hot water has been drawn off and cold water 
takes its place by the heat stored in the jelly. 
It is stated that with indirect heating a 600-watt 
element will provide small quantities of water at 
120 deg. F. in the same time as a 750-watt element 








| of the ordinary type. 
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RESEARCH ON ALLOY STEELS. 

Tue First Report of the Alloy Steels Research Com. 
mittee, a joint committee of the [ron and Steel Institute 
and the British Iron and Steel Federation reporting 
to the Iron and Steel Industrial Research Council, was 
presented at the recent autumn meeting of the Iron 
and Steel Institute, held in Diisseldorf, but discussion 
upon it has been deferred until the second day of the 
additional sessions of the meeting which are to take 
place in London on October 29 and 30. The report, 
which is divided up into 13 sections, each dealing with 
a particular aspect of the subject under consideration, 
is in the form of a bound book of 262 pages. 

The first section constitutes an introduction, and, 
in the second, Dr. W. H. Hatfield, F.R.S., the Chairman 
of the Committee, deals with “‘ Research as Regards 
Alloy Steels,”’ the theme being the great need for an 
extension of fundamental knowledge and for the postu- 
lation of empirical laws which may be useful in guiding 
experiment in the alloying of the elements with iron. 
The third section, by Mr. L. Rotherham, takes the form 
of an account of, and comment upon, three lectures on 
atomic arrangements in alloys delivered by Professor 
W. L. Bragg, F.R.S., at the Royal Institution in Lon- 
don. In these lectures Professor Bragg gave an 
outline of present knowledge of the order-disorder 
change in the atomic arrangements, how this knowledge 
has been gained, and the effects on physical properties. 
Sections IV to VIII deal with the iron-carbon-chro- 
mium, the iron-nickel, the iron-sulphur, the cobalt-iron, 
the iron-copper, the iron-copper-carbon and the iron- 
cobalt-copper systems. They have been written by 
Mr. J. H. G. Monypenny, Dr. C. H. Desch, F.R.S., 
Professor J. H. Andrew, Dr. W. R. Maddocks and othe: 
research workers. In some cases the latest published 
information on the subject is given ; in others the results 
of new researches are furnished. 

The ninth section embodies the first report of the 
thermal-treatment sub-committee in which the factors 
influencing the rate of heat absorption and penetration 
are discussed, emphasis being laid on the varying effect 
in large masses as compared with small ones. It is 
pointed out that internal stresses set up within the 
mass are important in the early stages of heating. 
In section X, Mr. G. Wesley Austin deals with “ Over- 
heating and Burning in Alloy Steels.” This contri- 
bution deals essentially with certain forgings in nickel- 
chromium-molybdenum steel and a general survey 
of the subject of overheating is given, followed by the 
results of examinations of forgings which had given 
unsatisfactory features. An account of the researches 
which are being conducted at Leeds University under 
Professor J. W. Cobb’s direction on the scaling of steels 
in furnace atmospheres is contained in section XI. A 
survey has been made of alloy steels so as to determine 
the influence of varying the composition of the metal 
on the amount of scale obtained. Moreover, par- 
ticularly in connection with sulphur, the nature of the 
attack of the atmosphere on the metal has been studied 
by metallographic methods. Section XII, written by 
Professor J. H. Andrew and Mr. D. Swarup, deals with 
the influence of phosphorus on the tensile and shock- 
resisting properties of certain alloy steels. The carbon 
content of the specimens ranges from 0-07 per cent. 
to 0-22 per cent. and the phosphorus from 0-15 per 
cent. to 0-25 per cent. A phosphorus content of this 
percentage, in the absence of alloying elements, 
invariably gives a low impact value. It was found, 
however, that by adding small amounts of copper and 
chromium, and “ killing” the ingot with 0-2 per cent. 
of aluminium, steels could be produced possessing 
enhanced properties due to the high phosphorus 
content, with an impact value of 90 ft.-lb. The last 
section contains abstracts of three papers, respectively 
presented by Dr. W. H. Hatfield; Mr. H. H. Burton, 
Dr. Hatfield and Mr. T. M. Service ; and Messrs. R. J. 
Sarjant and T. H. Middleham* at the recent Chemical 
Engineering Congress of the World Power Conference 
in London. 





Avromatic Sarety Pive.—An automatic safety plug, 
which has been designed by the General Electric Com- 
pany, Magnet House, Kingsway, London, W.C.2, for 
use at the coal face in mines, consists essentially ot 
connecting "bus bars so arranged that all internal conne« 
tions are eliminated. The two three-pin plugs are of 
the straight-through type and plug into these "bus bars, 
in which sockets are found. Either twin cable with an 
earthing core or twin core and double-screened cable ot 
the Pirelli type can therefore be used. The plugs are 
designed so that the earthing plug is longer than the 
lighting plugs, and when a pilot is used its contact |5 
broken before the lighting plugs so that sparking '5 
eliminated. The straight-through plugs enable any 
number of fittings to be connected to one another, 
at the end of each series a special end plug instead of 
the normal plug is used. The lamp holder is fixed “oo 
contnpenenee platform, so that the circuit cannot be 
completed unless the protecting wall glass is in position 


and 


* See ENGINEERING, vol. cxli, page 701 (1936) and 


page 183, ante. 
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GROUND DEFENCE AGAINST 
HOSTILE AIRCRAFT.* 


By A. L. Rawtiryes, Ph.D., B.Sc. 


One fine summer morning about 20 years ago, I stood 
on Westminster Bridge and watched a squadron of 
German aeroplanes dropping bombs on the City of 
London. Mingled with the ‘planes were little puffs of 
smoke from our own shells, which at first were indis- 
tinguishable from the ’planes themselves. They seemed 
to have no effect on the attacking ‘planes which dropped 
their bombs and went back again. Considered in its 
relation to the whole war, the damage done was quite 
negligible. A few people were killed, some buildings 
were destroyed, and the scars made that morning are 
still visible on the ancient stone buildings of Lincoln’s 
Inn. 

Anyone who has given the matter any thought will 
no doubt realise that if ever again we have a war with 
a resolute and well-equipped enemy within aircraft 
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bility that air raids may again be made on this country, 


these facts must be faced, and I submit that there is no 
single item of national defence that deserves more 
consideration and preparation. Our Government is, 
no doubt, alive to the danger, and we know that gas 
masks, for instance, are being accumulated in great 
quantities. On the whole, I doubt if gas is the most 
serious form of the air menace. Its effécts must be local 
and they are not difficult to counter. Why trouble to 
gas a whole population piecemeal when a few well- 

irected explosive bombs will cut off their food and 
water and paralyse their transport ? 

There are broadly, of course, two possible ways of 
beating off an air attack. We may send up light fighting 
*planes armed with machine guns ; or we may rely on 
anti-aircraft batteries firing from the ground. The 
fighting ‘planes may easily have greater speed and 
mobility than the heavy bombers, which present a large 
and vulnerable target and many authorities regard 
them as the best defence we can have. The rest of this 
paper, however, is concerned with defence by land 


many interesting engineer- 














ing and scientific problems 
which it presents. I do 
not propose to deal with 
the guns themselves. Anti- 
aircraft guns of great accu- 
racy and range capable of 
rapid fire at long range are 
now standard weapons, 
and the next question is : 
How can we hit an aero- 
plane with them ? 
Suppose the target is 
flying at 180 miles an hour 
and that he can be sighted 
44 miles away. Then in 
a minute and a half he 
may be overhead, and 
everything must be done 
very quickly. When we 
open fire his distance will 
be such that it will take 
the shell about a quarter 
of a minute to travel from 
the gun muzzle to the tar- 
get, which will travel three- 
quarters of a mile while 
the shell is in the air. 
Therefore we must aim the 
gun at a point three- 
quarters of a mile away 
from the present position, 
where we predict that the 
target will be when it 
meets the shell. The burst- 
ing shell will be destructive 


batteries, because of the 
Sa 
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range, the air raids we shall have to face will be some- 


thing different from those of 20 years ago, but probably 
very few have thought how very different they are 
likely to be. It has been estimated that the total 
weight of all the bombs dropped on England by German 
aeroplanes during the whole of the war was of the 
order of 50 tons. In 20 years the carrying capacity 
of aircraft has been enlarged, their speed and range of 
action have been increased and now 50 tons of bombs 
could be brought from the other side of the Rhine by a 
single squadron and dropped on London in one night. 

According to recent reports, the latest American 
Douglas machines can carry a load of 2 tons at about 


170 m.p.h., and they have a radius of action of over 
3,000 miles. A big Boeing bomber recently flew the 
2,100 miles from Seattle to Dayton, carrying a com- 
parable load at a speed of 233 m.p.h. In Europe, while 
we are turning our eyes to the German aircraft develop- 
ments, we should not forget that in Italy they are 
building Savoia, Caproni and Fiat machines, which can 
“ up as good a performance in many respects as the 
Amer ns. 


There are many countries within 1,000 
miles of London, who could send a fleet of bombers with 
all the 50 tons of bombs of the last war in a single raid. 

Modern “planes are not only far superior in speed, 
carrying capacity and radius of action, but they are 
equipped with highly-developed flying instruments to 


guide the pilots through cloud and darkness to their 
destination and improved bomb sights that make a 
direct hit on a specified target comparatively easy. One 
Successtul raid by modern bombers could paralyse 
4 wh ountry. Gas, water and electricity works 
coul put out of action ; docks, bridges, food ware- 
houses, petrol stores and main railway junctions 
dest {; government offices disorganised. It is not 
my intention to make a scare, but if there is any possi- 
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within a radius of about 
50 yards, and the predic- 
tion must be made with 
less error than that. 

The prediction of the future position of the target is 
only possible if we can assume that during the time 
of flight of the shell, and for a similar period before it 
is fired, the target maintains a constant speed in a 
straight line at constant height. Millions of pounds 
worth of anti-aircraft apparatus have been constructed 
on the supposition that this assumption will be valid. 
Unfortunately, we cannot keep this a secret from the 
pilots of potential enemy bombing ’planes, and it might 

expected that, knowing of our assumption, they 
would take care to falsify it. On the other side it may 
be argued that a heavy bombing machine is not adapted 
for quick variations in its course and speed, and, more 
important still, the accurate aiming of a bomb on to 
a target necessitates straight and steady flying for a 
considerable distance before the bomb is actually 
released. How far this will prove to be true in war 
time I do not know; all I want to show is that the 
prediction for aircraft gunnery is based on an 
uncertainty. 

Assuming, then, that our enemy obligingly flies at 
constant speed, course and height as he approaches, 
we must observe what the speed and course actually 
are, multiply the speed by the time of flight of our 
shell, project a line of length equal to the product 
in the right direction from his present position, and 
so find a point to aim at. 

Now comes an apparent difficulty. The time of 
flight required is the time to the future position, 
which we do not know. We want the time of flight to 
calculate the future position, and we want to know the 
future position before we can find the time of flight. 
Actually this difficulty disappears in practice. The 
calculation is all done by an elaborate machine called 
a predicter. This first calculates the time of flight for 
the present position, and so obtains a future position 
which is incorrect. Simultaneously a new time is 
calculated automatically for this incorrect future 
position. This is instantaneously used to make a new 


and more correct future position which re-corrects the 
time of flight. The two processes go on together, 
and a correct stable value of both factors emerges in a 
second or so, 

The mechanism used for obtaining time of flight 
varies in different countries. Firing tables are made 
for each type of gun and shell, partly from experiment 
and partly from computation. The time depends on 
slant range and the angle of elevation of the line of 
sight, which gives the position of the target in polar 
co-ordinates. The figures in this firing table have, 
somehow, to be incorporated in the predicter mechan- 
ism. In earlier forms a graphic chart was made from 
the table. The chart had a number of curves—say, 
one for each 100 ft. of predicted slant range of target. 
The ordinates of the curves represent time of flight, 
and the abscisse, predicted angle of elevation, The 
chart was then rolled on a cylindrical pivoted drum 
in front of which a pointer moved in vertical guides. 
The drum was turned round a vertical axis according 
to the angle of elevation, this giving the required 
abscissa, and the pointer was then raised or lowered 





by an operator until it touched the particular curve 
corresponding to the range of the target. The position 
of the pointer then gave the time of flight, which was 
automatically transmitted by linkwork to the multi- 
plying mechanism. 

It was possible to make mistakes with this device 





by using the wrong range curve, particularly when there 
was need to interpolate between two of them. A distinct 
improvement has been made by referring the position 
of the target aeroplane to rectangular co-ordinates. 
Although the quantities actually observed are slant 
range and angle of sight it is not difficult to contrive 
a mechanism which will compute from them and give 
the horizontal range and the height of the target. New 
firing tables are then constructed to be entered with 
these data, and converted into charts of curves as 
before. Now we have a different curve for each 100 ft. 
of height, and so long as the height of the target does 
not change we work on one curve only. 

The operation of the machine is thus made much 
easier, but is still inconvenient when interpolation has 
to be made between two height curves. This led to 
the introduction of the three-dimensional cam. This 
first appeared in America, where, apparently, cost does 
not, or did not matter. The cam is made of hard steel 
and its shape rather reminds one of a ham mounted 
to turn round the bone as an axle. It is rotated round 
this axle through an angle proportional to one element, 
say the angle of elevation, and translated along the 
axle by a distance proportional to another element, 
say the slant range. A radial pin sliding through fixed 
guides bears on the cam, which is so p Amv that the 
lift of the pin gives automatically a measure of the time 
of flight under the conditions for which the cam is set. 
This is a very elegant device, foolproof and capable of 
great accuracy. Its only drawbacks are the enormous 
cost of manufacture, and the fact that a different cam 
is wanted when a change is made to another type of 
gun or ammunition. 

The positioning of the cam itself is practically 
automatic. The machine carries a telescope which an 
operator keeps constantly trained on the target, The 
elevation is then communicated by gearing to rotate 
the cam. The slant range is observed by a range 
finder, and set in the machine by a handwheel and 
dial which is similarly geared to translate the cam. 
The observed elevation and range are of course the 
present values, but the cam must be fed with the future 
or predicted values, The difference between the two 
is inserted in the gear train by a differential, This 
difference, as already explained, depends on the product 
of time of flight and speed of target. The multiplica- 
tion is effected automatically by simple linkwork and 
the product fed into the differential by a lever. The 
speed of the plane may be measured by a tachometer 
from the angular velocity of the tracking telescope 
and I believe that most of the machines now existing 
work on that principle. As the angular velocity of the 
line of sight varies greatly according to the position 
and course of the target, an elaborate compensating 
device is required. In the American, and some Con- 
tinental machines, linear rates are used, and, although 
this system has other complications, it is preferable for 
other reasons which will be mentioned later. 

So far the machine has been ‘described as though the 
whole problem was a two dimensional one, all the 
elements being confined to a single vertical plane. 
Actually this plane pivots round the gun and angular 
velocities in azimuth as well as in elevation have to be 
taken into account. The principles used are, however, 
practically the same over again and no more need be 
said about them. 

Such a machine therefore has a telescope to be kept 
trained on the target and a dial into which the range as 
received from a range-finder can be set by hand. It 
will then show on other dials the predicted position of 
the target at which guns must be aimed, and the time 
of flight of the shell to which the time fuse must be set 





before it is loaded into the gun. 
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That is not the end of the story. An allowance must 
be made for the droop of the trajectory by super 
elevating the gun according to the range and height. | 
The amount of superelevation can be found from firing | 
tables similar to those used for the time of flight. And | 
again, the table may be reproduced as a graphic chart | 
or as a ham-shaped cam, and the answer taken out 
automatically. Instead of this answer coming out as a | 
superelevation angle to be added to the elevation of the | 
line of sight, the addition can be made inside the | 
machine, which can then show on a dia] the total | 
elevation above the horizontal to be given to the gun, | 
while another dial shows the proper gun azimuth. 
The indications of these dials can be electrically | 
transmitted to other dials on the gun mounting itself 
and then all the gun layers have to do is to lay and 
train the gun “ to follow the pointers” on these dials. | 
In the latest developments even this human link is | 
eliminated since relay types of transmission have been 
invented. In these systems we have a wheel at the | 
transmitting or sending end which can be turned by the | 
lightest mechanism, and another wheel at the receiving | 
end which reproduces faithfully the rotary movements | 
of the transmitter, but does so with the power of a | 
10-h.p. electric motor, so that the largest gun can be | 
controlled from a distance by the delicate mechanism | 
of a predicter. 

The time of flight is also transmitted to an automatic | 
fuse setter. Just before it is loaded in the gun, the | 
nose of the shell is thrust into the mouth of a funnel, 
while a man turns a handle once. The mechanism in the | 
funnel receives the time of flight from the predicter, | 
and when the handle is turned it sets the fuse cap to | 
detonate after just that period from the time the shell 
leaves the gun. By careful drill the delay between the 
setting of the fuse and firing of the shell can be reduced 
to about two seconds. Even in that interval the 
attacking ‘plane may have come a tenth of a mile | 
nearer and the fuse will thus be timed to burst 500 ft. | 
behind him. A compensation for this “dead time” 
must therefore be introduced. 

There are all sorts of other corrections to be made. 
A very important one is for wind, which may affect the 
trajectory considerably. Air density needs another 
correction, and the muzzle velocity of the gun decreases 
with wear and temperature. Some attempt is made to 
introduce all these corrections in most of the machines. 
Probably enough has been said to show that a modern 
predicter is a marvellous piece of mechanism, remark- 
able for ingenuity of design and perfection of workman 
ship. It may be added that it is also costly. The 
cheapest type probably costs £3,000 or £4,000, and | 
some of the highly-developed Continental models cost | 
three times as much 

So far as they go, these machines give nearly perfect | 
results. That is to say they give an answer as accurate | 
as the data with which they are fed. One set of data 
comes from the tracking telescope, and it is an 
enormous advantage to be able to take the predicter 
and observers well away from the battery with its heat, 
noise and smoke. The electric transmission from 
predicter to gun makes this possible up toany reasonable | 
distance, but then we must make an allowance for the 
difference between the positions of observers and gun. 
In predicters which give the difference between present 
and future position as an angle, this parallax correctiou 
is almost impossible to make. In some machines, 
however, this difference appears, not as an angle, but as 
a measure of the actual linear distance flown by the 
target during the time of flight of the shell. In such 
machines it is easy to add a definite distance to the | 
prediction equal to the displacement of the battery | 
from the predicter and make a perfect correction up 
to a mile or more. This enables the operators of the | 
predicter to work under the best possible conditions. 
Fig. 1 is an illustration of the Sperry predicting 
machine designed on the principles described. 

The weakest link in the whole process is probably the 
range finder. This is not meant as a reflection on our 
range-finder makers, as the following considerations 
will show. Suppose we have a range finder with a 3-m. 
base. The parallactic angle for 5,000 m. will be about 
2 minutes and if we change the range by 100 m. the 
angle will only be altered by 2 seconds or 3 seconds. 
Think what this means. We are working with a field 
instrument out of dooss, in hot sun or cold wind, and 
we have to take a succession of rapid observations 
with an accuracy of 1 second of are to locate the moving 
target within 40 or 50 yards. Consider further that 
the speed and course of the enemy’s flight are to be 
deduced from a succession of such observations before 
the predicter can compute the future position we must 
aim at. To me it is a constant reason for wonder that 
the shell bursts within a quarter of a mile of the target 
The difficulty is met to some extent by using what is 
called a range clock, which grinds out asuceession of 
ranges on the assumption that the range is changing 
at a constant rate. If the observed ranges come 
consistently ahead of the clock ranges, the clock is 
speeded up; if the clock ranges get ahead of the 
observations it is slowed down. Thus the clock gives 
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a smooth series of values which should average out the 
| observations like drawing a smooth curve through a 
set of plotted points, ) 

This, however, is clearly nothing but a makeshift, | quarter of a minute to reach its bursting point, su, before 
and it seems unlikely that we can have really good | a spotting correction, can be made the enemy will be a 
anti-aircraft shooting until] a new system of range 


finding is discovered. Attempts have been made to 
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modify the action of the machine according to his own 
judgment based on observation of the first few shots. 
| If fire is opened at long range the shot will take over a 


mile closer; by the time the correction takes effect 
lin the positions of the bursts he will have advanced 
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lengthen the optical base line by having two separate | nearly another mile and he may have « hanged his cou 
observation posts and combining their indications | so that the utility of spotting is rather qué 
For a fixed defence system this may work| This may be rather a despairing picture of the possi- 
out well, but the technical difficulties are great and | bilities of anti-aircraft fire, so I had better add 
there is always a danger that two separated observers | I have several times seen good practice 
will be sighting on different targets. 

Some predicters have what are called “ spotting | never seen a direct hit, I have seen the ytd 
by which a battery commander can! riddled with shrapnel after passing near a 4-gun Da 
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which was firing as hard as it could during the 3 or 
4 minutes it was within range. The fact is that in 
spite of all the elaborate automatic machinery there 
is still much scope for skill and experience, and a 
thoroughly well-drilled crew after constant practice 
can make things very uncomfortable for an attacking 
aeroplane. If we may judge by newspaper articles, 
however, it is the policy of our War Office to rely 
chiefly on Territorials to man anti-aircraft equipment. 

Another question that arises is, what is to be done 
when the enemy comes not in single machines but in 
squadrons? Do we provide a battery of guns and 
5,0001. worth of predicter mechanism for each aeroplane, 
or do we hope to pick them off one by one with a single 
battery before they can reach their objective ? 

If the raid is made at night we must use searchlights 
and a further set of problems appears. There seems 
to be some difficulty in making a single electric are to 
take more than about 150 amperes, so we are limited 
at the light source. Such an arc can be used with a 
mirror of from about 30 in. diameter upwards. Our 
British projectors seem mostly to be of about 36 in. 
aperture, but America and some Continental countries 
goto 5ft. There has been a lot of loose thinking about 
searchlight projectors. A big mirror does not make 
more light. The total amount of light depends on the 
lamp and all the mirror can do is to concentrate it 
ina narrow beam. The narrower the beam the more 
intense will be its illumination. Paradoxically, the 
larger the mirror the narrower the beam. Thus, a 
36-in. mirror gives a beam with a total spread of 
about 2 degrees, while a 60-in. mirror gives only 
Just over 1 degree. 

With a beam of even 2 deg. the task of finding an 
aeroplane a mile or so away at night is most difficult. 
By careful sweeping it may be found in time, but in 
anti-aircraft defence there is no time to spare—the 
whole thing is over in two or three minutes. Hence it 
18 essential to have some other means of first locating 
the target and then directing the searchlight on to it, 
80 that the gunners can do their work. 

This brings us to the sound locator, which is designed 
to allow an observer to find the exact direction from 
which the sound of the aeroplane reaches him. It is a 
binaural device and depends on the difference of phase 
between the sound waves reaching the two ears. It 
must therefore have a wide spread for its two elements, 
and it should selectively intensify sounds coming from 
the normal direction. Fig. 2 shows one form of this 
device, made by Messrs. Sperry, and consisting of 
two pairs of horns, one to give direction in azimuth 
and one for elevation. There is an observer for each 
pair, and he can rotate the horns either in azimuth 
or elevation, according to what he hears. The horns 
are of sheet metal about 3 ft. square at the opening, 
about 10 ft. from centre to centre of each pair. The 
‘ength of the sound track, which tapers logarithmically 
to the listener’s ear, is about 18 ft. 

This arrangement gives a very delicate measure of 
ne direction. According to my own experience, 
as the 








sound seems to jump almost instantaneously from one 
ear to the other, and it is easy to locate a fixed sound 
source within less than 1 deg. Great care is used in 
the construction of the mounting to avoid disturbance 
due to the noise of gearing, &c. Sheet metal is not an 
ideal material for the horns as there is a tendency to a 
drumming noise, and I understand that recent models 
are made of some less resonant substance. 

The machine illustrated is of American origin but is 
also made in England. In this country and in France 
similar machines have been made with the horns sub- 
divided into a number of passages in parallel. 

An interesting form of sound locator has been made 
in Czechoslovakia by the firm of Goerz. This is 
illustrated in Fig. 3. It has been said that the 
design was modelled on the ear of a bat, as this 
animal is supposed to avoid flying into obstacles 
by hearing the echo of its own wing beats reflected by 
objects in front of it. The Goerz hearing device 
consists of a paraboloid and an ellipsoid. The para- 
boloid brings all sounds coming towards it parallel 
to its axis to its own focus. This focal point coincides 
with one of the foci of the ellipsoid, the other focus 
being at the listener’s ear. Thus, sounds coming from 
all unwanted directions are filtered out in two stages 
and do not reach the ear. A similar device is used for 
each ear, and again there are two pairs, for azimuth 
and elevation. The machine thus works on the 
binaural principle, and the direction filtering causes a 
sharp increase in intensity of sound when the machine 
is correctly oriented. 

We may suppose that any of these devices will 
indicate with great accuracy the direction along which 
the sound finally reaches them. Unfortunately, this 
is not what we want. The velocity of sound in air is 
only about four times the speed of a modern aeroplane, 
and consequently there may be a difference of as much 
as 15 deg. between the line of sight and the line of 
sound. Correction must therefore be made for sound 
lag, and machines have been produced to do this 
automatically. The amount of the correction depends 
on the speed of the plane, which probably is not known. 
A difference of 10 miles an hour will introduce an error 
of 1 deg. The distance of the aeroplane is another 
unknown factor in the correction. The propagation 
of sound through air under the conditions we are 
dealing with is not rectilinear. Refraction takes 
place because of differences in the density and tem- 
perature of the air at different heights. The direction of 
the wave front which finally reaches the listening device 
may be further modified by interference by reflections 
from the ground or adjacent trees or buildings. 

Last and by no means least there is the effect of wind. 
This can be corrected for if we know the velocity and 
direction of the wind at all points between the aeroplane 
and the ground. Correction devices have been made 





horns are swept past the line of reception the the sound locator will then give its distance) and wind 


which will make the proper allowance for many of these 
errors, but again the results which they give can be 
no more accurate than the data they are based on. 
They must be set for height of target (the elevation of 
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both on the ground and at the aeroplane. Most of 
these things can only be guessed at, and even though 
the guess may be a good one there are still many 
disturbing factors left uncorrected. 

So far as the design and construction of sound 
locators is concerned there now seems to be little room 
for improvement, but owing to the inherent limitations 
of the problem the results have been and I think must 
always be disappointing. 

In August last year large scale exercises were carried 
out near the south coast of England. According to the 
Times of August 14 and 15, some 50 searchlights operat- 
ing together were unable in several hours to pick up 
a single one of the bombing ‘planes attacking Ports- 
mouth, except by an occasional fluke. The failure 
was not due to any lack of intensity in the searchlight 
beams, but to the difficulty of aiming them on the 
target. Ata given instant each beam could illuminate 
only about one thirty-thousandth part of the visible 
sky, so clearly it would be no good simply to trust to 
luck. We may assume that some kind of sound 
locator equipment was used on this occasion, but if 
so it was apparently quite useless. 

As a further commentary I may say that a friend of 
mine living about 2 miles inland was able to see the 
attacking aeroplanes with ordinary prism binoculars 
quite easily from his house. He could also see the 
searchlight beams which even appeared to him to be 
playing a game to avoid being run into by the ’planes. 
From this I infer that the searchlight operators were 
dazzled by the proximity of their own projectors. The 
distant mechanical control allows of a distance of only 
about 20 ft. between operator and beam, and the glare 
is blinding. If a distant electrical control could be 
arranged so that the operator could be in a perfectly 
dark position half a mile or more away and equipped 
with night glasses of low magnification but great light 
gathering power, there would be no need for sound 
locators on a clear night. 

As clear nights cannot be made to order, the most 
promising line of development would seem to be the 
provision of a sensitive reliable detector of the infra- 
red rays emitted by the hot aero-engine, and it is in the 
hope of stimulating research along some such lines that 
I have put these few thoughts together in this paper. 








HYDRAULIC LOCOMOTIVE WHEEL 
PRESS. 


Tue forcing of wheels for locomotives and rolling- 
stock on to their axles is effected in railway workshops 
by means of presses usually of a common type, but 
differing in detail, a recent example being shown in the 
accompanying illustration. This has just been delivered 
to one of the Indian railways by Messrs. Rice and Com- 
pany (Leeds), Limited, Neville“ Works, Elland-road, 
Leeds, 11. The press is hydraulically-operated and is 
self-contained, that is, the hydraulic pumping plant is 
incorporated in it and a hyraulic jib crane is provided 
for handling the wheel assembly, thus rendering the 
press independent of the shop cranes. The frame of 
the machine consists of two steel end castings, one of 
which carries the hydraulic ram and jib crane. These 
are connected by two forged bars on which is mounted 
a cast-steel crosshead. 

The bars are formed with a series of projections in 
the recesses between which portable dogs are placed. 
These dogs take the thrust on the crosshead set up by 
the hydraulic ram, the object of providing a number 
being, of course, to permit adjustment of the crosshead 
in a longitudinal direction to suit variations of axle 
length or gauge. The crosshead is supported by a pair 
of rollers on the top bar and a pair running on a rail 
at the back of and parallel to the bottom bar. The top 
rollers are connected by a chain drive, traverse of the 
crosshead being effected by a ratchet lever on one of 
the roller shafts. A portable table, with a Vee-shaped 
top and adjustable as to height runs on rollers on the 
bottom bar and rail, an additional pair of rollers being 
provided to support the table, in conjunction with the 
back pair, when the table is used on the workshop floor. 
The Vees of the table receive the axle. The pendant 
hook carried on the top bar is for supporting a wheel 
when necessary. It is adjustable vertically by a screw 
and handwheel. 

The jib crane is provided with a crossbar and a pair 
of hooks to which direct lift is given by a hydraulic 
cylinder. The cylinder is carried on wheels with roller 
bearings running on the upper side of the jib. It is 
easily traversed by hand and an ample range of traverse 
is provided, the hydraulic connection to the cylinder 
being made by a flexible pipe. The crane pillar is 
mounted on ball bearings for ease in slewing. Wheels 
up to 7 ft. in diameter can be dealt with in the press. 
The hydraulic equipment consists of a three-throw 
pump with rams 1 in. in diameter by 4-in stroke, 
and driven by eccentrics from a shaft carried in the 
upper part of the ram end casting. The shaft is driven, 
through machine-cut double-reduction gears, by a motor 








on top of the casting, so that the machine can be placed 
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where convenient in the shop, The large gauge seen 
near the pump is graduated to show both the working 
pressure in pounds per square inch, and the load in 
tons exerted by the ram. The hydraulic plant is 
designed for a total load of 300 tons. The instrument 
on top of the steps on the right is a Budenberg record- 
ing gauge, giving a complete record of the pressing 
operations. The parts seen near the steps are the stops 
&c., for different sizes of axle. A stop in the centre 
of the crosshead takes the thrust on the axle. It is 
adjustable and removable, so that the axle of a wheel 
assembly can be inserted in the recess of the crosshead 
and end casting when necessary. The lower part of 
the ram end casting is formed to provide a tank for the 
hydraulic system. 








CONTROLLED GRAIN SIZE 
IN STEEL.* 


The Effect on Mechanical Properties and Some 
Suggestions Concerning the Theory Involved. 


By T. D.Met., and G. R. Botsover, 
F.Inst.P. 

Tue subject of controlled inherent grain size has 
for many years been a common topic in technical 
literature emanating particularly from the United 
States of America. It has not, however, received the 
serious consideration which, in the authors’ opinion, 
it most certainly merits. The reason, no doubt, is 
that there are practically no published data of actual 
experience in Britain, and undoubtedly in some 
quarters the subject is still regarded with a strong 
element of scepticism. It is now some three years 
since carefully organised research was put in hand by 
the authors’ company, and it is thought that the 
publication of a selection of the data obtained will be 
appreciated. Before doing so, it is only proper that 
full credit should be given to those workers in America 
who have done so much pioneer work in this field. It 
is hoped that in the data which follow, something may 
be added to the already published results from the 
United States. Some consideration will be given to 
the theoretical side of the subject, but the authors wish 
in the present paper especially to stress the effect 
of controlled grain size on various properties of a 
selection of steels. This communication will not deal 
at all with the effect of controlled grain size on the 
higher carbon steels usually employed as tools. It 
is generally acknowledged that McQuaid and Ehn, in 
a contribution presented before the American Institute 
of Mining and Metallurgical Engineers in 1922, first 
concentrated attention on the effect of aluminium 
additions when dealing with the properties of steel in 
their response to case-hardening, which may be regarded 
as the origin of this work. Ehn contributed a paper 
to the Iron and Steel Institute in England, at the 
annual general meeting in May, 1922, but the potential 
value of these results was not fully realised—at least 
the reception was not enthusiastic. 

One often hears the statement that “ grain-size 
control has long been practised and understood.” In 
one sense this is true—that is, so far as it relates to 
the influence of ingot size, casting temperature, amount 
of reduction in section by hot-work, and grain refine- 
ment by heat treatment. It would be foolish to 
detract from the fundamental importance of all this 
work, the results of which are regularly applied in a 
common-sense way, as indicated by experience. The 
term “inherent grain size”’ is, however, something 
fundamentally different. The term is somewhat cum- 
bersome, but is indicative of the principle involved. 
Taking simple example, a medium-carbon steel, 
having a structure consisting of ferrite and _pearlite, 
has a certain grain size visible under the microscope in 
the cold. When heated beyond the Ac, point the grain 
size increases, ana the amount by which this grain 
size increases depends upon the temperature, the time, 
and the rate of heating. The inherent nature of a 
controlled-grain-size steel that the size of grain 
under a given set of conditions can be forecast and 
assured. Fine-grained steel increases its grain size 
on heating, but the temperature at which the grain 
size becomes relatively coarse is definitely higher than 
that at which a coarse-grained steel develops a similar 
grain size. This will Se referred to in more detail 
later. 

It is clearly essential that some standard conditions 
should be laid down to enable a comparison to be made 
of the inherent grain size of various steels. A variety 
of conditions might be used, but for simplicity the 
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authors will state the one generally accepted and the | 


one which they use, which is based essentially on the 
work of the original American investigators and issued 
as the American Society for Testing Materials Standard 
E.19.33: A specimen is selected of a suitable size 
to obtain a convenient micro-section when parted into 
two. All seale is removed from the specimen eithe 


* Paper read before the Lron and Steel Institute, a 
Diisseldorf, on Tuesday, September 22, 1936. Abridged 
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by filing or grinding. The sample is packed in a box 
containing good carburising compound (the authors use 
‘“ Hardenite ’). It is important that the box should 
be adequately sealed, as otherwise carburising gases 
will escape and prevent the formation of a hyper- 
eutectoid zone. The box and contents are heated in 
two hours and soaked for six hours at 927 deg. C. 
(1,700 deg. F.), and then allowed to cool slowly down 
to 400 deg. C. or less before emptying. tempera- 
ture should be regular within + 5 deg. C. A section 
is cut from the sample, polished on cut face, and 
etched with boiling alkaline sodium-picrate solution. 
The carburised case has then a clearly defined grain 
size, which is examined on a projection microscope at 
|a magnification of 100 diameters. Comparison of the 
| projected field with those given on the standard chart, 
which shows typical fields for each grain size, enables 
| the inherent grain size to be assessed. 
| 





purpose to demonstrate, first, that the grain size thus 
defined is controllable, and, secondly, that important 
physical characteristics of the resulting steel can be 
related to this grain size. Fortunately, it can readily 
be demonstrated that grain size is responsible for the 
differences that will be explained, in that it is possible 
to produce steels of different grain size from one and 
the same cast, if desired, for demonstration purposes. 
The Characteristics of Fine-Grain Steel.—It will be 
possible to give only a small selection from the data 
which the authors have accumulated, but there will be 
sufficient, it is hoped, to demonstrate clearly that 
certain fundamental properties attach to fine-grained 
steels. Speaking in genecal terms for a moment, 
every one must \haye experienced cases where two 
steels of similar composition (as normally reporte:(). 
having been similarly heat-treated, have produced 
disconcertingly different physical tests. Again, ther: 
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TABLE VIII.—Comparative TE 
Steel K. 1} in. diameter. 


NDENCY To TEMPER BRITTLENESS. 
0.Q. 830 deg., T. 600 deg. C. 





Yield Point 
Tons per sq. in 


Max. Stress 
Tons per sq. in 


Cooled from 


. Grain Size 
Tempering in eases 


Oil 
Furnace 
oil 
Furnace 


61 
60 


or° 


6 
4 
57-2 


Steel M. 1} in. diameter 


Max. Stress. Yield Point. 
Tons per sq. in. | Tons per sq. in 


Cooled from 


on (irain Size 
Tempering in : 


ou 
Furnace 
Oil 
Furnace 


65-2 w-4 
61-6 
“wo 


59-2 


55-3 
s 55-2 
53-0 


The grain size is reported as a number, which, in 
fact, represents the number of grains per square inch 
at a magnification of 100 diameters. The following 
tabulation illustrates the basis of the eight standard 
grain sizes normally worked to: 


Number of Grains per Square Inch 100, nm. 
Uiraln Size 


Index N 


Mes Maximum Minimum 


6 


12 





2 


As the basis of this table is » = 2%" 
larger or smaller grains may be calculated. Experi- 
ment shows that there is considerable latitude as 
regards time at carburising temperature, temperature 
|to which the specimens are cooled before withdrawal 
| from the furnace and carburising temperature, within 
| which there is no significant difference in the resulting 
| grain-size value. It is, however, desirable to maintain 
| standard conditions as far as possible. Thus, there is 


. | size of the austenitic grain developed at a specified | elements. The analyses of all the steels 


temperature. 
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How this is affected at other tempera- 


be dealt with later. It is the immediate 
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| Izod Figures. 

Reduction of | 0 
2 in. Area. 

| Per cent Per cent. Ft.-Ib., 

} | Average. 


Elongation « 


Decrease 
per cent 





19-0 
19-5 
19-0 
21-0 


0.Q. 830 deg., T. 600 de 
Whaaekeua’ ange 
Izod Figures. 
Reduction of |_ _ 
Area. | 
Per cent. 





Ft.-lb., 
Average. 


Elongation on 
2in 
Per cent. Decrease 


per cent 


47-0 
10-3 
65-0 
19-7 


20 
20-5 
22-! 
23- 


is the age-old controversy concerning the inherent 
properties of certain types of steel or certain casts of 
the same type of steel possessing different “ per- 
sonalities.”. The general phrase in England is to 
speak of “ body.” If one inquires carefully into the 
experiences that have led to the statement that one 
pieee of steel has more body than another, it is not 
| unusual to be told that the steel with body is more 
|“ foolproof’ in heat treatment, and not so liable to 
deterioration by ageing, &c. It would be foolish to 
claim that fine-grained steel is the simple answer to 
the production of steel having more body. The fact 
| does remain, however, that, judging by the standards 
| so often employed in comparing steels from this point 
of view, fine-grained steel undoubtedly possesses some 
lof these characteristics to a far greater degree than 
| coarse-grained steel. In the authors’ practice, it 1s 
now a matter of routine procedure always to determine 
| the grain size as one of the fundamental factors affecting 
quality. 

| In carrying out this investigation into the charac- 
| teristics of inherently coarse and inherently fine-grained 
| steels, it was decided (as ruling out most variables) to 
prepare, from a number of casts, ingots of coars« and 
| also of fine-grained steel from the same cast. It was 
also believed that any variation produced by modifica- 
tion of inherent grain size would be more likely to 
felt in the carbon steels and steels of low-alloy content 





r| established an arbitrary method of determining the | than in those containing greater quantities of alloying 


referred ‘ 
| below are collected together in Table I. The results 
1a 


obtained on such steels were of intense interest, an 
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the same procedure was thereafter applied to a study 
of the more highly alloyed steels. Tensile and impact 
tests were conducted on steels A to N. 

In general, it is found that the effect of fine grain, 
as against coarse grain, is to reduce slightly the 
maximum stress and yield stress, to increase slightly 
the ductility as shown by the elongation and reduction 
of area, and to increase very considerably the tough- 
ness as shown by the Izod test. It is well, perhaps, 
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tonnage. With increasing alloy content, and particu- 
larly when treating, say, 14-in. round bar, the same 
necessity for control of grain size does not exist, 
although it was found that, even in such steels, a 
decided improvement in the mechanical tests may be 
obtained. 

Hardness Penetration or Mass Effect.—It has been 
stated that the beneficial effects of inherent fine grain 
are offset by the lack of hardness penetration by 


TaBLe X.—ComPparRaTIVE STRAIN-AGE EMBRITTLEMENT. 














Izod Impact Figures. 












































Grain etentieinieneae SUIne Ee vis 
size. Treatment. 
Ft.-Ib. Decrease, 
Per cent. 
- are REGEN — = — o— — STA Raw: —— 
| Average. | 
; | Norm. 920 deg. C. 95 95 92 94-0 
a strained 15 per cent. 67 68 68-0 | 28 
| ” heated 250 deg. ©. } hour 13 22 14 16-3 | 83 
s | Norm. 920 deg. C. 92 97 8 95-6 
| e strained 15 per cent. 86 92 92 90-0 | 
* heated 250 deg. C. } hour 82 6 tata} 85-3 12 
Steel R. 
Izod Impact Figures. 
(Tain — = —EE —_ 
Size. Treatment 
Ft.-Ib. Decrease, 
| Per cent. 
Average.| 
2 | Norm. 920 deg. C. | 86 83 87 87-0 - 
oo strained 15 per cent. 66 67 68 67-0 23 
| = sas reheated 250 deg. C. 4 hour 31 24 30 28-3 | 68 
| 
7 | Norm. 920 deg. C. |} 90 89 92 91-3 
| - strained 15 per cent. | 77 78 76 77-0 14 
| _ reheated 250 deg.C. }hour | 70 72 76 72-7 =| 19 
Steel E. 
Izod Impact Figures. 
Grain 
Size. | Treatment. 
Ft.-Ib. Decrease, 
| Per cent. 
| } Average.| 
l | Norm. 830 deg. C. | 56 48 42 48-7 - 
- strained 15 per cent. 27 27 24 26-0 47 
| a reheated 250 deg. C. } hour 14 14 12 13-3 73 
7 | Norm. 830 deg. C. | 68 65 67 65-0 | 
e strained 15 per cent. | 56 56 51 54°3 17 
~ reheated 250 deg.C. }hour | 49 49 47 48-3 26 
| 
TaBLeE X1.—CoMPARATIVE QUENCH-AGEING. 
Steel P. 8 in. diameter. Norm. 920 deg. C. 
Grain Size Max. Stress. Yield Point. Elongation on 2 in. Reduction of Area. | Izod Figures. 
porn pi | Tons per sq. in. Tons per sq. in. Per cent. } Per cent. Ft.-Ib. 
| | 
ae - "; Average. 
3 25-8 18-6 42-5 j 70 93-0 
8 | 25-4 20-5 44°5 | 69 | 95-7 
8 in. diameter. Norm. 920 deg. C., W.Q. 650 deg. C., and rested. 
Resting Grain Sise Max. Stress. Yield Point. 2! oe a of Diamond Izod Figures. 
Period. Tons per sq. in. | Tons per sq. in. Percent. | Percent. | Hardness. Ft.-Ib. 
| | 
| 
| | Average. 
- | 3 29-0 19-2 | 38°5 71 } 158 98-7 
sicattinialle 8 28-3 19-0 40-0 75 161 98-0 
. 3 29-0 19-4 38-0 | 71 164 96-7 
Ls s 28-2 19°3 39-0 7 165 99-0 
” dawe | 3 31-4 j 21-9 | 32-5 | 69 179 95-7 
4 | 8 | 29-5 21-1 | 37-0 | 74 | 176 | 100-0 
M4 3 33-4 23-9 | 29-5 | 66 185 | 77-3 
x | 32-2 | 22-8 | 34-0 | 72 186 100-7 
2 3 35-0 | 24-6 29-5 66 193 | 63-3 
“4 ° 8 33-8 | 24-8 | 33-0 70 195 100-7 
“1 3 35-2 } 24-9 | 29-0 64 193 | 48-7 
| 8 34-0 25-0 31-0 69 190 97-0 





at this stage to point out that all the steels dealt with 
in this paper were produced in the open-hearth furnace, 
but the authors have proved to their satisfaction that 
the same principles apply to other methods of steel 
production. To refer briefly to some of the results 
obtained, it is a well-known fact that in the case of, 
say, 0-40 per cent. carbon steels, with or without the 
addition of small quantities of nickel, occasional casts 
are produced which, for no reason explainable by either 
composition or furnace history, will give comparatively 
low impact values. The results obtained show that 
the conversion of a relatively coarse to a fine-grained 
Steel results, for a standard heat treatment, in such an 
improvement of the impact value as definitely to 
ensure that adequate toughness is consistently obtained. 
This has been confirmed by the routine production of 





hne-grained steels of these types in considerable 


quenching. The authors are fully appreciative of the 
work of Shepherd, Bain, Herty, and others bearing 
on this question, with particular reference to tool 
steel, but it is proposed to limit this paper to a con- 
sideration of carbon and alloy structural steels. So 
far as these are concerned, it is found that, in general, 
fine-grained steel gives a lower tensile strength, to 
the extent of 2 tons or 3 tons per square inch, than 
coarse-grained steel of the same composition, but so 
far as depth of penetration is concerned the two steels 
behave similarly when judged by diamond hardness 
determinations. Two examples of the results of such 
tests are set out below :— 

Steel D.—A 4-in. length from a 3-in. square billet 
from this cast of steel, in both the coarse and the fine- 
grained condition, was oil-quenched from 850 deg. C., 
and a cross-sectional disc was cut from the middle of 
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the length. On this, diamond-hardness values were 
determined from the outside to the centre, with the 
following results : 


Coarse (Grade 3—4). 
& in. from 


Outside. Centre. 
266 260 253 251 236 229 228 226 
Fine (Grade 6-7). 
& in. from 
Outside, Centre. 
245 238 231 #225 221 220 218 221 


Steel L.—In this case a 3-in. length of 2}-in. square 
billet was treated by quenching in oil from 850 deg. C. 
and tempering at 500 deg. C. A similar slice was 
examined as before, and the following diamond- 
hardness values were obtained : 


Coarse (Grade 3). 

Outside. Centre. 
373 3875 «370 364 3866866 848 343 

Fine (Grade 7). 

Outside. Centre. 
351 $44 «(3370336 3310S 333 333 308 
These figures confirm the lower general hardness of 

fine-grained steels and also that the fall in hardness 

from outside to centre is of a similar order for both 
coarse and fine-grained steel. In addition, the tensile 
and impact values obtained for the different steels 
show that better impact values are obtained on fine- 
grain steels from large sections than are obtained under 
similar circumstances on steels of coarse-grain size. 
To sum up, apart from the slight general lowering of 
hardness for a given composition and treatment of the 
steel, there is no reduced hardness penetration in fine- 
grained steels and, when judged by impact-test results, 
there is less evidence of mass effect. The effect of 
fine grain in reducing the hardness and tensile strength 
can, of course, be readily allowed for and corrected by 

a slight adjustment of the hardening elements (carbon 

and manganese, for example) or, in some cases, of the 

heat treatment. 

Temper-Brittleness.—Examination was made on a 
series of casts as to the effect of coarse and fine inherent 
grain size on the Izod impact value produced by 
cooling, respectively, in oil and in the furnace from the 
tempering heat. The results of these tests are given 
in Table VIII, from which it will be seen that, while 
reduced impact values are still obtained on steels 
normally subject to temper-brittleness, the percentage 
reduction in impact value is lower than on comparable 
coarse-grained steels. In each case the Izod impact 
figure given is the average of three determinations. 
Further, in view of the higher impact values on the 
fine-grained oil-quenched samples, the specimens slowly 
cooled after tempering give definitely improved results 
over those obtained on coarse-grained steels. 

It is generally recognised that many steels, particu- 
larly of the nickel-chromium type, suffer a loss in 
impact value when tempered within the temperature 
range 250 deg. C. to 400 deg. C., and this particular 
feature has been examined, with the same result as for 
temper-brittleness, namely, that the higher initial 
impact value and lower percentage decrease result in a 
definite increase in the impact value on the fine-grained 
steels. 

Strain-Age Embrittlement—The property of mild 
steel of developing embrittlement, as judged by the 
impact value, following the re-heating of cold-worked 
steel to a temperature of 250 deg. C. or a period of 
rest of some three or four months at room temperature, 
was dealt with by one of the authors at the spring 
meeting of the Institute in 1929. The effect of inherent 
grain size on this phenomenon was examined. The 
results of these effects are set out in Table X, which 
includes, in addition to the mild steel, tests on a 
0-30 per cent. carbon, 1-25 per cent. manganese steel, 
to show that the effect is not restricted to mild steels. 
It will be seen that not only is the resistance to strain- 
age embrittlement considerably increased in the fine- 

rained steel, but that the loss of toughness, as judged 
y the impact test, produced by a given amount of 
cold-working is also reduced. 

Quench-Ageing of Mild Steel.—The hardening effect 
produced in soft steel when quenched over a wide range 
of temperature, including temperatures below the 
Ac, point, followed by being allowed to stand for some 
four weeks, is well known. Table XI sets out the 
results of a series of tests comparing the effect of 
inherent grain size in this respect. In each case the 
Izod impact figure given is the average of three 
determinations. It will be seen from these data that 
the fine-grained steel gives an increase in hardness very 
similar to that obtained from the coarse-grained sample, 
but that the ductility figures are generally higher than 
those obtained on the coarse-grained, and, whereas 
the drop in impact value on the coarse-grained steel is 
of the order of 50 per cent., there is no appreciable fall 
in the impact obtained from the fine-grained steel. 

Case-Hardening.—The authors’ experience of the 
case-hardening steels has not been so extensive as 
that of the oil-hardening types, but quite a number 
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of low-carbon casts have been examined. There is a 
tendency for the carbon penetration during case- 
carburising to be slightly less on fine, than on coarse- 


grained steels. For instance, as extreme cases, on | 


carbon case-hardening steel a total depth of 1-6 mm. 
on coarse-grained steel has been found, as against 
1-2 mm. on fine-grained from the same cast, and on 
3 per cent. nickel case-hardening, a penetration of 
1-5 mm. on the coarse as against 1-2 mm. on the 
fine-grained from the same cast. Other instances 
could be quoted where the depth of penetration has 
been found to be the same in both types of steel, but 
it would appear that there is a tendency, as stated 
above, for the coarse-grained material to have a slightly 
greater depth of penetration. As regards mechanical 
properties, the characteristics reported for oil-hardening 
steels seem to hold also for case-hardening steels, 
namely, that on a given cast or type of steel, if the 
impact properties tend to be on the low side in the 
coarse-grained condition, these are definitely improved 
by the use of a fine-grained steel and, further, that 
this effect is less marked with increasing alloy content 
of the steel in question. 

Ease of Heat Treatment.—Statements have been made 
that steels of inherent fine-grain size give less trouble 
in the hardening shop than is normally experienced, 
particularly as relating to distortion and cracking. 
The authors were unable to produce any definite data 
with regard to the question of distortion, but, even if 
one were to assume that distortion is not reduced, it 
seems reasonable to anticipate that when using steels 
of definite, controlled grain size, there should be less 
variation in the type and amount of distortion from 
cast to cast than if the grain size is not controlled. 
With regard to cracking, it can be said definitely that 
the use of fine-grained steel is a decided advantage. 
The authors have one case particularly in mind, of 
a water-hardening nickel-chromium steel on which 
approximately 10 per cent. to 15 per cent. rejections 
were obtained due to cracking in heat treatment, 
irrespective of the works or type of furnace in which 
the steel was produced. A trial was made, comparing 
coarse and fine-grained steels, and no defectives were 
produced from the steel of inherent fine grain. This 
resulted in the routine production of fine-grained steel 
for this purpose, since when consistently satisfactory 
results have been obtained. 

(To be continued.) 








THE EFFECT OF THE ROAD SUR- 
FACE AND ITS MAINTENANCE 
ON ROAD SAFETY.* 

By R. G. C. Batson, M.Inst.C.E., M.I.Mech.E. 
(Concluded from page 404.) 


Conspicuity.—It will no doubt be agreed that a light- 
coloured surface adds to safety. A typical complaint 
was voiced during a recent inquiry into a fatal accident 
on a road in Surrey, when the driver of the vehicle 
involved stated that owing to the dark colour of the 
road surface he was unable to see the pedestrian until 
he was a few yards away. 

The Ministry of Transport has experimental work in 
hand to compare light-coloured chippings for surface 
dressing. Twelve experimental lengths, each 85 yards 
long, were laid in July, 1935, in Sheffield, by arrange- 
ment with Mr. W. J. Hadfield, the City Engineer. 
The existing road surface consisted of old tar macadam 
which had previously been surface dressed with No. 2 
Road Tar and basalt chippings. The binder used for 
the experiments was tar; chippings of a different type 
were employed for each section. The types of chippings 
include granite, limestone, red shale and basalt. 

A rough laboratory test developed by Mr. R. Preston 
was made at the Road Research Laboratory on eight 
different samples of the chippings, in order to determine 
their relative light reflecting values when tested under 
identical conditions. For this purpose a grease. 
spot photometer was used as shown in Fig. 3. This 
consists of a box, blackened internally, with a false 
bottom inclined at an angle of 15 deg. to the true bottom. 
The chippings under test were closely packed together 
in a single layer on the false bottom and were illuminated 
by two 24-watt automcbile bulbs placed inside the box 
on the end opposite the inclined false bottom, The 
light was reflected by the chippings in the direction of 
& grease spot placed in the end of the box. 

A 3-watt bulb outside the box was adjusted in 
distance from the grease spot until the illumination 
of this spot was balanced and the distance (d) was then 
measured, The intensity of the light reflected from 
the chippings was inversely proportional to d*. By 
multiplying * by a suitable constant factor, a figure 
of merit was obtained for the various chippings. 
factor actually used was such as to give a figure of 

* Paper read before Section G of the British Associa- 
tion at Blackpool, on Tuesday, September 15, 1936. 
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| merit of 100 for white paper with a matt surface 
(blotting paper). The chippings were examined in the 
dry state and also after wetting, and the results obtained 
are given in Table V. A recent inspection of the road 
showed that, in general, the gravel and red shale gave 
the greatest conspicuity. This is in approximate 
agreement with the results of the laboratory tests when 
it is remembered that the limestone was only used on the 
road when mixed with basalt. 


Tasie V. 


Figure of Merit 
(white paper = 100). 


Description of Chippings. —_ 





Section 


No. | 


| le 
| Sample dry. | Sample wet. 
| | 


j-in. Limestone 

iin f#-in. Gravel (A) 
-in. Gravel (B) 

| §-in. Granite (D) 

| #-in. Red Shale 

| j-in. Gravel (C) 

| g-in. Granite (E) .. 60 
| j-in. Basalt ; 45 





In Section 3, 78 per cent. of Gravel (B) was mixed 
with 22 per cent. of red shale; in Section 9, the 
basalt was cement-washed two weeks after spraying ; 
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| his vehicle ‘and, in some cases, induces higher speed: 
than other circumstances justify. 

No correlation at present exists between surface 
| irregularities, type of vehicle and speed. The first 
| step in obtaining this correlation was to devise a satis. 
| factory method of measuring those irregularities which 
were independent of other variables. An apparatus for 
this work has been constructed at the Road Research 
Laboratory.* It consists of a 16-wheeled vehicle, 
carrying an instrument box and a revolving wheel for 
recording the irregularities. The vehicle is pulled along 
the road and provides an average datum line. At the 
same time, the wheel runs over the surface under test 
and its vertical motion is transmitted to a recorder in 
| the instrument box. The recorder is arranged to give 
a profile of the road, with the horizontal scale suitably 
reduced. Further mechanism provides data in a 
summarised form, which requires no office analysis, 
but can be used directly as a measure of the irregularity 
of the surface. Only preliminary work has so far been 
| carried out with the apparatus, but the results obtained 
indicate that it will prove a useful tool. An approximate 
correlation with the riding qualities of road surfaces 
indicates that where the sum of the upward movements 
from the average level of the road is below 20 in. in 
| 220 yards, the road gives a reasonably good ride, but 
where this figure is above 40 in., the surface is unsatis- 
factory in this respect. 

The process of surface dressing a road surface results 
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in No. 10, 50 per cent. of basalt was mixed with 50 per 
cent. of limestone; and in No. 12, 73 per cent. of 
Granite (D) was mixed with 27 per cent. of red shale. 

Continuity.—The condition of the road surface is not 
the only point which matters in the safety problem. 
The vehicle and the personal skill of the driver are of 
equal importance. On any given run the vehicle can be 
considered as a constant factor and the driver then has 
to adjust himself to changing road conditions. Any 
standardisation of such conditions reduces the amount 
of “ readjustment ” of the driver in the relation between 
himself, the vehicle, and the road, and promotes safety. 
Continuity on the road is therefore of importance, 
such as continuity in traffic signs and superelevation, 
continuity in conspicuity and rugosity, &c. 

Equal rugosity across the road is necessary, as well 
as continuity in rugosity along the road. A test made 
on some wood blocks laid between tram rails emphasised 
the importance of this matter. In the case in question 
the surfacing material between the kerb and the near 
side tram rail was asphalt well covered with precoated 
chippings. Measurements of sideways-force coefficient 
on the wood blocks and pre-coated chippings under wet 
conditions (see Table VI) showed that whereas the 
latter gave good resistance to skidding, the former 

Taste VI. 


Sideways Force Coefficients. 


Speed, m.p.h 
Asphalt with 


Wood Blocks Pre-coated Chippings. 


| 
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, 0-95 
0-925 
0-925 
0-90 


0-225 

















| surface was poor in this respect. Hard braking of a 
| vehicle, partly on the wood blocks and partly on the 
| asphalt, would cause a swerve of the vehicle towards 
| the material having the good anti-skid properties. 

| Surface Irregularities—A road surface which gives 
|@ rough ride, besides being a source of discomfort, is 


also a possible source of danger. It is well known that 
the type of irregularity of the surface, the type of 
| vehicle and the speed of the vehicle, are related to the 
|“ riding ” of the vehicle. Irregular granite setts, such 
as are found in some parts of France, can only be 
| negotiated safely by a touring car at low speeds (say 
below 5 m.p.h.) or high speeds (say above 40 m.p.h.). 


| friction on corrugated roads at high speeds is lower 

than that given on level roads of the same materials 
j}and surface finish. 
| dangerous in that it reduces the driver's control over 


An irregular road, therefore, is | 


in the reproduction of the irregularities of the old 
surface on the treated road. Continued surface dressing 
| aggravates the trouble. The use of thin surfacing, 
jin. to lin., to give the old surface better riding 
qualities, is still in its infancy, but where it has been 
employed, successful results have, in many cases, been 
obtained. 

In presenting this paper for discussion, the author 
would like to express his thanks to the Ministry of 
Transport for permission to include details of some of 
the work carried out by its Experimental Branch; to 
Dr. Stradling, the Director of Road Research, for 
permission to write the paper ; and to his colleagues at 
the Road Research Laboratory for their co-operation. 











Farapay House Op Stupents’ Association.—The 
| twenty-eighth annual dinner of the Faraday House 
Old Students’ Association will be held on October 30 
at the Savoy Hotel, Strand, London, W.C.2. Mr. H. W. 
Swann, A.M.I.E.E., H.M. Senior Electrical Inspector of 
Factories, President of the Association, will be in the 
Chair. Application for tickets should be made to the 
honorary secretary of the Association, 66, Southampton- 
row, London, W.C.1. 


Ro.iinG-Mitt Bearings.—Considerable attention has 
recently been devoted to the development of moulded 
Bakelite bearings for rolling mills and other heavy duties, 
and we are informed that Messrs. Bakelite, Limited, 68, 
Victoria-street, London, S.W.1, have themselves done a 
considerable amount of work on the development 0! 
“ Trefoil ’ Bakelite laminated bearings of the machined 
type. Standard products have been successfully adopted 
in these bearings, thus reducing the cost as compared 
with specially designed bearings produced by moulding 
processes. One of the most successful methods is to 
machine a standard metal bearing housing with grooves 
approximately 2 in. wide by } in. deep running co-axially 
with the centre of the bearing. Strips of Bakelite 
laminated material are inserted in the grooves, and the 
built-up bearing so formed is machined to size, end plates 
being [fitted to prevent excessive leakage of lubricant 
| and to take up any side thrust. In a built-up bearing 
| of this description the final machining operation ensures 
| that a perfectly-fitting surface is produced. As regards 
| lubrication, the material itself possesses low-friction and 

non-scoring properties with the ability to resist shocks, 
and also, compared with metal, a low thermal conduc - 
| tivity. The latter quality demands that lubricant shall 
| be present in sufficient quantity to remove the heat 
|generated. The most satisfactory lubricant for a 
| speeds and for loads up to 4,000 lb. per square inch is 
| water mixed with a water-soluble oil free from acid and 
alkali. In special cases where the presence of oil 's 
| undesirable, water alone is equally satisfactory if the 





The | There are also indications that the coefficient of | 51) necks are greased before shutting down, and if the 


| load does not exceed 2,000 Ib. per square inch. 


* Report of the Road Research Board for the Perio 
| ended March 31, 1935, pages 126-129. 
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is given in Fig. 2 on this page, crosses the Forth 
between Kincardine on the Fife shore and Higgins 
Neuck in Stirling. It is about half a mile long. 


Tue bridge across the River Forth at Kincardine, | From the northern bank it is approached by an 
which is to be formally opened on Thursday, Octo- | embankment 400 ft. long, and by three 60-ft. steel 
ber 29, will, as will be clear from the annexed map, | spans over the London and North Eastern Railway, 


Fig. 1, 
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improve road communication between the while on the south there is a 450-ft. embankment, a 
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Fie. 2. 





View or Bripce From THE NorRTH. 








Fie. 3. 


mining areas of Fife, Clackmannan and Kinross with 
‘Glasgow and the industrial districts of south-west 
It will also reduce the distance by 
road between Edinburgh and Dunfermline from 
57 miles to 38 miles and mitigate the congestion 
at Stirling Bridge, which up till now has been the 
toad bridge furthest down the Forth. The new 
bridge, a general elevation of which is given in 
Fig. 16, Plate XXIV, and of which a general view 


Scotland. 
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Lodge, London, 8.W.1, and the main contractors 
were the Cleveland Bridge and Engineering Com- 
pany, Limited, Darlington. 

At the northern end of the site good grey sand- 
stone was found at depths down to a maximum 
of — 37 ft. O.D., near the proposed position of the 
swing span. Here, however, a fault exists; 
and just south of the swing span sandstone was not 
found until a depth of — 60 ft. O.D. had been 
reached, Thereafter, the rock fell away to as much 
as — 78 ft. O.D. or more, soft material being encoun- 
tered on the south side at depths of 80 ft. Above 
this material was a soft muddy clay, which was 
quite unsuitable for foundations. Between — 30 ft. 
and — 50 ft. O.D. there was, however, a layer of 
hard bound gravel from 2 ft. to 6 ft. thick, which 
was more suitable, and underneath this was a layer 
of fairly stiff clay. On the south bank, the condi- 
tions were even worse, the surface being of soft 
muddy clay and peat with no hard material below 
them to a considerable depth. 

On the northern side the foundations for the 
abutments and the first two piers were obtained 
by driving 16-in. by 16-in. reinforced-concrete piles 
down to the rock at a depth of about 20 ft. 
Those for the remaining piers, including that carry- 
ing the end of the swing span, were constructed by 
sinking two steel cylinders with an internal diameter 
of 14 ft. 6 in. on to the rock, which was excavated 
to a depth of about 2 ft. The three sets of cylinders 
nearest the shore were sunk in free air, owing to the 
softness of the material overlying the rock, but 
compressed air was used on the remainder. After 
a key with the rock had been obtained, the cylinders 
themselves were filled with mass concrete up to a 
few feet below low water level. Two tapering 
concrete columns were then superimposed upon 
this mass within the cylinders, and subsequently 
within steel shuttering, and the upper part of the 
cylinder was removed. Steel shuttering was also 
used to form the reinforced-concrete cross beams 
which connect the pairs of piers. An elevation and 
sections of typical piers for the 50-ft. spans are 
given in Figs. 6 and 8, page 436, while the con- 
struction of one of the piers carrying the 100-ft. 
spans will be clear from Figs. 9 to 11, page 437. 
The sites of the piers were reached by building out 
a staging from the shore. This staging is shown 
under construction in Fig. 3. 

In the case of the swing span a cofferdam was 
built round the entire site and six cylinders, having 
a diameter of 14 ft. 6 in., were placed at the angles 
of a hexagon and sunk by compressed air down to 
contact with rock. The cylinders were then filled 
with concrete and a hollow reinforced-concrete pier 
structure was built on these six cylinders. Of the 
piers flanking this central pier, the one on the north 
was also constructed in the way just described, but 
the two cylinders were 21 ft. in diameter. When 
the two piers had been built up to the required 
level, the reinforcement for the cross-beam, which 
was 60 ft. by 22 ft. by 4 ft. 6 in. thick, and had been 
built up on land, was lowered into position. The 
concreting was then carried up to the final level. 
In the case of the southern flanking pier, below 
which hard grey sandstone was not found until a 
depth of — 60 ft. O.D., had been reached, the foun- 
dation consists of 76 18-in. by 18-in. piles, which 
were driven down to the rock. These piles are 
arranged in two rings, the outer row being raked 
to give stability and the heads locked together 
by a reinforced concrete block, 65 ft. long by 27 ft. 
wide, on which the superstructure was erected. 
The construction of the centre pier is shown in 
Figs. 17 to 18, and 20 to 23, Plate XXIV. A view 
of the top of this swing span pier showing the 
platform and reinforcing steel is given in Fig. 28, 
on page 448. 





263-ft. piled viaduct and nine 50-ft. reinforced- 
concrete spans. The bridge proper consists of four- a very wide bearing area out into the river, and 
teen 100-ft. steel spans, with a swing span in the | using it to carry a transportable steel structure for 
centre. The latter is 364 ft. long and provides two | driving the necessary piles. A cylinder, similar to 
150-ft. openings for shipping. The bridge carries a | those employed on the north side, was then lowered 
30-ft. roadway and two 5-ft. pathways, which are| rather than forced into position, and pre-cast 
cantilevered out from the main structure. The con- 
sulting engineers for its design and construction were | this by the pile-driving bridge. 
Sir Alexander Gibb and Partners, Queen Anne’s | 50-ft. spans, six piles were driven, all, except one 


On the southern side, the problem of obtaining 
|a good foundation in the soft material of the river 
| bed was overcome by building a timber staging with 


concrete piles, 18-in. by 18-in., were driven inside 
In the case of the 
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in the centre, being given a rake to ensure stability, 
as indicated in Figs. 6 and 7. For the 100-ft. 
spans, nine piles, five of which were raked, were | 
used. The heads of the piles were bound with a/| 
concrete cap to the full diameter of the cylinders, 
a key between this cap and the superimposed | 
concrete being obtained by reinforcing bars, as can 
be seen in Fig. 9, page 437. Above this point the | 
cylindrical column was built up within shuttering in 
the way described for the piers on the northern 
side. The piled viaduct, the construction of which 
is shown in Figs. 4 and 5, is supported on 18-in. by 
18-in. pre-cast concrete piles, which were driven 
to a depth of 65 ft. and were arranged at 10-ft. 
centres longitudinally and 15-ft. centres trans- | 
versely. Other river work consisted of a timber 
dolphin, 470 ft. long and 50 ft. wide, with bull-nose 
ends, which was constructed of incised and creosoted 
Canadian Douglas fir, to protect the swing span 
from passing vessels when it is in the open position. | 
As the water is fresh, no damage from teredo is | 
anticipated. Protective fending is also provided | 
round the two flanking piers. 

The south approach road, which is about a mile 
long, is 30 ft. wide, with a 6-ft. footpath on one | 
It is of bottomed and metalled construction, 
and is drained by deep ditches. On the north 
bank, the recently opened Kincardine by-pass 
road is connected with the bridge by a reinforced- 
concrete approach, 500 yards long and 30 ft. wide. | 
Both roadways are widened to 32 ft. on the curves, 
to give more room for vehicles, and are superelevated | 
at these places. As the spans across the London 
and North Eastern Railway are built on a curve, 
the girder seatings on the piers are stepped up so that | 
the girders, which are of varying length, are at 
different levels. 

Coming to the superstructure, the piles forming | 
the foundation of the viaduct are arranged in three | 
rows across the structure, and carry a cross-beam | 
which extends to the full width of the main deck. At | 
every fifth panel, the piles are in duplicate, and the | 
cross-beam covers the heads of all six. These extra | 
piles form a stiff structure and are provided to ac- 
commodate an expansion joint filled with bitumen, | 
and intended to relieve stresses due to longitu- | 
dinal expansion of the section. The expansion of | 
the whole viaduct is taken up by a sliding joint, which 
is placed at the point where the 50-ft. reinforced- | 
concrete spans are joined. As will be seen, the 
line of the openwork parapet is broken by a pilaster 
at each panel. 

As can be seen in Fig. 7, annexed, each of the nine | 
50-ft. spans is made up of a portal beam, which is | 
carried on the columns forming the pier. This | 
beam supports five concrete pillars, those on the | 
outsides being | ft. 10 in. wide, and the remainder | 


side. 


| 


1 ft. 8in. wide. Each span 
is divided into five panels 
by cantilever brackets, 
which carry the footway. 
These brackets are sur- 
mounted by the posts 
which support the parapet, 
as shown in Fig. 8. The 
appearance of the struc- 
ture is enhanced by pilas- 
ters, which are placed 
above each pier on each 
side, those at the junction 
between the 50-ft. and 
100-ft. spans being of larger 
size than the remainder. 
At this point, too, there is 
a cross wall which joins the 
ends of the concrete beams. 
The surface of the pilas- 
ters was given a mottled 
finish by attaching a coarse 
woven material to the in- 
side of the forms. By this 
means the surface texture 
of the concrete has been 
considerably improved. 

The nine spans are di- 
vided into three groups to 
allow for expansion, each 
group being fixed at one 
end, and free to slide at 
the other. The joints be- 
tween the sections at the 
intervening piers are bitu- 
men-filled, Details of the 
expansion joint used are 
given in Figs. 8 and : 
13 and 14. As willbeseen, ‘.; L_! 
they consist of mild-steel 
plate, which is attached to the beam of the span and 
rests on a j-in. phosphor-bronze plate. The latter 
is screwed to a cast-iron sole plate, which in turn 
is grouted into the portal beam of the pier. 
These joints are cut away at the end of each span 
to leave room for the pilasters, which are formed 
solidly with the pier. 

The fourteen 100-ft. spans each consist of six 
girders, which vary in depth from 9 ft. at the piers 
to 5 ft. at the centre. They are placed side by 
side at 6 ft. centres, being bolted to the concrete 
portal beams by 14 in. holding-down bolts through 
3-ft. 6-in. by 18-in. by }-in. bearing plates. They 
are cross bracketed together by 3}-in. by 34-in. by 
j-in. angles, and are provided with stiffeners at 
intervals of 5 ft. Half these structures are con- 
tinuous between their supporting piers and are 
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30.0 Centres of Piers 


provided with cantilevers, which project towards the 
adjacent piers. The spaces between these cantilevers 
are spanned by suspended girders. The latter 
girders are 49 ft. 6in. long and, except that they 
have rather lighter flanges, are similar to the central 
sections of the continuous girders. They are 
supported at each end on bearings which allow them 
to rock under load or when expanding or con- 
tracting, and at one end they are free to slide. 
The bearings consist essentially of projections 
from the ends of the suspended girders, which rest 
on corresponding projections on the ends of the 
cantilevers. At the sliding-bearing end, the canti- 
lever carries a 15-in. by 13-in. by 3-in. cast-steel 
plate, to the upper surface of which a }-in. thick 
phosphor-bronze plate is fixed. A steel bearing 
piece, with a rocking lug 4 in. wide, slides on this 
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plate, the upper surface of the lug being machined 
to a convex radius of 6} in. A female counter- 
part attached to the suspended girder rides on 
this surface. At the other end, where the bearing 
is fixed, the male lug is carried directly by the 
cantilever. 


The continuous girders are supported on the 


concrete portal beams of the piers to which they are 
bolted by 1}-in. bolts through 3-ft. 6-in. by 18-in. 
by }-in. bearing plates. At every alternate pier these 
plates rest on cast-iron bed plates, which are em- 
bedded in the concrete and carry a }-in. liner of 
phosphor bronze. The bolts pass through this bed- 
plate and through slotted holes 3 in. long in the 
bearing plates, so that any expansion in the latter 
can be taken up. 

The girders support a floor of }-in. buckled 
plating, which is placed with its convex side down- 
wards between the outermost girders on each side, 
‘0 provide sufficient depth of foundation for the 
cambered roadway. The erection of the steel 
work for the 100-ft. spans was complicated by the 
fact that the staging mentioned above lay down- 


stream of the bridge and that the cranes on it were | 


hot capable of swinging the load across to the up- 
stream side. The continuous girders were there- 
lore supplied in the three parts, the two cantilever 
ends and the central portion between them. These 
were riveted up on the piers and drawn into 
pesition across rollers by winches. Flat bottomed 
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The upper portion of the pier supporting the 
swing span consists of a reinforced-concrete cylinder, 
with an external diameter of 42 ft. and 5 ft. thick, 
as shown in Figs. 17, 18 and 20 to 23, Plate XXIV. 
It carries two steel girders, each about 6 ft. deep, 
which are placed on diameters at right angles to 
form a cross. These girders, as will be seen from 
Figs. 17, 21 and 23, Plate XXIV, are embedded 
in concrete, and where they intersect, U-shaped 
holding-down bolts were inserted and the upper 
surface was prepared to take the centre pivot 
of the span. The cylinder wall carries a grillage 
of I-beams (Figs. 19 and 22), supporting the 
| lower roller path, which, in turn, transmits the 
weight of the span to the foundations. On this 
roller path run sixty tapered steel rollers, each of 
which is 1 ft. 4 in. long, and has a mean diameter of 
1 ft. 8 in. The upper roller path is bolted to the 
underside of a drum girder, with the same mean 





A Were then laid across the ends of the cantilevers | diameter, 36 ft. 9 in., which was built up of }-in. 
© Support the suspended girders through joggled | plate to form a grillage of two drums, one inside 


angles, which were bolted to their top flanges. | the other. 
the suspended girders themselves were | by 3}-in. channels, and the flanges are formed of 
| 8-in. by 6-in. by }-in. angles, with a }-in. top plate 


Finally, 


drawn int 


© position by winches. 





These drums are held together by 10-in. 








50-Fr. ReINFORCED-CONCRETE SPANS. 


and a j-in. bolt over plate. They are shown in 
Figs. 19 and 27. Further strengthening is obtained 
by the use of eight radial girders, 3 ft. 3 in, deep, 
which are riveted to a collar round the central pivot. 

At eight equi-distant points round this drum girder 
are supports for two longitudinal and two transverse 
girders shown in Figs. 25 and 26. These are arranged 
in a square and rest on pad billets, four of which 
are 4 ft. 9 in. and four 2 ft. 9 in. by 2 ft. by 2 in. 
The longitudinal girders, which are immediately 
beneath the bottom chords of the superstructure, 
are 8 ft. 3 in. deep, while the transverse girders 
which extend up to roadway level, are 11 ft. deep. 
The span itself, which is 364 ft. long and weighs 
about 1,600 tons, is carried by these girders, and 
consists of a double cantilever structure, with four 
panels on each side of a central panel. 

The spindles carrying the rollers are mounted ina 
frame built up of 10-in. by 12-in. channels, the 
frame itself being held in position by thirty 1}-in. 
steel radial rods as shown in Fig. 27. At their inner 
ends these rods are connected to a plate surrounding 
the pivot, while at their outer ends they are connected 
to extensions of the spindles through turnbuckles. The 
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outer end of each spindle is keyed into the frame, generator. There is also an_ electrically-driven | has made an extensive study of the theoretical and 
while at the inner end it is locked to it by two nuts. | compressor for charging the air bottles and a pump | practical aspects, his important studies being on 
To counteract the force which, owing to its taper,| for supplying pressure oil for operating the locking | the colloidal and differential technique of flotation. 


tends to push each roller outwards, each spindle is 
provided with a square neck near its outer end, on 
which is mounted a mild steel collar 7 in. in diameter. 
This collar bears on a }-in. phosphor-bronze plate 
of the same diameter, pinned to the roller, Outward 
movement of the rollers is thus prevented by 
the frame. At the inner end the position of the 
roller is determined by a similar }-in. phosphor- 
bronze plate, 7 in. in diameter, which is held in 
position on the spindle by two lock nuts. This 
plate is set with a clearance of about ,; in. from the 
roller. 
rotate about them, in a loosely fitting phosphor- 
bronze sleeve, which is in turn provided with clear- 
ance in the bore of the roller. This sleeve and 
the thrust pad are lubricated by grease nipples at 
the outer end of the spindle. The whole roller path 
is enclosed by covers to prevent the entry of snow. 

The centre pivot of which a view appears in Fig. 


31, on page 448, rests on a base with a diameter of | 
The radial rods | 


7 ft. 6 in. and carries two collars. 
mentioned above are connected to the lower of thes« 
collars, This works on a bronze sleeve 3 ft. 2 in. in 
diameter and 3 in. thick. The other collar is con- 
nected to the radial arms of the drum girder and 
has an internal diameter of | ft. 10] in. and a height 
of 3 ft. 3g in. It rotates on two bronze sleeves, one 
of which is 10 in. and the other 8} in. long. 

The swing span was erected in the open position 


to prevent interference with the river traffic, 


use being made for this purpose of the dolphin | 


which forms part of the permanent work. Special 
precautions were taken to ensure that the lower 
roller track should be level and concentric with the 
central pivot as well as that its upper face should 
be set to the same slope as the rollers. The whole 
of the top of the pier was enclosed in a tent to 
protect the instruments and the pivot was then 
erected temporarily on the centre line of the bridge 
and as near as possible to the centre of the pier. 
The segments of the bottom roller track, each 
subtending an arc of 22} deg., were laid in position, 
bolted together and adjusted for concentricity 
with the pivot. When this had been done the pivot 
was removed and replaced by a level. 

To correct for level and slope the ring was sup- 
ported by wedges which were driven in in pairs, 
one from the outside and one from the inside at 
intervals of 6 ft. To correct for slope alone the 
lower wedge was finished rough so that its finished 
thickness and taper could be decided upon after 
measurements had been taken on the bridge. 
When the wedges had been driven and machined 
in accordance with the results of these measure- 
ments the grouting was completed, final tests show- 
ing an accuracy of between 0-002 in. and 0-003 on a 
circle with a mean diameter of 36 ft. 9§ in., both for 
level and slope, The centre pivot was then re-erected 
and adjusted for concentricity relative to the roller 
path. On the completion of the lower track the 
rollers and roller frame were erected upon it and 
the positions of the rollers in the frames adjusted 
by the locknuts mentioned above. Similarly, the 
positions of the former relative to the track and 
centre pivot were adjusted by the turnbuckles. 
A view of 60 of the rollers in position is given in 
Fig. 29, on page 448. 

The drum girder was temporarily erected upside 
down at the works and the upper roller track bolted 
to it. A mean diameter circle was then inscribed 
on the latter to facilitate erection on the site. For 
levelling purposes shims were inserted between the 
track and the girder until the track bore evenly 
on the rollers witl. the drum in various positions. 
A view of a section of the rollers being lowered | 
on to the roller path is given in Fig. 33, while the 
path and circular rack can be seen in Fig. 32. 

The machinery for operating the swing span is 
illustrated in Fig. 30, on page 448. It consists of 
two 50-h.p. motors, which were manufactured by 
Messrs, Laurence, Scott and Electromotors, Limited, 
Norwich, and are supplied with direct current from 
a 150-h.p. Ward-Leonard set. Power is normally 
obtained from the public mains, but in case of 
emergency can be drawn from a Brush oil engine, 
which drives an alternator and 


f . | 
[he spindles are enclosed, where the rollers 


direct-current | contributions to the original literature. 


| bolts and wedges. Further details of this plant, 
| together with the control and signalling gear, which 
| were manufactured by the General Electric Com- 
| pany, Limited, Magnet House, Kingsway, London, 
W.C.2, will be given in a subsequent article. 

(To be continued.) 
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By PRoFEssors 
London : McGraw. 
[Price 2ls. net.) 


inalytical and Applied Mechanics. 
G. R. CLEMENTs and L. T. Witson. 
Hill Publishing Company, Limited. 
As indicated by the title, this book deals with the 
subject of mechanics from the standpoint of applied 
|mathematics. The authors state in the preface 
that they have endeavoured to produce for students 
| a text-book giving a simple but rigorous treatment 
of the mathematical and physical theory necessary 
for a first course in mechanics and to include a wide 
| variety of examples directly useful to the student 
of engineering. They are to be congratulated upon 
the excellent work which is the result of their 
effort. The work is intended for students who 
have a knowledge of the early stages of the differen- 
tial and integral calculus, this being used freely 
throughout the book. It might, therefore, prove 
a suitable text-book for students taking the final 
year’s work for a National Certificate in Engineering. 
The text is well illustrated by solutions to the 
examples, the method of solving being very clearly 
set out, and it is a definite advantage to have the 
problems given at the end of each section numbered 
consecutively throughout the book, there being 
920 in all. The book opens with a chapter on 
vectors and then deals with concurrent and coplanar 
forces, framed structures, moments of inertia, 
stress, strain, torsion and bending before proceeding 
to kinematics and dynamics. Approximately one- 





of materials. 

It is to be regretted that in the section covering 
strength of materials, while the general develop- 
ment of the subject-matter is excellent, no mention 
is made of the relationship between longitudinal 
and lateral strain for a body under stress, the 
latter not even being mentioned. Again, the 
authors treat the theory of thin pressure vessels for 
the case of pipes only, obtaining the stress values 
for the longitudinal seams, but not for circum- 
ferential ones. In the chapter on beams and 
bending, no reference is made to the secondary 
effects of bending and in discussing simple bending, 
the authors omit the necessary condition that the 
material must be symmetrically disposed about 
each side of the load line, while they include, among 
their examples on simple bending, the case of an 
angle iron with one leg vertical and vertical loading, 
and in at least one other instance an unsymmetrical 
section is used. 

The treatment of kinematics and dynamics is on 
| the whole excellent, some new problems not often 
| found in text-books on mechanics being included. 
|These include problems regarding mooring and 
|manceuvring a fleet of vessels in the section on 
| relative velocity, apparently arising out of the 
| authors’ work at the United States Naval Academy. 
It should be pointed out that in order to make the 
solution to example 2 on page 273 valid, a roller 
or pulley for the chain to pass over must be provided. 





By W. Perersen. Dresden and 
[Price 18 marks.) 


Schwimmaufbereitung 
Leipzig: Theodor Steinkopff. 


THE appearance of this book is not only timely, 
but, dealing as it does effectively with the general | 
aspects of flotation phenomena within the space | 
of less than 400 pages, marks the accomplishment of | 
no mean task. So much work has been done | 
recently on this subject that a complete authorita- 
tive and critical review has for some time been a 
pressing necessity. Few are better qualified than 
the present author to write such a book, since he is 
acknowledged to be one of the most successful 
workers in this field, and has made some notable | 
The author | 








half the book is thus devoted to statics and strength | 


| revolution, rationalisation and the gre 


The book is one of a series dealing with a very wide 

| range of subjects which have a decided industrial 
| bias, and which are published under the able 
authorship of Dr. Liesegang, of Frankfurt-a.-M. 

After an introductory chapter devoted to the 
historical development of flotation, the author 
| proceeds to discuss the different types of machines 
| and plant applied in the various processes employed, 
|including machines with mechanical aeration, air 
pressures, and also the general arrangement of 
| machines in plants, the latter being well illustrated 
by means of diagrams and sketches. The out- 
standing and most comprehensive section of the 
volume deals with the theory of flotation, and com- 
prises a most ably-prepared summary of current 
views on the subject. The reader should gain from 
this portion a full appreciation of the fundamental 
principles involved, there being a minimum of 
mathematical treatment. Researches are reviewed 
up till 1935, and in spite of the large amount of 
information included, the author, by maintaining a 
constructively critical attitude, never allows it to 
| become a mere catalogue of facts. A brief study 
is made of molecules and crystals with reference to 
| the classic studies of Debye on the polarity of 
| molecules, after which Dr. Petersen proceeds to a 
| consideration of the various complex phases of 
| flotation and the relative influence of the varying 
| polarity of minerals. The réle of colloids and 
| disperse systems in general is considered, and also 
the chemical and physical principles and influences. 
| The author emphasises the importance of the state 
of wettability of the substances treated and the part 
played by electro-chemical influences. 

A chapter of practical importance deals with the 
various types of reagents employed, including 
collectors and modifying agents. A summary is 
given of the comprehensive list of frothing agents 
published in 1929 by Taggart, and reference is made 
|to some of the more modern types of collecting 
agents proposed, viz., thiocarbanilide, thiocresol, 
and ethyl-, amyl-, and cyclohexyl-zanthates. The 
applications of modifying agents are discussed and 
illustrated in clear terms. The later sections of 
the book deal with the flotation of pure metals, 
sulphide and oxidised ores, and non-metallic sub- 
stances. The appendix tabulates a comparison of 
German and English types of sieves and the relative 
costs of flotation plants and reagents. The volume 
concludes with a comprehensive bibliography which 
is a valuable feature. A maximum of material is 
compressed into a minimum of space, and the book 
is recommended to those to whom the language 
presents no difficulty. 








| Organization and Administration of Industry. By 
F. T. Lroyp-Dopp and B. J. Lynon. London: Sir 


Isaac Pitman and Sons, Limited. [Price 15s. net.] 


Tue book under review has a foreword by the 
Right Hon. J. Milne Barbour, P.C., M.P., in which 
| the following appears: “ Industrial Administration 
now demands an extensive knowledge not only of 
internal organisation, but also of all the factor 
which influence the course of industry.” These 
words indicate briefly what must underlie the policy 
governing any industrial concern, if financial success 
is to be looked for, accompanied by peace, comfort, 
and the goodwill of the employees. Each of these 
must be considered desirable, if not absolutely 
essential. The authors set out to deal with the 
question in all its phases, dividing their work into 
three parts, which are covered in fifteen chapters. 
In the first part, of three chapters, the historical 
side of the industrial movement is treated, being traced 
from the craft guilds, through the industrial revolu- 
tion, down to the present day. The important 
influence of the application of steam as a prime 
mover in industry, and the later equally important 
progress made in the manufacture of iron and steel, 
are properly emphasised, their effect being incaleu- 
lable. The after-effects of the War, associated with 
what has been termed “the scientific or second 
at depression 
Developments 12 


of 1929-1933,” are reviewed. 
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War years that normally would have extended 
over the whole twentieth century and constitute 
to some extent the causes underlying much of the 
world’s post-war trouble. An apt quotation is 
given from the Report of the Committee on Industry 
and Trade, Survey of Metal Industries: ‘‘ The 
ability of the British iron and steel industry to 
retain its place as one of the leading iron and steel 
industries of the world will be conditioned by many 
factors, but, perhaps, above all by its power to 
enlist men of inventive genius as well as men of 
outstanding capacity as organisers.” The state- 
ment is true of industry generally, the need becom- 
ing more and more essential as competition 
increases. 

In Part II the financial and more general problems 
of industry are treated. There is a chapter on 
the structure of modern industry, in which the 
localisation, decentralisation, specialisation and 
rationalisation of industry are discussed. In other 
chapters the financing of industry, combinations 
and fluctuations in industry are considered. Two 
chapters are devoted to unemployment and labour 
problems, in which some of the reasons for un- 
employment are traced. These chapters will be 
found interesting, particularly the discussion on 
over-population and normal under-employment. 

Part III is devoted to works matters ; location, 
planning and lay-out; organisation and manage- 
ment; remuneration of labour-time; and the 
different methods of payment by results. Of these 
the chapter on management is of more than usual 
interest. There are many references to Taylor's 
work and, also, to scientific management, and the 
question is discussed why the Taylor system has 
made so little progress in this country. Under 
“wages and efficiency” the different systems of 
payment are considered, and also the effect of these 
upon efficiency. 

The book can be recommended as giving a fairly 
complete treatise on the organisation and adminis- 
tration of industry. The treatment is broad, 
principles rather than practices being reviewed in 
a manner which is informative rather than dogmatic. 
The work concludes with a useful bibliography and 
a good index. It will rank as one of the better 
books on industrial matters. 


The British Railways. 
Longmans, Green and Company. 


By ALEx. NEWLANDs. London: 
[Price 7s. 6d. net.] 
A BooK on British railways, written by an ex-chief 
engineer of the London Midland and Scottish, is 
bound to arouse interest. Unfortunately, Mr. New- 
lands’ volume can only be described as disappoint- 
ing. He has devoted his main energies to an analysis 
of the published working costs of the four Railway 
Groups for the year 1933, with a view to arriving 
at a yardstick by which the prime cost of conveying 
passengers and goods can be measured. Such an 
operation necessitates an arbitrary allocation of 
costs and proportions of costs to definite heads, and 
by doing this, Mr. Newlands obtains coefficients of 
prime cost per trailing ton for both passengers and 
goods, passengers being reckoned at fifteen to the 
ton and live stock at ten. Given these coefficients, 
which he has calculated for British railways in 1933 
to be 0-189d. for passenger and 0-35d. for goods 
traffic, he obtains the prime cost of running any 
train by multiplying together its mileage, paying 
load, ratio of paying to tare load and the appro- 
priate coefficient. The last would differ slightly for 
each of the Railway Groups, and should, he thinks, 
be worked out twice a year. His methods of evolv- 
ing them from the figures and statistics published 
by the Ministry of Transport are detailed in full, 
and have been arrived at by considerable ingenuity 
and industry. Statistics and averages, however, are 
treacherous, and though no doubt the earnings of 
any particular train could be arrived at by investiga- 
tion fairly accurately for comparison with its 
calculated cost, a railway management would 
hardly care to eliminate mileage, shown on such a 
basis to be unpaying, neither would it be helped 
by Mr. Newlands’ suspicion, based on the result 


of his calculations, that all passenger mileage is | 


unproductive ! 

Apart from the above feature, Mr. Newlands opens 
with a history of transportation in this country, 
beginning from pre-historic times. As a railway man, 











he naturally views his subject from a railway stand- | 
point, but it is none the less refreshing to read that 
the canal system, by its ruthless exploitation of the 
monopoly it for a time possessed, was largely 
responsible for its own suppression. Mr, Newlands 
gives a useful and interesting summary of the actions 
of the Government in dealing with the railways from 
their inception to the Road and Rail Traffic Act of 
1933, and he is careful to point out how strictly any 
tendency to emulate the monopolistic policy of 
the canals has been prevented and controlled. Prob- 
ably, however, it is to his final chapter, “ 1913, To-day 
and To-morrow,” in which he indicates the methods 
he would recommend for adoption in the future, that 
the reader will turn with most interest. On this 
subject, the author tends to be allusive rather than 
definite, and it is to be feared that the student will not 
find here much reward for his research. Mr. Newlands 
draws attention to the losses due to shunting, to 
overcome which he suggests a glorified container 
system and trans-shipment by overhead cranes : 
a proposition that would require very careful con- 
sideration before adoption and considerable capital 
expenditure if adopted. He is in favour of auto- 
matic signalling and of trains running as far as 
possible at similar speeds. He commends experi- 
ments with the Diesel engine and endeavours to 
reduce tare weights, though in this connection it is 
worth pointing out, when he speaks of the saving of 
weight of 40 per cent. secured with special light- 
weight trains on the Baltimore and Ohio, that British 
main-line passenger stock is already something like 
40 per cent. lighter than its American equivalent. 

One more point of Mr. Newlands’ deserves notice. 
He asks: ‘“‘ Are we never to hear the last of the 
big engine ?”’ and adds: ‘‘ Meanwhile the most | 
powerful locomotive in Great Britain is being be- 
gotten yearly with monotonous regularity.”” This 
is neither accurate nor just, as might be easily 
shown. It will suffice to state that it is nine years 
since the Great Western produced the “ Kings, ” 
ten since the ‘‘ Lord Nelson ”’ made its appearance 
on the Southern, and thirteen since the first 
L. and N.E. Pacific, of which “ Silver Link ”’ is only 
a modification, came from Doncaster. It is not 
correct to say, as Mr. Newlands does, that big engines 
mean big trains, the fact being that big trains require 
big engines. A recent instance is the double-heading 
of heavy expresses between Edinburgh and Aber- 
deen, to avoid which Sir Nigel Gresley has designed 
his 2-8-2 type locomotive. 


Die konstruktiven Grundlagen des Warme- und Kdlteschutzes 
in Wohn- und Industriebau. By Dr.-Ing. J. S. Cam- 
MERER. Berlin: Julius Springer. [Price 6.60 marks.] 

AN important consideration in the modern con- 
struction of buildings is the study of the funda- 
mental principles and basic conditions under which 
desirable temperatures can be maintained inside 
them without undue fluctuations. These are highly 
important, whether the buildings are to be used as 
dwelling-houses or for industrial operations. Exten- 
sive studies have been and are being made on the 
subject in this country and elsewhere, and a further 
contribution to the literature now appears by one 
of the leading German authorities, and one who has 
already made valuable contributions to the original 
literature, many of which are referred to in the 
present monograph. 

The author has divided his subject matter into 
three main sections dealing, respectively, with the 
physical correlations, the correct estimation of the 
devices to conserve heat as adapted in buildings, and 
a short consideration of the more important calcula- 
tion formule. In the first part, Dr. Cammerer 
deals with the structural measures adopted to 
ensure the maintenance of hygienic temperatures, 
heat-exchange processes, the percentage estimates 
of heat conservation, and the basic types of 
heat-conserving materials and their outstanding 
properties. A detailed survey is made of the 
vexed problem of the occurrence of damp in walls, 
a matter which has proved of such extreme difficulty 
in the building of modern houses in particular areas | 
of this country. Special reference is made to the | 
causes of the absorption of damp by walls, the | 
formation of sweated water, how dampness travels 
with heat convection and the resultant measures to 











passages, and the permanent moisture content of 
building and insulating materials. 

A comprehensive résumé is given of recent 
developments in heat conservation by solid materials 
and by air methods, much data being included 
relating to heat-conductivity percentages of building- 
construction materials in the perfectly dry state, of 
air strata, hollow bricks, the resistance to heat 
transmission at wall surfaces, and how far snow on 
roofs affects the conservation of heat. Other 
influences considered include the practical import- 
ance of a wall’s heat-storing capacity, the effect of 
heat accumulation on the heating process, solar 
radiation on buildings, the circulation of air between 
walls, and the experimental determination of the 
heat conservation of walls and that conducted 
away by the floors. 

The second section is of a highly practical charac- 
ter. It is devoted to a study of the heat conserva- 
tion of solid brick walls and deals with the calculation 
of the equivalent solid brick thickness, the ratio of 
heat transmission, the desirable measurement for wall 
thicknesses, and the indispensable minimum for heat 
conservation. The later chapters of the volume 
deal with heat bridges in wall construction, cement 
joints, heat requirements in relation to the size and 
plan of the building, and include a well-devised 
summary of established calculation formule involved 
in studying thermal problems as applied to building 
operations. This book constitutes a useful com- 
pendium, giving, in condensed form, much informa- 
tion, in sufficient detail for practical purposes. 


Machines. By A. F. PuonsTsin 
New York: J. Wiley and Sons, 
Chapman and Hall, Limited. 


Alternating-Current 
and T. C. Lioyp. 
Incorporated ; London : 
[Price 25s. net.] 

Boru in this country and in the United States there 

are large numbers of books on alternating-current 

machines, and the contents have a great similarity. 

This is to be explained by the age and the import- 

ance of the subject. The contents, as in this new 

American book, usually include: synchronous 

generators and motors, transformers, polyphase and 

single-phase induction motors, converters and recti- 
fiers, and alternating-current commutator motors. 

The present tendency is to deal with the action rather 

than with the design of such machines, and for 

college text-books, like the volume under review, 
this is an advantage. All electrical engineers should 
understand how machines work, and in the labora- 
|tory they should gain a knowledge of their per- 
|formance. Few need to learn design, and these few 
can best learn practical construction in the works. 
From what has been said, the reader must neces- 
sarily expect a large amount of well-digested 
information in any modern text-book on alternating- 
current machines. Little that is new can be said 
about subjects such as leakage, armature reaction, 
windings, &c. ‘There is room for a certain amount 
of originality and novelty in the selection and 
presentation of material, and here, of course, differ- 
ence of opinion is inevitable. In the present book, 
the single-phase induction motor has been treated 
liberally, and much space has been devoted to the 
cross-field theory. Synchronous motors, too, have 
been dealt with at length ; two interesting chapters 
have been included on the rotor as a torsional 
pendulum, and the natural period of rotor oscilla- 
tion. There is a collection of problems without 
answers at the end of the book. The authors con- 
sider that the material selected is well within the 
scope of fourth-year students, but it is hoped 
that others will find much of it readable and useful. 
This wish we can echo. 


F. J. PryeEr. 


Machine Drawing for Students. By 
[Price 


London: Sir Isaac Pitman and Sons, Limited. 

7s. 6d. net.] 
To quote the cover, “ This is an authoritative in- 
struction manual for students of aeronautical 
engineering.” The claim is not exaggerated ; 
for its purpose the book is well thought out and 
well produced. After advice about pencils and 
instruments, the student is taken through 140 pages 
of good practical teaching. Simple outlines, ortho- 
graphic projection, auxiliary projection for plate- 
work, sections, screw threads, fastenings, and keys, 





be adopted in buildings of structural steel with air 


fill Parts I and II, and some sound words are given 
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on that most important item, ** Dimensioning.” A 
slip on pages 38 and 39 gives half the immersion of 
a square key on the centreline. The B.S.S. 1924/29 
(quoted by the author) makes the division at the 
side, exactly as for the rectangular key. An earlier 
specification—1909—halved both keys on the cen- 
treline, and the supersession, unfortunately, appears 


to have largely escaped notice. The unhappy result | 


is two standards in common use instead of one. 
It would be well if the B.S.1. were to direct attention 
more prominently to alterations of such a kind. 

In Part III, “ Working Drawings” are treated, 


examples being clearly dimensioned for production. | 


Part LV is refreshing for the attention given to free- 
hand sketching—a much neglected art. From verbal 
descriptions of details the student is asked to make 
freehand sketches with the different views approxi- 
mately to scale, an admirable method effectively 
used later in connection with assemblies. In these, 
the reader builds up the assembly, piece by piece, 
from a description of each component, the order 
being exactly that to be used by a fitter in putting 
the parts together. Such work cannot be done with- 
out excellent exercise in thought and imagination. 
A further word on the desirability of perspective 
sketching would have been of value. Those who 
have the facility know how it eases the task of 
explaining an idea, even to draughtsmen. 

Part V deals with objects inclined at various 
angles, and includes ** Limits and Fits,” as a second- 
ary subject—an undeserved degradation. There is, 
of course, no natural connection between the two, 
and the secondary subject is important enough to 
have claimed the whole of Part V. However, the 
information is there, and the difference between 
tolerance and limits is explained in clear English. 
Part VI is a very good section on “* Assembly Draw- 
ings,”’ in which, as mentioned above, the matter is 
handled by practical and imaginative methods. 
Part VII, on * Riveting,”’ with steel and alloy rivets, 
is also really informative, while Part VIII on 
* Developments,” has nearly 30 pages, a measure 
of its necessity in aeronautical manufacture. A final 
Part LX, “ Bending Allowances” for plates and 
bars, winds up a book which can be thoroughly 
recommended to aeronautical students. 

But why is there no index in such an instructive 
work ? 








DETACHABLE BITS FOR 
ROCK-DRILLS. 


Tue use of detachable bits for rock-drills is becoming 
more widespread, particularly in the metal mines of the 
United States. The advantages of constructing the 
bit and the drill-steel shank in two separate units are, 
briefly, that they can each be made of the material best 
suited to the purpose, the former of special hardened 
steel, whereas the latter can be made of a different 
type of steel which is tough and fatigue-resisting. 
The bit being small can be readily and cheaply carried 
backwards and forwards between the working place 
and the drill shop. Such bits are now usually made 
from high-carbon steel, but as the results of experi- 
ments on the Rand in South Africa have shown that 
a reduction in the cost of drilling can be obtained by 
using chrome-molybdenum drill steel, it would seem 
highly probable that further improvement in the 
detachable bit will be through the use of special alloyed 
steel, 

So many factora enter into the total cost of drilling 
under practical mining conditions that comparisons 
between the cost of operating with detachable bits and 
the usual bits are not readily obtained. But in view 
of the interest of metal miners in the subject, and with 
the purpose of determining the field for detachable 
bits in metal mines, the United States Bureau of Mines 
has inaugurated an investigation in the course of which 
the experience of mines using these bits will be corre- 
lated. A large number of mines in the Middle Western 
and Eastern States have already been visited, and a 
progress report has been published in which the 
problem is clearly set out and factors discussed which 
must be considered in order to determine under diverse 
conditions of operation the advantages and disadvan- 
tages of the detachable bit.* 

To obtain a useful comparison of the respective 
merits of detachable bits and conventional bits 
cost of each item of expense to the cost per foot of hole 

* Information Cireular No. 6877, Department of the 
Interior, Bureau of Mines. Progress Report on Investi- 
gation of Detachable Rock-Drill Bits By McHenry 


Mosier. 
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drilled for each kind of bit. Conditions are favourable 
to detachable bits where transportation costs for drill | 
steel are high; where the loss of drill steel is high, 
and sharpening costs are high; where the footage 
drilled per bit is low; and where the mine shop is 
unable to produce a bit of uniformly high quality. | 
Conversely, the conditions favourable to conventional | 
bits will logically be those which are the reverse of the 
above; where the ground is exceedingly abrasive 
| causing rapid loss of the gauge of the bit; and any 
condition which has the effect of destroying the bit in a 
single run. In some cases conditions favourable to the 
use of the detachable bit may be confined to certain 
| classes of work, so that regular drill steel may be 
employed for ordinary routine work and detachable 
bits for special jobs such as long-hole drilling by means 
of jointed rods, and drilling in inaccessible headings. 

Besides the cost of transporting drill steel to and from 
the working place, already mentioned, other factors 
affecting the total cost per foot drilled may be sum- 
marised as follows :—Running expenses of shop for 
reconditioning drill steel and bits ; rate of penetration ; 
| number of feet drilled per bit dulled ; feet drilled per 
machine shift ; loss of drill steel from all causes; drill 
machine repairs; hazards in transportation and use 
of drill steel and bits ; and capital expense. 

One of the most important points in design affecting 
output is the amount of clearance for cuttings required 
for rapid drilling in a given rock. On one mine it was 
found that 58 per cent. increase in drilling speed in 
granite was obtained by reducing the gauge of the bit 
by } in., which in the case in question, is approximately 
inversely proportional to the area of the hole drilled. 
In another mine a certain economy was obtained in 
the cost of mining where ordinary bits on conventional 





hole and increasing the strength of the explosive. 
The saving effected by faster drilling is much greater 
than the increased cost of the higher-grade explosive 
required to break down the rock to the same extent. 
The “ starter” on the mine in question for a 10-ft. 
hole with its 1}-in. gauge is smaller than the “ finisher ” 
used at many mines, and the speed of drilling has been 
increased accordingly. It should be noted, however, 
that the detachable bit is not advantageous for very 
small gauges, it not being found possible commercially 
to construct such bits with as small a gauge as can 
be forged on regular drill steel of corresponding cross- 
section. The smallest detachable bits are usually of | 
l}-in. gauge attached to j-in. rod. Comparative | 
records made at 10 mines showed that the average | 
cutting speed was 22 per cent. faster with detachable | 
bits than with the ordinary drill steel. 

The footage drilled per bit dulled affects the cost of 
drilling as much as the cost of the bit and is the factor 
used for converting the cost per bit into cost per foot 

lof hole drilled. The number of feet drilled per bit 
| dulled depends, of course, on a number of factors, such 
as the skill of the personnel in forging and hardening 
the bit, the equipment available, &. At the average 
mine shop specialists are not always available for 
this work. The detachable bits are made by skilled 
operators under carefully controlled conditions, thus 
ensuring uniformity of the product, and the steel 
used in the United States for this purpose is of higher 
carbon content than ordinary drill steel, thus assuring 
greater hardness and resistance to abrasion. Fourteen 
mines showed an average increase of footage drilled 
per bit of 28 per cent. with detachable bits as com- 
pared with that obtained with ordinary drill steel. 

The number of feet drilled per machine shift provides 
the basis for computing the cost of labour per foot of 
hole drilled. Delays in drilling due to lack of sharp 
steel increase the labour cost calculated on this basis. 
With ordinary drill steel the miners may be obliged 
to work with very dull bits, thus slowing down the 
speed of advance and increasing drill repairs. When, 
however, there are insufficient working faces to provide 
full employment for the entire shift, the footage 
obtained is actually the maximum irrespective of 
increased cutting speed. Even so, there is an advan- 
tage in reducing the drilling period, since it reduces 
the consumption of compressed air and leaves the 
miner free to do other work. 

Loss of drill steel occurs through wastage in the 
heating and forging of the bit, abrasion whilst drilling, 
breakage of drill steel either from normal fatigue or 
owing to careless treatment, and, finally, the dis- 
appearance of pieces during transportation, &c. At 
one property which kept precise records of drilling 














| tests, only one-sixth as much abrasion per foot of 
drilling was shown with detachable bits as with the 
ordinary drill steel. When detachable bits are used | 
| 80 few rods are required that loss is much less likely 
than with the more numerous pieces of regular drill 
| steel. At four mines the average reduction in this | 
loss through the adoption of detachable bits was no 
less than 48 per cent. Consumption of drill steel | 
jassumes increasing importance when the mine is 
situated in a distant or inaccessible locality, with 
| consequent high transportation costs. 
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As regards drill-machine repairs, it is not yet possible 
to make an accurate comparison owing to the time 
that must elapse after a change-over to enable 
the influence of the ordinary drill steel to be entirely 
eliminated. Although no reliable comparative figures 
are yet available at mines where the change-over has 
been made, there is, nevertheless, a tendency at several 
properties towards a lower machine-repair cost where 
detachable bits have been adopted. This would 
appear to be explained by the fact that detachable 
bits are not run until the cutting edge is so dull as is 


| usual with ordinary bits, and hence do not subject 


the machine to such severe shock. 

Hazardous conditions brought about in the transport 
of a number of heavy pieces of ordinary drill steel of 
varying lengths, as, for example, in lifting in and out 
of cages or skips and again on the levels under live 
trolley wires, are reduced with detachable bits because 
the number of rods is considerably smaller. 

Capital expense includes the cost of the drill- 
sharpening shop, the equipment and its installation, 
and also the cost of the initial stock of drill steel and 
bits. This expense will be relatively smaller for a big 
undertaking and larger for a small one when detachable 
bits are used. If detachable bits are re-hardened, 
muffle furnaces and specially designed quenching 
arrangements will be required if the best results are 
to be obtained. However, on a small property it may 
be possible to have the reconditioning of bits and rods 
done at some other shop which is suitably equipped, 
and thus to avoid capital outlay, although the unit 
cost per bit would probably be somewhat higher. The 
amount of drill steel used at one mine since changing 
over to detachable bits is only one-sixth of that formerly 
used. 





THE ‘‘ ULTRANOMIC”’ DOUBLE 
RETURN-TUBE BOILER. 


Tue horizontal boiler with cylindrical furnaces, an 
external * dry” combustion chamber and return fire- 
tubes above the furnace has been in existence so long 
that the name “ Economic,” by which it was known 
at its introduction by Messrs. Davey, Paxman and 
Company (Colchester), Limited, Colchester, has become 
a generic term for its type. Any important modifica- 
tion, therefore, must be identified by some other name, 
hence the designation ‘“* Ultranomic ’’ given by Messrs. 
Davey, Paxman to the new design illustrated in Figs. 1 
to 4, on the opposite page. It will be seen from these 
that the Ultranomic boiler has a single furnace only and 
that the tube nests are arranged at one side of instead 
of above it as in the Economic boiler. Moreover, the 
dry combustion chamber is divided by a horizontal 
partition to form two compartments, the lower one of 
which receives the hot gases from the furnace. These 
pass from the back to the front of the boiler by way of 
the lower nest of tubes, and are returned by a smokebox 
to the upper nest of tubes which return them into the 
upper compartment of the combustion chamber. The 
outlet flue leads from this upper compartment. 

The principles underlying the design are as follows: 
As is well known, in the Cornish, Lancashire, Economic, 
and Scotch marine types of boiler, there is a mass of 
relatively cold water below the furnaces. Various 
expedients have been adopted to palliate this defect, 
which is due to the practical absence of natural 
circulation below the surfaces exposed to hot gases. 
In the new boiler the nest of tubes providing the first 
pass for the hot furnace gases ensures, from its situation, 
a vigorous natural circulation at the bottom of the 
boiler. Reference to the cross-sections Figs. 2 and 3 
will make this clear. There is, of course, an upward 
and unimpeded current from the upper surface of the 
furnace, as well as from the tubes, which are arranged 
in parallel formation, the latter current starting from 
a region low down in the shell inducing a downward 
flow between the boiler shell and the furnace into what 
is normally the “dead” space. A downward currentis, 
of course, also set up between the shell and the tube 
nests. A manhole in the front end plate permits of 
access to this space and to the lower tubes. The transfer 
of the tube nests from above the furnace to one side of 
it enables the water level to be lowered relatively to 
the boiler centre and the increased water surface thus 
gained gives an easier steam release and reduces the 
risk of priming. The arrangement of the combustion 
chamber is itself advantageous. The outlet flue is at the 
back and the stokehold is not encumbered by it, while 
the smokebox is reduced to a simple casing which does 
not interfere with the hopper and feeding mechanism 
of a mechanical stoker. 

The combustion chamber does not follow the contour 
of the boiler in one quadrant, being here made rectangular 
so as to provide a catchment for ash and dust carried 
over from the furnace, an arrangement which helps to 
keep this débris, soot, &c., from the tubes. An access 
door is provided at this part of the chamber. The lower 
part of the chamber is lined with firebrick and th 
partition between its two compartments is of arched 
form to secure stability. The seam between the furnace 
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and the back end plate is protected by a ring of firebrick. 
The smokebox has a square corner at the bottom, 
similar to the combustion chamber, and is also lined with 
refractory material. Its construction is best seen from 
Fig. 4, which illustration shows three ‘* Ultranomic ” 
boilers in course of erection at the Kent and Canterbury 
Hospital. The compact nature of the installation will 
be evident from this view. The outlet flues lead away 
at the rear, their dampers being controlled by handles 
at the sides of the smokeboxes. 

The detailed construction of the boiler requires little 
comment, as it will be generally clear from Figs. | 
to 3. The particular size illustrated in these views is 
8 ft. 6 in. in diameter by 9 ft. 6 in. long over the end- 
plates. Its internal heating surface is 956 sq. ft., and 
its normal evaporation is rated at 5,740 Ib. per hour 
from and at 212 deg. F. It is constructed for a working 
pressure of 160 lb. per square inch. The shell is made 
from a single plate with a double-butt seam having a 
plate percentage of 83-28, and a factor of safety of 4-3. 
The ends are flanged from single plates and have a 
doubling plate in way of the steam-space stays. These 
stays, it will be noted, are made with swelled ends to 
avoid reduction of area by the threads. The furnace 
18 plain, with riveted expansion joints. The Ultra- 
nomic boiler is standardised for steam production in 
18 sizes, from 5 ft. 3 in. to 12 ft. in diameter, 

















Fie. 4. 
with rated evaporations, ranging from 930 Ib. 
to 16,030 lb. per hour from and at 212 deg. F. For 


hot-water production, the sizes range from 4 ft. 9 in. 
to 9 ft. 9 in. in diameter in 16 steps. The duty of the 
two extreme sizes is, respectively, 850,000 B.Th.U. 
and 9,500,000 B.Th.U. per hour. The design is at 
present provisionally protected. 








A PATENT SUBJECT TO A 
REFERENCE. 

Nor many years have elapsed since the Courts 
who administer the law of letters patent were given 
power to make a grant “subject to a reference.” 
This means that a patent will only be sealed if it con- 
tains a reference to some other patent which may 
(or may not) have anticipated the subject of the new 
patent. It was stated so long ago as 1920, in the 
case of Woollridge and Fox’s Patent (1920), 37 R.P.C. 
114, that the object of the insertion of a specific reference 
was not to preserve the opponents’ rights, but to protect 
the public in cases in which, but for the insertion, 
they would be likely to be misled. 

It would, of course, be unsafe to assume that a 
patent is good, in every sense, merely because it has 
been issued without any “reference” by the Patent 





Battery or Borers UNDER ERECTION. 


Office ; but the fact that it has been so issued affords 
some evidence of its validity. A case in which a 
‘* reference ” was ordered has recently been brought to 
our notice. Application for Patent No. 440,118 was 
made by one Jacobsen and the Buell Combustion Com- 
pany, Limited, for an invention entitled “ Improve- 
ments Relating to Centrifugal Apparatus for Separation 
of Dust and Grit from Air and Gases.”” The application 
was opposed by Davidson and Company, Limited, 
the main ground of opposition being that the invention 
had already been published in Patent No. 196,537, 
of which they are the proprietors. 

The Comptroller came to the conclusion that the 
case called for a “ warning to the public that the 
patent was one which may not be available to be used 
at all except with the consent of some other person. 
Following the usual practice, he amended the applicants’ 
specification so as to include a reference by number 
to the opponents’ specification and a statement of 
what is claimed therein.” 








Exports oF Coau FRoM GERMANY.—According to 
figures issued by the Statistisches Reichsamt, Berlin, the 
German coal exports during August totalled 2,335,362 
tons, against 2,188,341 tons in July. It is to be noted 
that the exports to Italy increased from 381,862 tons in 
July to 451,118 tons in August. 
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Tue Trade Report of the United Patternmakers’ 
Association states that the number of unemployed 
members decreased by 45 during September. The total 
number is now 130, and the membership is 10,485. The 
number of members in receipt of sick benefit is 238, 
and the number in receipt of superannuation benefit 
679. 


The Ministry of Labour Gazette states that among 
workpeople, between the ages of 16 and 64, insured 
against unemployment (excluding agricultural workers), 
the percentage unemployed, including those temporarily 
stopped, in Great Britain and Northern Ireland was 
12-4 at September 21, as compared with 12-3 at 
August 24 and 15-0 at September 23, 1935. For males 
alone, the percentage at September 21 was 13-9 and 
for females 8-4. At August 24, the corresponding 
percentages were 13-8 and 8-4, and at September 23, 
1935, they were 17-0 and 9-5. 


At September 21, there were 1,322,934 persons on 
the registers of employment exchanges in Great 
Britain, who were out of a situation. This was 25,338 
more than at August 24, but 253,491 less than at 
September 23, 1935. The total included 1,044,683 
men, 50,582 boys, 179,175 women, and 48,494 girls. 
It was made up of 439,177 insured persons with claims 
for insurance benefit, 593,880 applicants for unemploy- 
ment allowances, 169,237 other insured persons 
(including insured juveniles under 16 years of age and 
insured agricultural workers) not in receipt of benefit 
or unemployment allowances, and 120,640 uninsured 


persons. 


There were registered unemployed in Great 
Britain, 154,220 men, 3,975 boys, 69,928 women, and 
3,999 girls, who were on short time or otherwise sus- 
pended from work, on the understanding that they were 
shortly to return to their former employment. The 
total of 232 122 was 12,752 less than at August 24, 
and 66,723 less than at September 23, 1935. It included 
206,888 persons with claims for insurance benefit, 8,400 
applicants for unemployment allowances, and 16,834 
persons not in receipt of benefit or unemployment 
allowances, 


as 


Of persons who normally seek a livelihood by means 
of jobs of short duration there were on the registers in 
Great Britain, 67,525 men, 124 boys, 1,630 women, and 
4 girls ; these are largely employed in dock and harbour 
service. The total of 69,283 was 2,187 less than at 
August 24, and 14,057 less than at September 23, 
1935. It included 51,088 persons with claims for 
insurance benefit, 17,537 applicants for unemployment 
allowances, and 658 persons not in receipt of benefit or 
unemployment allowances. 


It is provisionally estimated by the Ministry of 
Labour that at September 21, the number of insured 
persons between the ages of 16 and 64 in employment 
in Great Britain, exclusive of agriculture alban was 
approximately 10,966,000. This was 5,000 more than 
at August 24, and 488,000 more than at September 
23, 1935. These estimates, it is explained, have been 
compiled on the basis adopted throughout the past 
It is probable, however, in the light of informa- 
becoming available from the exchange of 
unemployment books beginning in July, that some 
increase will necessary in the estimates of the 
numbers of insured persons in employment, month by 
month, since the summer of 1935. According to the 
Labour Correspondent of The Times, ** it is now certain 
that the number of insured persons in employment in 
Great Britain passed the 11,000,000 mark at the end 
of last month.” 


year, 
tion now 


be 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in September are estimated to have resulted in an 
increase of about 3,300/. in the weekly full-time wages 
of about 50,000 workpeople. No important reduc- 
tions in rates of wages were reported during the month. 
The principal increases iffected coal miners in Leicester- 
shire and Warwickshire, workpeople employed in rope 
and twine manufacture, and maintenance craftsmen 
employed at blast-furnaces and in iron and steel 
works in the North-East Coast area. 
far reported in the nine completed months of 1936, 


The changes so | 
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beginning of the month. The number of workpeople 
involved in the above disputes, including workpeople 
thrown out of work at the establishments where the 
disputes occurred, was about 62,000, and the aggregate 
duration, in September, of the disputes was about 
166,000 working days. 

Statistics compiled by the Ministry of Labour from 
returns supplied by the Chief Registrar of Friendly 
Societies, by the Registrar of Friendly Societies for 
Northern Ireland and by unregistered organisations 
direct, show that the total number of trade unions 
known to have been in existence at the end of 1935 
was 1,042, as compared with 1,056 at the end of 1934. 
Sixteen unions, with an aggregate membership of 9,000 
at the end of 1934, were reported as having been 
dissolved in 1935; while 12-unions, with an aggregate 
membership of 8,900 at the end of 1934, amalgamated 
with other unions. On the other hand, there were 
14 new unions, with a total membership of 1,711. Of 
the total of 1,042, 20 had their headquarters in 
Northern Ireland, the same number as at the end of 
1934, iu 

The total membership of the unions included in the 
statistics was approximately 4,842,000, as compared 
with 4,570,000 at the end of 1934, making an increase 
of 272,000, equivalent to approximately 6 per cent., on 
the 1934 total. The number of males was 4,080,000, 
an increase of over 246,000, or 6-4 per cent., as com- 
pared with the previous year; and the number of 
females was 762,000, an increase of over 25,000, or 
3-4 per cent. These increases, following on those 
which occurred in 1934, have restored the total trade 
union membership to the level of that of 1930, the 
increases in the last two years having more than counter- 
balanced the substantial reductions which occurred in 
1931 and 1932. ‘ 

The total of 4,842,000 includes about 35,000 members 
in Irish Free State branches and about 31,000 in oversea 
branches of certain unions (compared with 31,000 in 
the Irish Free State and 29,000 in oversea branches 
in the previous year). The membership in Great Britain 
and Northern Ireland was thus about 4,776,000 at the 
end of 1935, as compared with 4,510,000 at the end of 
1934. The total membership in Northern Ireland of 
unions with headquarters either in Northern Ireland 
or in Great Britain was 76,000 at the end of 1935, as 
compared with 68,000 in 1934. The memberships 
given above include a number of persons who are 
members of more than one union and are therefore 
counted more than once in the figures; but from the 
information available it would appear improbable that 
the total duplication in the figures for Great Britain 
and Northern Ireland is more than about 20,000 to 
25,000. ao 

In the half-yearly report of the Rochdale and 
District Weavers’ Association, Mr. Joseph Nuttall, the 
secretary, says: “The industry has ceased to be 
attractive, if ever that could be claimed. Even in its 
most prosperous times the cotton trade rarely gave 
anything except poverty and hard work, and had it 
not been for the family contribution to wages we 
should barely have been able to exist with any degree 
of comfort. There is great need for reorganisation 
upon a much higher wage basis and the elimination of 
waiting and waste of unpaid time. We have already 
experienced a real scarcity of satisfactory labour in 
what little improvement has been made, and unless 
more attractive terms are offered the industry will 
suffer a real lack of reliable workpeople.” 


According to information received by the American 
Iron and Steel Institute, holidays with pay were 
granted this year, for the first time, to thousands of 
wage-earning employees in 48 steel companies. These 
companies employ, it is stated, 80 per cent. of the 
workers in the industry. Most of the plans provided 
for a week's holiday at full pay for every employee 
with five or more years of service, and in one or two 
cases eligible workers were offered the alternative of a 
week’s pay instead of the holiday. The total cost to 
the companies of the concession is estimated at 
7,000,000 dols. 


The Division of Placement and Unemployment 
in the State of New York Department of Labour 
reports that 75,752 employers contributed 16,135,343 -61 
dols. to the State Unemployment Insurance Fund 


have resulted in a net increase of about 366,000/. per | during the first seven months of the current year. 


week in the full-time rates of wages of 3,286,000 work- 
people, and in a net decrease of 1501. in those of 2,400 
workpeople. 


The number of trade disputes, involving stoppages 


September, was 90. 


| 


| 
of work, reported to the Department as beginning in | stated, 
In addition, 19 disputes which | average wage of covered workers on the payrolls of 
began before September, were still in progress at the| the 75,752 contributing employers is 100 dols. per | 


That sum represents 1 per cent. of the wages earned 
by approximately 2,300,000 workers. The average 
monthly contributions approximates 2,300,000 dols., 
or, in round figures, 1 dol. per month for each of the 
estimated 2,300,000 workers. It can be roughly 
therefore, the Department says, that the 
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month. When the fund was established, it was esti. 
mated that the contributions from employers would 
amount to 2,500,000 dols. per month. 


The weekly organ of the International Labour 
Office at Geneva gives a summary of the report of the 
German Factory Inspection Service for 1935. During 
the year, it is stated, the inspectors visited 328,249 
establishments and undertakings. The total number 
of inspections was nearly 453,000, as many under- 
takings were visited more than once. Over 11,000 in. 
spections were carried out by night, and over 10,000 
on Sundays. In the course of their visits the inspectors 
reported 46,964 infringements, of which 10,970 related 
to the hours of work provisions, over 2,000 to the 
weekly rest, and over 2,000 to the regulation of the 
employment of women and young persons. The 
industrial accidents reported to the inspectors numbered 
624,027, of which 2,216 were fatal. 


Most of the accidents occurred in the course of 
transport operations (over 125,000) or in consequence 
of collapses and falls of objects (over 75,000), and 
falls of persons (over 75,000). Of the different branches 
of industry, the construction of machinery and vehicles 
showed the greatest number of accidents, with a 
total of 106,000. Commerce came next with 46,000. 
During the year the inspectors made about 294,000 
observations, of which 187,602 dealt with accident 
prevention, and 106,342 with industrial hygiene. Of 
the latter, over 22,000 observations dealt with mainten- 
ance of working premises, and about 16,000 with the 
state of cloakrooms, baths, &c. 


An agreement concluded in Italy on August 15 
between the Fascist Confederation of Industry and the 
Fascist Confederation of Industrial Workers, amends 
the provisions of the collective agreements in force 
relating to holidays with pay for workers within the 
scope of the two Confederations by the stipulation 
that when dismissal, for whatever reason, occurs after 
acquisition of the right to a holiday or part thereof, 
the worker shall be entitled to receive the holiday. 


An interesting case under the French holidays-with- 
pay law was recently decided by the Arbitration 
Committee of Dijon. A worker claimed in respect of 
two weeks’ holiday the total hourly wages for 96 
hours, representing normal employment for 12 working 
days. The head of the undertaking objected that 
since 1932 the class to which the worker belonged had 
only worked 35 hours a week, and that the statutory 
payment could not exceed a corresponding amount. 
The Court found in favour of the claimant on the 
following grounds, that if it were admitted that the 
allowance to be paid should vary according to the 
number of hours worked in the week or the fortnight, 
the authorities would find themselves faced with the 
most divergent situations, resulting in anomalies and 
injustices. ‘ 

Further, the Court held, it was desirable that a 
basis should be fixed which was logical, reasonable 
and equitable, for that was what the legislature 
desired. Accordingly, the holiday allowance should 
be calculated on the basis of 6 or 12 working days ot 
8 hours each as the normal period of work, without 
taking account of the short time or even total unemploy- 
ment which might occur at the time of the worker's 
holiday, or might already exist by reason of unforeseen 
circumstances which were independent of the will of 
the parties concerned. ibs 

A communication received by the International 
Labour Office at Geneva states that the Latvian 
Minister of Finance has promulgated measures relating 
to the Trades Council and concerned, among other 
matters, with its powers in regard to apprenticeship. 
Under these provisions, the Trades Council consists 
of a director and assistant director appointed by the 
president of the Chamber of Trades, together with 
two representatives of each section of the Chamber of 
Trades, two delegates appointed by the Minister of 
Finance and the Minister of Education, respectively, 
and such experts as may be invited by the president of 
the Chamber. 


Among the duties of the Council are the following: 
To co-operate with the other organs of the Chamber 
in the organisation of apprenticeship; to supervise 
apprentices in handicrafts; to draw up plans ol 
examination for apprentices ; to examine or supervise 
apprentices ; to give its views on any remarks sub- 
mitted by the apprentices in regard to examinations ; 
to submit to the president of the Chamber of Trades 
any suggestions relating to apprenticeship, and to give 
its views on any questions referred to it by the president 
of the Chamber of Trades. 
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LETTERS TO THE EDITOR. 


THE RECONDITIONING OF 
LUBRICATING OIL. 
To THE Eprtror oF ENGINEERING. 


Sir,—It is generally held that it is undesirable to 
heat lubricating oils above, say, 180 deg. F. previous 
to reconditioning them by centrifuge or by filter, 
and this inhibition prevails despite the fact that during 
manufacture and in use, the oils are subjected to 
much higher temperatures. It would be of great 
advantage to designers and manufacturers of recondi- 
tioning apparatus, and to the users of such devices, 
were it possible to remove this virtual restriction. 

May I have your leave to ask those of your readers 
whose experience and interest would enable them to 
answer it, whether there is any evidence to show that 
preheating (for reconditioning) has damaged or has 
contributed to the deterioration of a lubricating oil ? 
If we are dealing with a bogey, the sooner we chase 
him away the better, but if there be some substantial 
data to work on, we might substitute prejudice by 
reason. 

Yours faithfully, 
Wi-rrep E. Goopay. 
Brettenham House, 
Wellington-street, W.C.2. 
October 16, 1936. 








ENGINEERS’ STUDY GROUP ON 
ECONOMICS. 


To THE Eprror oF ENGINEERING. 


Str,—Engineers and scientific workers have been 
repeatedly urged of late to direct some of their energy 
to social and economic problems. May I use your 
columns to recall to your readers the existence of a 
group of engineers and others who are conducting a 
scientific social survey ? 

This group, formed in 1933 amongst engineers, now 
includes scientists and professional workers from 
other fields, under the presidency of Sir Richard 
Gregory, Bart., F.R.S., Editor of Nature. The work 
of the group is conducted on a non-party, fact-finding 
basis, and includes investigations on family budgets, 
the potentialities of industrial and agricultural produc- 
tion, the working of existing and proposed economic 
and social systems, and research on allied problems. 
The most recent publication is a report on “ Food and 
the Family Budget.”” The previous report, which 
consisted of an analysis of 24 schemes and proposals for 
social and economic reform, was referred to at some 
length in your columns last year. 

Social and economic research of an objective nature 
to-day receives a comparatively meagre endowment, 
though its importance to the community may be 
greater than that of any further advance in physical 
sciences. The work of the Engineers’ Study Group 
has, as a result, so far been financed from the pockets of 
its members, and the group would welcome additional 
voluntary assistance or financial support from those 
who believe in the importance of unbiassed social and 
economic investigation. Such offers should be sent 
to Sir Richard Paget, Bart., F. Inst.P., Hon. Treasurer 
(Appeal), Engineers’ Study Group on Economics, at the 
address given below. 

Yours faithfully, 
R. A. 8. Pacer. 
Hazlitt House, Southampton Buildings, 
Chancery Lane, W.C.2. 
October 16, 1936. 








SOUTH AFRICA AS A MARKET FOR 
MACHINERY. 


By Wa.Ter BucuieEr. 

Soutn Arrica is to-day one of the most prosperous 
countries in the world, this being largely due to the 
boom its gold-mining industry has enjoyed for some 
years and is still enjoying to an ever greater degree 
owing to the steady rise in the price of gold. As a 
result of the requirements of the gold-mining industry, 
the Union of South Africa has become one of the most 
important buyers of machinery in the British Empire. 
As is well known, another phase of industrial develop- 
ment in South Africa is represented by the construc- 
tion of large steelworks in Pretoria, at the cost of 
6,000,0007., sponsored by the Government to the extent 
that loans outstanding are guaranteed by it. These 
works will produce steel sections, rails, flat sheets, &c. 
the object being to make South Africa less dependent 
upon imports. This, when in full operation, will 
naturally affect foreign trade, as the local production 
will enjoy an advantage in the matter of the long 
distances between the mines and South African ports ; 
it is 500 miles to the gold mines from Durban and 
Some 300 miles from Lourengo Marques. 
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These works, however, should not greatly affect the 
demand for machinery, and the bulk of South Africa’s 
requirements in this direction will continue to be 
imported for some time to come. There are, of course, 
numerous machine shops in the larger centres, but 
chiefly the work done is small, consisting notably of 
repair jobs and maintenance. The quality of the local 
work is good, but it is not equal to the standard 
maintained by Great Britain or the United States, for 
the local plants have not the same outlets for their 
manufactures as the large exporting countries, the 
white populace in South Africa numbering only close 
upon 2,000,000. It has thus not been possible to 
develop the same high level of skill, and while the 
native population numbers some 6,000,000, they do 
not figure at all in the engineering trade or industry, 
or at any rate can supply only rough labour. 

A wide variety of machinery is used in the mines, 
practically all of which is imported. It includes 
winding engines, large and small, electrical equipment 
of all types and classes, and everything appertaining 
to reduction work. A great boom in the building trade 
in the towns has also given a fillip to the demand for 
machinery and equipment required in modern con- 
struction. In the municipal area of Johannesburg as 
much as 8,000,0001. was spent on building for the twelve 
months of 1935. Practically all modern structures in 
South Africa are of reinforced concrete, the reinforcing 
materials being purchased locally. Outstanding among 
these building activities are two buildings recently 
completed in Johannesburg for the Government 
Electric Supply Company, rising to 21 storeys and 
occupying a site measuring 200 ft. by 100 ft. In such 
work, modern plant is used, such as concrete mixers, 
electrically-operated hoists for elevating as well as for 
lowering, steel scaffolding, &c. The importation of 
wheat is prohibited in order to protect the wheat 
farmers, and there is a definite tendency to develop 
modern methods. 

The railways and harbours of South Africa have 
likewise for long offered scope for the sale of locomo- 
tives and other rolling stock, and for such equipment as 
is required by modern ports, the character of these 
requirements being well known to readers of ENarn- 
EERING. All types and sizes of oil engines are in 
demand, mostly for crude oil, ranging from 5 h.p. to 
25 h.p. and upwards. Oil is not used for generating 
electricity, as coal is cheap and plentiful. 

The demand for refrigerating plant is steadily 
increasing. The mines are installing such plant in 
connection with the supply of air to the workings. 
Most of the homes now have some form of refrigeration, 
everything favouring the electric refrigerator. Such 
plant is extensively used on account of the great heat 
in the summer months. In modern flats refrigerators 
are supplied in each case. As yet air-conditioning is 
in its infancy in South Africa, having only recently 
been introduced. The House of Parliament has just 
had an air-conditioning plant installed, and the larger 
buildings are beginning to follow suit; the same 
applies to the dining cars on the railways. There is 
a definite field for the use and sale of air-conditioning 
plants in South Africa. The market requires to be 
nursed and the demand created. ; 

The demand for machinery in South Africa is supplied 
by Great Britain, the United States, Germany, and, 
to a smaller extent, by Scandinavia and the Continent 
generally. Japan has not come into the field yet 
as far as machinery is concerned, though she ‘is sending 
all manner of cheap goods. Great Britain has the 
largest share of the market in electrical and mining 
machinery generally, but the United States have the 
bulk of the automobile market. The American type 
of car is still better suited to the road conditions of 
the country. The Government is starting on a big 
road programme, but it will take many years before 
the country has good roads. Motor-cars travelling on 
the main road from Johannesburg to Durban (about 
400 miles) are sometimes held up for hours and even 
for days owing to road being impassable. 

In motor-cars the demand is for cars of large horse- 
power and moderate weight (2,000 Ib. to 3,000 lb.). The 
most popular American cars in South Africa are the 
Ford, the Chevrolet, and the Chrysler-made Plymouth. 
The light English car, such as, chiefly, Austin and Morris, 
though Hillman Minx and 14-h.p. Vauxhall also sell, 
is doing reasonably well in the larger towns, while the 
American cars mostly seen in these centres are the 
Ford V8, Plymouth, Chevrolet, as well as the Buick. 
Motor-car traffic is steadily developing owing to the 
high spending capacity of the average South African. 
The General Motors and Ford companies have assem- 
bling plants, both at Port Elizabeth. Dunlop and 
Goodyear have combined in establishing a rubber-tyre 
factory in Durban, whilst Firestone have their own at 
Port Elizabeth. 

To sell machinery in the South African market is, 
in the words of Mr. J. H. Vivien, a leading importer 
of machinery in Johannesburg, neither difficult nor 
easy. The main consideration is to be represented by 
a reliable and sound agent, who will push one’s speciali- 
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ties. There are a great number of agents available for 
the number of business firms in South Africa, and it is 
not easy to get a good representative nowadays because 
most of the larger firms are already provided for in this 
respect. Johannesburg is the principal centre, and 
within 500 miles of it, on all sides, is concentrated the 
principal spending capacity of the Union of South 
Africa. Thus all the most important engineering firms 
throughout the world are represented there, either 
directly by branch offices or through agents. The best 
course to follow is to send a trained representative to 
South Africa with sufficient authority to negotiate. 
The ideal arrangement would be to have one firm of 
agents as representatives throughout the Union, though 
this often is not possible so widespread is the whole 
field. The largest market, however, is Johannesburg, 
and that is where the manufacturer or exporter should 
arrange for representation first. Should it not be 
possible to arrange for the whole of the Union with 
Johannesburg as the centre of representation, the 
supplier’s representative on a visit to South Africa 
should visit the other important towns, namely, Cape 
Town, Port Elizabeth, East London, Durban, and Bloem- 
fontein, and there make arrangements for the respec- 
tive territories. Such representatives in South Africa 
should specialise in lines that fit in with a firm’s own 
particular products ; should they not already specialise, 
they should at least be prepared to do so. 

Terms of payment depend on the financial stability 
of the agent or representative. Quite a lot of consign. 
ment stock is commonly given by British manufac- 
turers. American firms do not offer facilities of con- 
signment to the same extent, and this perhaps is one 
of the principal reasons for Great Britain’s strong hold 
on the market. The more general terms extended by 
other suppliers are cash against documents, sight draft, 
90 days or 120 days. Whatever the terms granted, the 
credit risk has, on the whole, proved satisfactory, and 
this field offers scope for every and any supplier with 
the machinery to offer at competitive prices. 








RESEARCH ON STEEL CASTINGS. 


THE Steel Castings Research Committee, which was 
originally a committee of the Iron and Steel Industria! 
Research Council, issued its first report in the spring of 
1933, and this was presented for discussion, on May 5 
of that year, at the annual general meeting of the Iron 
and Steel Institute. Since this date work has steadily 
continued, and a number of researches have been 
initiated. Considerable changes, however, have been 
made in the constitution of the Committee, which 
has been reorganised as a joint committee of the [ron 
and Steel Institute and the British Iron and Steel 
Federation, working under the Iron and Steel Indus- 
trial Research Council. The present Committee is 
under the chairmanship of Mr. W. J. Dawson, of 
Messrs. Hadfields, Limited, and its second report was 
presented at the recent autumn meeting of the Iron 
and Steel Institute in Diisseldorf. Discussion on the 
report, however, was deferred until October 30, when 
an additional session of the Institute will be held in 
London. This will take the form of a joint meeting 
with the Institute of British Foundrymen. 

The report is divided into six sections, comprising 
an introductory section and five others, each of which 
deals with a specific aspect of the casting of steel. 
The first portion of the second section, which has been 
prepared by Dr. R. H. Greaves, reviews existing 
information on dimensional changes, and on the 
strength and ductility of steel at high temperatures. 
An examination of the bibliography, published in the 
present report, on the scientific determination of 
fluidity (sometimes referred to as “ castability ”’), that 
is, the ability of the fluid metal completely to fill the 
mould, shows that much attention has been paid to 
the subject in the past. The investigations, however, 
have been almost wholly concerned with cast-iron and 
non-ferrous metals, very few accounts of experiments 
carried out on steel being available. Part II of Section 
II, also by Dr. Greaves, deals with this aspect of the 
work ; it takes the form of a general theoretical study 
of the question of the fluidity of steel, following which 
is an account of some experiments carried out by 
various members of the Committee. 

Ultimately, the Committee decided that the work 
justified the employment of a whole-time research 
worker in the Applied Science Department of the 
University of Sheffield, under the direction of Professor 
J. H. Andrew. As a result, a standard method of 
testing the fluidity of steel has been worked out, and 
this is described in Section III. The mould employed, 
which embodies a spiral, is made of such material that 
like conditions can be obtained on every casting. A 
riser is provided at the centre of the spiral, and the 
feeder is arranged to form a side gate to the basin. 
The steel solidifies in the spiral first, and then in the 
down-gate, while that in the basin is still fluid. The 
weight of the head of metal is controlled by an over- 
flow, so that the only varying factors are the arbitrarily - 
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chosen ones of temperature and composition. The 


length of the spiral cast is thus a direct measure of the 


fluidity. The method, it is believed, will rende 
possible the determination of fluidity with sufficien 
accuracy to allow comparisons to be made in differen 


foundries and to enable the influence of variations in 
the proportions of the different elements on the running 


powers of molten steel to be tested. 


To meet the need for more information on 


in a sand mould, an apparatus has been devised fo 


making tensile tests on castings under such conditions. 
An account of the investigation is given in Section IV 


by Mr. H. F. Hall, of the Research Department 


Woolw ich. 


intervals between the tests. 


their bearing on the question of “ pulls” or hot tear 


in castings while cooling down in the mould. 


constituted in March, 1936 ; the results will be embodiec 
in a future report. In Section VI, Dr. V. E. 


outlines the present position of the radiological examina 


tion of steel castings, and deals with radiographs and 


radium photographs of defects of various types ir 
castings and welds. A communication from Dr. W. H 
Hatfield, F.R.S., on the work of the liquid-steel tempera 
ture sub-committee of the Committee on the Hetero 


geneity of Steel Ingots, and dealing with the present 
position concerning the pyrometric measurement of 


tapping and casting temperatures, is contained in at 
appendix. 








CHEMICAL-DISTRIBUTING BOAT 
FOR RESERVOIRS. 
Tue photographs reproduced in Figs. 1 and 2, 


the 
properties and behaviour of cast steel during cooling 


The tests are performed in rapid succession 
immediately after pouring, and the results are related 
to the temperature in a manner depending on the rate 
of cooling of the casting and the controlled time 
The results obtained are 
of considerable practical importance in relation to the 
manufacture of steel castings, particularly in regard to 


Section V 
of the report relates to the programme of research 


adopted for the Moulding Materials Sub-Committee 
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| CHEMICAL-DISTRIBUTING BOAT FOR RESERVOIRS. 
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on 
this page, illustrate an unusual type of boat built by 


Fie. 1. 


Messrs. John I. Thornycroft and Company, Limited, 


of Thornycroft 


Softeners, Limited, Permutit House, Gunnersbury- 
avenue, Chiswick, London, W.4. 
used on certain of the reservoirs of the Metropolitan 
Water Board for the purpose of distributing chemicals 
for the treatment of the water. 


After careful consideration, a boat 20 ft. in length 


with a beam of 7 ft. was considered most suitable for 


the purpose, and in order to provide the necessary 


stability the form employed is generally similar to | 
four-cylinder | 


an ordinary river punt. A 12-h.p., 
Thornycroft engine was installed for propulsion pur 
poses and also for operating the two special conveyors 
used for chemical distribution which form part of the 
boat’s equipment. The engine casing can be seen in 
Fig. | and is also partly visible in the foreground in 
Fig. 2. With the engine mentioned, a speed between 
6 m.p.h. and 7 m.p.h. can be attained. As, however, 
the boat is sometimes required to travel at only 1 m.p.h., 
a variable-pitch propeller was fitted for ahead running 
only, astern running being obtained by the usual reverse 
gear. 

Messrs. United Water Softeners, Limited, were 
responsible for the conveyor gear. As already men- 
tioned, two conveyors are installed, one delivering at 
the bow end and the other at the stern; both are 
clearly visible in Fig. 1, which also shows the distributor 
fitted to the bow conveyor. The conveyors are of the 
Redlar type and are, we understand, the first of their 
kind. They embody several special features of which 
perhaps the most important is the use of Balaslite 
chains and spindles which are immune from corrosion. 
Each conveyor is driven through a countershaft 
by a high-speed electric motor, the speed of which can be 
varied by means of a resistance to give the conveyor 
a speed range from zero to 26 r.p.m. The motors 
used are of the Klaxon compound-wound type, the 
current being taken from a 24-volt battery which is 
kept constantly charged by a 0-5-kW Mawdsley 
constant-current type dynamo driven from the main | 
engine, and visible «n the left in Fig. 1. It may be | 
mentioned that the battery is charged with either | 
direction of rotation of the engine. Control of the | 
electrical arrangements is effected by a single switch, | 
which was supplied by Messrs, J. M. Marr and Company. | 

The chemicals used for water treatment necessitated 
special attention to the hull fastenings and painting 
to avoid corrosion. Each conveyor is supplied from a 
hopper fitted with a watertight lid and the sides of the 
lids are provided with valences to prevent the chemicals 
from being blown about when the hoppers are being 
filled. Fig. 2, which is a midships view of the interior 
of the boat, shows the bow conveyor with its hopper 
and also the hopper for the stern conveyor. The 
chemicals are supplied in kegs, a number of which 
are carried on each side of the boat, so that the hoppers 
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Bow CONVEYOR AND DISTRIBUTOR. 
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Fig. 2. 


can be filled from time to time without landing. In 
addition to the precautions against corrosion previously 
mentioned, the whole of the floor of the boat is covered 
with rubber arranged to prevent the chemicals from 
getting into the bilges. 

As the boat is required to be used on several of the 
Water Board’s reservoirs in or near London, a special 
type of trailer has been provided for road transport 
purposes. Incidentally, the trailer has been designed 
so that it can also be used for launching the boat and 
for hauling it out of the water. For this reason it was 
necessary for the boat to be stowed as low as possible 
on the trailer, so that the latter had to be fitted with a 
cranked axle to accommodate the boat between the 
wheels. This arrangement, however, rendered the 
width greater than that permitted by the Ministry of 
Transport, so that a special permit had to be obtained 
to use the trailer on the highways. 

We understand that entirely satisfactory trials of the 
boat were recently carried out on the Thames and that, 
with the variable-pitch propeller and special throttle 
control, speeds between 1 m.p.h. and 7 m.p.h. were 
easily maintained. 
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BATTERY-DRIVEN TRANSPORTING 
AND STACKING TRUCK. 


POWER-DRIVEN trucks are coming into extensivé 
use for transporting, or stacking, goods in warehouses, 
factories, railway stations, &c. Frequently, trans- 
porting and stacking are carried out by different 
machines, but that the two functions can be con- 
veniently combined in a single vehicle is well illus- 
trated by the truck which is shown in Figs. 1 to 3, on 
page 445. The machine is battery driven, which makes 
it suitable for use in situations in which a petrol-engine 
driven truck might not be acceptable, while the result- 
ing possibility of using independent electric motors to 
Operate various motions leads to a convenient lay-out 
and the absence of indirect or complicated drives 
The special feature of the machine lies in the loading 
and lifting arrangement. As will be clear from Figs. ! 
and 3, the front of the truck is provided with a pivoted 
upright frame. It is shown in the vertical position ! 
Fig. 1, and tilted backwards in Fig. 3. This carries 
two forks, or if desired a scoop or small platform, on 
which the goods are lifted. When travelling, the 























Oc 










































RS. 


IDON 








OcT. 23, 1936.] 


Fig.1. 























BATTERY-DRIVEN TRANSPORTING AND 


CONSTRUCTED BY MESSRS. THE AUTOMATIC TRANSPORTATION COMPANY, CHICAGO, ILL., U.S,A. 
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irame is moved to the position shown in Fig. 3, so 
that the load lies securely on its sloping support, and 

‘not likely to be dislodged. For stacking, the carry- 
ng forks are traversed to the top of the vertical frame, 
‘s indicated by broken lines in the middle position in 
‘ig. 1. The upright frame is provided with an internal 
telescopic section, and if greater stacking height is 
required this is extended, carrying the forks with it 
to the upper position indicated in Fig. 1. It is from 
this lifting arrangement that the machine has received 
the name of Tilting Fork Truck given it by the makers, 
Messrs. The Automatic Transportation Company, of 
9, West 87th-street, Chicago, Ill., U.S.A. 

The arrangement employed for tilting the front 
irame, which is pivoted at its lower end, are clearly 
shown in Figs. | and 3. Two links, connected to 
rank arms, are operated by a 0-83-h.p., 24/36-volt, 
lirect-current motor mounted on top of the body of 
the mac hine. The drive to the links is through a ball- 
Searing spur-reduction gear running in an oil bath. 








View SHowine TuRNING CIRCLE. 


A hand-operated brake is fitted by means of which the 
frame may be held in any position. The elevating 
motor, which operates both the forks and the telescopic 
part of the tilting frame, is of 1-15 h.p. This also 
drives through a spur-reduction gear mounted in an 
oil bath. The gear is of the triple-reduction type, and 
the wheel axles are carried in ball bearings. The final 
drive to the forks and telescopic member is by means 
of two sprockets and roller chains; the fork carriage 
runs on machined surfaces on the tilting frame, and 
the telescopic section runs on hardened steel rollers. 
In order to prevent damage in case the forks encounter 
an obstruction when moving downward during stack- 
ing, the final reduction on the operating gear is pro- 
vided with a slipping clutch. The forks may be 
arrested in any position throughout their travel by 
operating the motor controller, a brake automatically 
coming into operation when the controller is placed 
in the neutral position. The speed of travel of the 
forks is 32 ft. per minute light, and 17 ft. per minute 








STACKING TRUCK. 





loaded, with the motor operating at 24 volts, the 
corresponding figures at 36 volts being 48 ft. and 24 ft. 
| The truck is built of various capacities, but the model 
| with which we are dealing can handle a load of 4,000 Ib. 

A further special feature of the truck is its small 
turning radius, which is well illustrated in Fig. 3. 
The same point is brought out in Fig. 2, which shows 
that it may be traversed round a right-angle bend in a 
63-in. passageway. The main frame, built up of 
riveted and welded plates and sections, is carried on 
four road wheels, of which the front pair are the 
drivers. The travelling motor is of 2-5 h.p., and 
operates through a worm reduction, and a bevel gear 
four-pinion type differential. The axles, of heat- 
treated alloy steel, have splined ends for the driving 
plates to which the wheels are bolted. The brakes, of 
the external contracting type, have steel shoes faced 
with woven-asbestos fabric. They are held on by 
compression springs and released by a foot pedal. 
The control arrangements provide three speeds forward 
and three in reverse. The first speed position of the 
controller is obtained by depressing a foot pedal, the 
motion at the same time automatically interlocking 
the brake and the reversing drum of the controller. 
The second and third speeds are obtained by operating 
the controller handle, while application of the brake 
automatically returns the controller drum to neutral. 
Reverse travel is controlled by a separate reverse 
drum. The travelling speed ranges from 4-5 miles 
to 6-5 miles an hour. 

The rear, steering, wheels are so mounted that they 
may be swung through about 90 deg., as shown in 
Fig. 2. When they are in this position, the machine, 
owing to the action of the front axle differential, is 
capable of swinging round one of the front wheels as 
a point. The rear wheel axle has a universal joint 
at its centre, which not only allows of the large relative 
displacement of the two wheels, but also allows them 
to accommodate themselves to uneven floor conditions. 
Control of the steering is by means of a horizontal 
wheel and cam and lever reduction. All ball and 
socket connections are hardened and ground, and 
buckles and levers are fitted with renewable bushes. 
The motors, which are totally enclosed, are of Messrs. 
Automatic Transportation Company’s own manufac- 
ture; they are capable of carrying overloads of 300 
per cent. for 30 minutes, with a temperature rise not 
exceeding 60 deg. C. The armature shafts are carried 
in ball bearings, and metal-graphite brushes are used. 
The controllers are fitted with de-ionising blow-out 
coils. The battery, which is located over the steering 
wheels, is of 450 ampere-hour capacity. All controls 
are conveniently arranged in front of the operator’s 
platform, which is provided with a thick rubber pad. 
Lubrication throughout is on the Alemite Zerk high- 
pressure system, all moving parts having conveniently- 
placed fittings to facilitate the use of the pressure gun, 
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CONTRACTS. 


Messrs. Tue Generat Evectric Company, Lourep, 
Magnet House, Kingsway, London, W.C.2, have received 
an order from the Birmingham Corporation for ejuipment 
for the relighting of 133 miles of streets, chiefly by Osira 
electric discharge lamps. Nearly 4,000 new lighting 
units are to be installed; these will be equipped with 
approximately 1,750 400-watt, 1,370 250-watt, and 50 
150-watt Osira lamps in the firm's Di-fractor and Birch 
field lanterns 
and 500-watt gas-filled lamps will be used in the direct 
current areas, pending the change-over to alternating 
current Some 3,000 steel columns will be needed, and 
970 of the lighting will be mounted on 
tramway standards 


units 
Messrs. British Timken, Limirep, Cheston-road, 
Aston. Birmingham, have received an order from Messrs. 
The Dunlop Rubber Company, Limited, for the supply 
rf roller bearings for use in the landing 
wheels of amphibious aeroplanes. 

Messrs. MERRYWEATHER AND Sons, Limrrep, Green 
wich-road, London, 8.E.10, have designed and recently 
delivered pumping for the Aire and 


stainless-steel 


a set 


Navigation Authority for the fire protection of Goole | 


Docks. This comprises * Penumasuds ” 
apparatus operated by a 20-h.p. motor, and capable of 
lelivering 1,000 gallons of foam per minute, for extin 
guishing oil fires. There is also a high-pressure fire 
pump which can be used for the dual purpose of pumping 
water for the Pneumasuds apparatus, or for delivering 
jets of plain water at the rate of 250 gallons per minute 
for dealing with ordinary fires The complete plant i 
mounted on four pneumatic-tyred wheels. 


Marcont's Wrre.tess TeLecrarn 


a special 


Ss 


Messrs CoMPANY, 


Limrrep, Electric House, Victoria-embankment, London, 


W 


broadcast 


(.2, have secured an order for the supply of a 20-kW 
transmitter to be installed near Belgrade, 
Yugoslavia, The transmitter will replace the existing 
low-power Marconi equipment, which, we are informed, 
unfailing service since its installation seven 
years ago. The new plant will be built entirely at the 
Varcom Works, at Chelmaford. 

Ainsa Craie, Limrrep, Strand-on-the-Green, 
Chiswick, London, W.4, have supplied the Diesel engine 
which is fitted on a Diesel-electric mobile crane constructed 
for the Bombay Port Trust by Messrs. RANSOMES AND 
tarier, Limirep 
10 ft 


has given 


MEssRs 


radius of 6 and of 1} tons at a radius of 


17 ft 


in., 
6 in 


Messrs. Joun M. HenpeRsON AND Company, Limrrep, | 


King’s Works, Aberdeen, among other contracts, have 


received orders from the Belfast Harbour Commissioners | 


for a 15-ton electrically-driven travelling gantry crane 
having a radius of 80 ft. to 105 ft from Messrs. Anglo 
Iranian Oil Company, Limited, London, for a 17-ton 
aerial having a span of 442 ft., for trans 
porting heavy lorries; and from Messrs. Wemyss Coal 
Limited, East Wemyas, Fife, for a 7-ton steam 
crane, 


cableway, 


Company, 
tocomotive 








LAUNCHES AND TRIAL 


ReEFER 
two-stroke, single-acting, trunk type, solid 
injection, six-cylinder Burmeister and Wain Diesel 
Trial trip, October 1. Main dimensions, 290 ft., 
6 in., by 26 ft. 6 in. Built by Messrs. The 
Shipyard, Limited, Nakskov, Denmark, for 
Messrs. J. Lauritzen, Copenhagen 
AMERICAN Reerer.’’—Single-screw  fruit-carrving 
motorship ; two-stroke, single-acting, trunk type, solid 
injection 10-cylinder Burmeister and Wain Diesel 
Launch, October 3 Main dimensions, 330 ft., 
6 in., by 27 ft. 6 in. Built by Messrs. The 
Shipyard, Limited, Nakskov, Denmark, for 
Lauritzen, Copenhagen. 


TRIPS. 


BRAZILIAN Single-screw 


motorship ; 
eregrine 

by 44 ft 
Nakskov 


engine 
by 47 ft 
Nakskov 
Messrs. J 
CAMPBELL.” 
the northern 


CAP 
tishing in 


Single-screw steam trawler for 
waters of Iceland, Bear Island, 
und the White Sea; triple-expansion engine fitted by 
Messrs. C. D. Holmes and Company, Limited, Hull 
October 15. Main dimensions, 168 ft. 6 in.. by 
6 in., by 15 ft Built by Messrs 
Limited, Ouse Shipbuilding Yard, Selby, Yorks, 
for Messrs. Charleson Fishing Company, Limited, Hull. 


Launch 


oi it 
Sons, 








Roap Wipentne at Covutspon \ portion of Marlpit 
lane, Couladon, which connects Coulsdon with the 
London-Brighton road, and also the bridge carrying the 
Southern Railway over the lane, are to be widened by 
the Coulsdon and Purley Urban District Council, at 
eost of ne arly 21,0001, 
from the Road Fund the Minister of 


made by 


rransport 


been 


INTERFERENCE with TRAFFIC at BurLpInes.—An 
Order to limit the interference with traffic caused by 
vehicles waiting outside certain kinds of buildings has 
now been made by the Minister of Transport and will 
come into saoaation on Sunday, November |. It applies 
to any builc 
to any place of public resort, refreshment house, 
station for public vehicles, petrol filling station or garage. 
Any person proposing to erect a new building of this 
kind must submit plans to the County Council who, 
they are satisfied that no increased vehicular 
traffic will be caused or that arrangements can be made 
to lumit interference, may require the provision of such 
means of entrance and egress, and of such accommodation 
for loading or unloading, as they may specify. The term 
‘new building ” includes the re-erection of an « xisting 
building 


unless 


In addition, many hundreds of 300-watt | 


existing | 


Calder | 


rhe crane has a duty of 2} tons at a 


fruit-carrying | 


Cochrane and | 


a! 
Towards this sum a grant has | 


ing containing not less than 250,000 cub. ft. 
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PERSONAL. 


} 
The name 
been changed 


of Messrs. ScrivEN AND CoMPANY has 
to Messrs. CROSTHWAITE FURNACES AND 
ScriveN Macutwe Toots, Limrrep, York-street Iron- 
works, Leeds, 9. 

Mr. P. W. Perrer, director of Messrs. Petters, Limited, 
Yeovil, has acquired the business of Messrs. Hathaway 
Brothers, dairy-equipment manufacturers, New-road, 
Chippenham, Wiltshire. A new company has been 
formed under the title of Messrs. Hathaway, Limited, 
of which Mr. Petter is chairman. 

Messrs. Sorex, Liwrrep, Solex Works, 223-231, 
Marylebone-road, London, N.W.1, have entered into an 
agreement for close technical co-operation with MEssrs. 
Tue /eNnITH CARBURETTER Company, LIMITED, Honeypot- 
lane, Stanmore, Middlesex. The agreement has as its 
main objects the centralisation of scientific research work 
and the rationalisation of the types of carburettor to be 
manufactured. 

Messrs. Tue INcANDEscEeNtT Heat Company, LIMITED, 
Cornwall-road, Smethwick, Birmingham, in order to 
cope with increasing business, have carried out, during 
| the past few months, considerable extensions to their 
works and drawing and commercial office accommoda- 
tion at Smethwick. 

Mr. W. M. Kirxparricx, M.P., has been appointed 

representative, in China, of the Export Credits Guarantee 
| Department. He is vacating his seat in Parliament, 
and after spending a short time in the Department's 
London office, will proceed at an early date to his head- 
quarters in China, where he will work in close contact 
with Mr. Louis Beale, C.B.E., the Commercial Counsellor 
to His Majesty's Embaasy. 








BOOKS RECEIVED. 


Kelly's Directory of the Engineering, Hardware, Metal 
and Motor Trades Throughout England, Scotland and 
Wales. 1936. London: Kelly’s Directories, Limited. 
[Price 21. 108.] 

| Inorganic Chemistry. A Survey of Modern Developments. 
By Str Grrsert T. Morcan and F. H. Burstatu. 
Cambridge : W. Heffer and Sons, Limited. [Price 15s. 
net.| 

Department Trade. No. 652. 

Economic and Commercial Conditions in 
Dated July, 1936. By A. H. W. Kina. 
H.M. Stationery Office. [Price ls. 6d. net.] 

United States War Department. Port Series No. 13. 
The Ports of Los Angeles, Long Beach, San Diego and 

San Luis Obispo, California. Part 2. The Ports of 
San Diego and San Luis Obispo, California, Revised, 
1936. Washington: Superintendent of Documents. 
[Price 30 cents.] 

United States Coast and Geodetic Survey. Special Publica- 
tion No. 207. Geodetic Operations in the United 
States, January 1, 1933, to December 31, 1935. By 
Wriu1am Bowre. Washington: Superintendent of 
Documents. 

United States 


Report on 
Portugal. 
London : 


Overseas 


of 


Geological Survey. Professional Paper 
No. 186-A. New Upper Cretaceous Ostreidae from the 
Gulf Region. By Lioyp Wuiu.1aM STEPHENSON. 
[Price 5 cents.) Water-Supply Paper No. 678. 
Geology and Ground-Water Resources of Uvalde and 
Medina Counties, Texas. By A. N. Sayre. [Price 
35 cents.) Water-Supply Paper No. 773-A. Geology 
and Ground-Water Resources of the Elizabeth City Area, 
North Carolina. By 8. W. Louman. [Price 10 cents.) 
Water-Supply Paper No. 773-%. Water Resources of 
the Edwards Limestone in the San Antonio Area, Texas. 
By Pewn Livineston, A. N. Sayre and W. N. Wurre. 
[Price 10 cents.] Washington: Superintendent of 


Documents. 

Beitrag cur Mastfundamenten. By 
Dr.-Lve. H. Fréaticn. Third edition, revised. 
Berlin : Wilhelm Ernst und Sohn. [Price 7-50 marks 
(Germany) 5-65 marks (other countries).] 

Der Rebhannsche Satz. By Dr.-Ing. Orro Munp. 
Berlin: Wilhelm Ernst und Sohn. [Price 3 marks 
(Germany), 2-25 marks (other countries). ] 

Versuche an Eisenbetonbalken unter ruhenden und herab- 
fallenden Lasten. By Pror. Dr.-Inc. Rvopo.r 
SaticeR and Dr.-Inc. Ernst Brrrner. Vienna : 
Julius Springer. [Price 12 marks.] 


Berechnung von 








Evecrriciry ScHemMe.—The 
Board announce that they have 
adopted the Mid-East England Electricity (Alteration 
and Extension) Scheme, 1936, and that, in accordance 
with the statutory provisions, they published the Scheme 
on Tuesday last, October 20. Copies of the Scheme, 
price 6d., may be obtained from H.M. Stationery Office, 
Adastral House, Kingsway, London, W.C.2. 


Mip-East ENGLAND 


Central Electricity 


Tue 120,000 KW Generatine Station oF THE FUL- 
HAM Boroven Councrt: Errata.—In the description 
of the 120,000-kW generating station of the Fulham 

| Borough Council, which was published on page 356 of 
2, it was incorrectly stated that the 


our issue of October 
settlement plant used in connection with the gas washing 
| was constructed by Messrs. William Neil and Company, 
| Limited. This plant was actually constructed by Messrs. 
| William Boby and Company, Limited, 62—64, Brook- 
| street, London, W.1, the tanks being manufactured for 
| them by Messrs. W. Neill and Son, Limited, St. Helens. 
| Moreover, the description of the house set at this station, 
| which appeared on line 22 of page 408 of our issue of 
| October 16, should read ** The blade rings of one turbine 


dise are interleaved with those of the other " We 


| regret that any misunderstanding should have arisen | tion, 28, Victoria-street, London, 


tin connection with these matters. 


| 





[Oct. 23, 1936. 


TENDER. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tender, the closing date of which 
is furnished. Details may be obtained on application 
to the Department at the above address, and quoting 
the reference number given. 

Surgical Instruments and needles. 
Municipality of Alexandria, Egypt ; 
(T. 30.) 


Director-General, 
December 16 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—There is continued acut: 
scarcity of Cleveland pig-iron and the prospect of materia! 
relief of the stringent situation is remote. Stocks have 
been cleared for a considerable time and conditions 
do not permit of accumulations of iron to provide for 

ssible emergencies. The limited output is promptly 
taken up, but makers still manage to supply home users 
with enough tonnage to keep works regularly employed, 
and claim that their system of rationing will continue to 
meet actual requirements. Merchants are, however 
much perturbed by their inability to obtain command of 
tonnage long overdue for delivery, much of which should 
have been shipped abroad sometime ago. Buyers are 
keener than ever to negotiate, and would readily place 
large early and forward orders at present fixed minimum 
figures, which are based on No. 3 quality of iron at 
75s. delivered to local customers and to firms at Falkirk, 
77s. delivered to North Eastern areas, and 78s. delivered 
to Glasgow. 

Hematite.—While shortage of East Coast hematite pig 
is possibly rather less severe than is that of Cleveland 
iron, supply is inconveniently inadequate and customers 
who are pressing for increased deliveries are unlikely 
to succeed to any extent. Producers have to allocate 
supplies cautiously, but continue to provide local and 
other home users with sufficient tonnage to meet current 
needs. There is very little iron available for other 
purposes. Second hands continue to make unsuccessful 
efforts to obtain supplies for export against old contracts. 
The needs of producers’ own consuming departments are 
heavy and promise to increase. Buyers are anxious to 
negotiate for forward supplies, but makers are not 
disposed to discuss new business. Recognised market 
values are governed by No. I grade of iron at 85s. 6d. 
delivered to North Eastern areas, a rebate of 5s. being 
made to customers who do not purchase in other 
markets. 

Foreign Ore.—Transactions in foreign ore are impos 
sible under conditions existing, but imports under 
running contracts continue to arrive with surprising 
regularity. Extensive business is expected to be put 
through when the state of the market is once moré 
normal. 

Blast-Furnace Coke.—Makers of Durham blast’ 
furnace coke are quite well placed as regards orders 
Output is ample, but hardly excessive, and quotations 
keep at the level of good medium qualities at 24s. 6d. 
delivered to Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel firms are turning out enormous 
tonnage. Much of the plant in operation is running at 
capacity, but production fails to satisfy fully the pressing 
requirements of customers. Supply of home-made semi- 
finished steel falls short of the needs of re-rollers, and in 
some cases producers of finished steel are behind with 
deliveries. Overseas buyers of steel are taking increasing 
interest in this market. At present there is next to no 
tonnage available for export sale, but preparation |s 
proceeding for enlargement of output, and some expan- 
sion of overseas business may be possible shortly. Prin- 
cipal market quotations for home business are : Common 
iron bars, 101. 10s.; best bars, 111.; double best bars, 
111. 10s.; packing (parallel), 91. 7s. ; packing (tapered), 
101. 10s.; steel billets (soft), 62. 2s. 6d.; steel billets 
(hard), 71. 7s. 6d. ; steel bars, 91. 7s. ; rivets, 12/.; steel 
boiler plates, 91. 17s. 6d.; steel ship plates, 91. 7s. 6d. ; 
steel angles, 91. ; steel joists, 91. 7s. 6d.; heavy sections 
of steel rails, 8l. 10s. for parcels of 500 tons and over, and 
9l. for smaller lots; and fish plates, 12/. 10s. Black 
sheets (No. 24 gauge) are 121. for delivery to home 
customers and 10/. 10s. f.0.b. for shipment abroad ; and 
galvanised corrugated sheets (No. 24 gauge) are 141. for 
delivery to home customers and 12. 10s. f.o.b. for 
shipment overseas. 

Scrap.—Several kinds of iron and steel scrap are 'n 
good demand. Supplies of heavy cast-iron are readily 
taken up at 65s.; and light cast-iron realises 53s., 
while the minimum quotation for machinery metal is 
67s. 6d., and 60s. is a buyer's figure for heavy steel. 








Brirish STANDARD SPECIFICATION FOR S#HORT-LINK 
Wrovcut-Iron Crane Cuains.—The British Standards 
Institution have recently issued a revised edition of the 
specification (B.S.S. 394-1936) for short-link wrought-iron 
erane chains. This contains two important changes 
In the first place, the elongation under test load for ~ 
‘special ” quality has been increased, and the ied 
is that all testing and examination is now specific 
to be carried out at a Public Test House licensed by 
the Board of Trade (commonly known as Lloyd’s Proving 
House). Copies of the specification may be obtained from 
the Publications Department, British Standards Inst itu 
S.W.1, price 2s. 2d 


post free. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel——-The manner in which industrial 
Sheffield turned its concentration from the manufacture 
of “ swords *’ to “ ploughshares * during the depression, 
has been largely responsible for its magnificent recovery. 
Sheffield continues to make armaments, and is glad of 
the work. But this class of business constitutes a minor 
proportion. The bulk of Sheffield’s steel output is 
going towards the production of peace-time products. 
Messrs. Newton, Chambers and Company, Limited, have 
taken over the manufacture in this country of the 
Harnischfager excavator, a machine claimed to show 
special advantages. Owing to its construction through- 
out of special alloy steels, its weight is kept to an absolute 
minimum. One of these machines is employed on a 
local building development, and in a fortnight has 
removed 5,000 cubic yards of clay, at the rate of 400 
tons a day. It is driven by 60-h.p. Diesel engine. 
Excavators are a new line of manufacture for Messrs. 
Newton, Chambers. The firm intend to employ mass- 
production methods. Activity has been maintained in 
the steel-making sections, and producers are beginning 
to get anxious over their supplies of pis iron. The 
heavy engineering and machinery branches show little 
change. Railway rolling stock orders are more numerous, 
while more business is passing in shipbuilding requisities. 
The special steel branches are operating to capacity. The 
demand for tools shows a further increase. 


The University and Foundry Practice—Adverse com- 
ment has been made of the new course in foundry science 
which Sheffield University has introduced. Referring 
to this criticism, Professor J. H. Andrew, Dean of the 
Faculty of Metallurgy, remarked that some people said 
the subject could only be learned in a works. He added, 
‘But in order to make the course of the greatest possible 
use, we have installed rather more than a foundry model. 
In his third and fourth years, the student now casts 
steel from our own furnace up to half-ton weights. He 
can make capital castings, and also cast bronzes up to 
about 40 1b. He can make a casting of appreciable size, 
and an ingot of about half a ton. The student is also 
given instruction in pattern making and moulding. He 
can make his cores and his moulds and test his sands. 
One great feature is that we purposely make him produce 
castings with various bad features. That could not be 
done in a works. The student learns more from mistakes 
than from the successes.” 

South Yorkshire Coal Trade.—Inquiries on export 
account tend to become more numerous, and more 
orders are developing. Taken on the whole, however, 
the general export position displays a quiet tone. In 
some varieties of fuel bigger tonnages are on offer. 
There is a slightly improved demand for best hards. 
Furnace coke is a firm section. On inland account the 
demand is well up to recent standard. Industrial fuel is 
being absorbed in bigger tonnages. Electricity genera- 
tion stations are taking large supplies. Deliveries to 
the textile and woollen industries show an increase. 
Foundry and furnace coke find a ready market. Gas 
coke continues firm. The call for house coal is broaden- 
ing, and in some areas is little short of the winter level. 
Quotations are: Best branch handpicked, 27s. 6d. to 
29s. 6d.; kitchen nuts, 20s. to 2ls.; house coal, 23s. to 
24s.; seconds, 21s. to 22s.; kitchen coal, 18s. to 21s. ; 
Derbyshire brights, 21s. to 22s.; and best South York- 
shire, 24s. to 30s. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—Considerable surprise was 
oceasioned on the Welsh steam coal market last week 
by the decision of the French authorities to reduce the 
mport tax on coal to a flat rate of 6 francs per ton, 
and to restore the 10 per cent. cut made in the British 
import quota last May. It was estimated that the 
restoration of the quota to the level of the winter months 
of last year would enable local exporters to ship about 


35,000 tons more coal a month. Operators in this 
trade had not anticipated that the quota would have 
been increased in view of the slowing down of trade 


following the devaluation of the franc and the keen 
opposition of the French mine owners. The reduction 
of the tax was welcome, since it was felt that it would, 
to some extent, counterbalance the recent price increases 
of Welsh coals which followed the abandonment of the 
gold standard by France. It will be remembered that 
the tax, which had been increased from 4 francs per 
ton in the case of industrial coals, to 15 francs, and from 
5 frances to 20 francs on anthracite, was cut by 20 per 
cent. a few weeks ago. Another welcome development 
in the French trade was the placing of an order for 
between 6,000 tons and 8,000 tons of small coals for 


shipment in October by a French electricity under- 
taking. It was understood that they were negotiating 
for a similar quantity for delivery over November. At 


one time South Wales supplied about 100,000 tons to 
120,000 tons per annum to these customers, but ship- 


ments were suspended in March, 1934, when the French 
Government compelled them to use native coal. The 
present order was the first received since, and it was 
stated that it had been placed in South Wales because 
of the difficulty experienced in obtaining sufficient 
supplies of French coals due to the reduced outputs at 


the mines following the introduction of the 40-hour 
week. Business proceeded quietly with all the other 
*xport trades, but hopes of an early resumption of 
trade with Italy were increased by a report that negotia- 
tions between the British and Italian Governments for 
& new trade agreement were rapidly nearing completion. 
Local exporters were successful during the week in 
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securing an order from North African customers. This 
trade was captured by Germany two years ago, and had 
been held by them since. Mr. B. H. Binder, chairman 
of the Control Board, issued an emphatic denial to reports 
that some business had been lost to South Wales because 
the Board had increased prices. They had no know- 
ledge of orders lost on that account, he stated, and if 
there were any cases they would be glad to know of 
them. Only a very limited demand was experienced 
for best large coals, which remained dull, but second 
qualities continued to move off fairly satisfactorily. 
Cobbles were weak and lifeless. The recent strength of 
the washed small and sized descriptions was fully main- 
tained, and supplies were again scarce. Ordinary 
smalls were in rather better request, but bituminous 
sized kinds were easy. Throughs were steady, while 
cokes were in active request and commanded high 
prices. Patent fuel was firm. 

The Iron and Steel Trade.—A strong tone was again 
displayed in the iron and steel and allied trades of South 
Wales and Monmouthshire last week, and outputs 
were maintained at high levels. Heavy bookings have 
been made for some time ahead, and producers were 
hard pressed to keep pace with deliveries. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—Activity is still general in the 
Scottish steel trade and the large tonnage of material 
on order is keeping the mills going at full pressure. 
The demands of shipbuilders and general engineers 
is very steady and there are no indications of any falling 
off during the next month or two. The new tonnage 
on order from shipbuilders on the Clyde amounts to over 
400,000 tons, so that a very large output of steel will 
be required to complete these vessels, and there is also 
the probability of a number of new contracts being 
placed in this area in the near future. No additions 
to plant have been officially announced yet, but new 
units will be in operation before long. In the black-steel 
sheet trade conditions show no change and makers are 
extremely busy fulfilling orders for home consumption. 
With the motor industry rapidly advancing again, the 
demand from that source is of a very pressing nature, 
while a very similar state prevails in connection with the 
drum industry. Orders for sheets for general domestic 
purposes are also exceedingly good. Export business 
is better and some interesting inquiries are now in the 
market. The following are the current market prices :— 
Boiler plates, 91. 17s. 6d. per ton ; ship plates, 91. 7s. 6d. 
per ton; sections, 91. per ton ; medium plates, 91. 15s. 
per ton; black-steel sheets, No. 24 gauge, in minimum 
4-ton lots, 12/1. per ton; and galvanised corrugated 
sheets, No. 24 gauge, in minimum 4-ton lots, 141. per 
ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—While conditions in the 
malleable-iron trade of the West of Scotland are not 
nearly so satisfactory as in some kindred trades, there 
is, nevertheless, quite a fair amount of work on hand. 
The demands of consumers are easily met, however, 
and plant is not being overtaxed to cope with buyers’ 
requirements. The re-rollers of .steel bars continue 
busy and are well placed with orders for some months 
to come. Prices are as follows: Crown bars, 101. 10s. 
per ton for home delivery, and 101. per ton for export ; 
and re-rolled steel bars, 9. 7s. per ton for home delivery 
and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—Business in the Scottish 
pig-iron trade is still very active and the output of the 
fifteen furnaces now in blast is moving rapidly into 
consumption. Consumers keep up a constant pressure 
for supplies and new contracts for early delivery are 
somewhat difficult to place. Supplies of raw material 
are quite satisfactory at the moment. Prices are steady 
and the following are the current quotations : Hematite, 
85s. 6d. per ton, and basic iron, 75s. per ton, both deli- 
vered at the steel works; and foundry iron, No. 1, 
8ls. 6d. per ton, and No. 3, 79s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, October 17, amounted to 168 tons. Of 
that total, 140 tons went overseas and 28 tons coastwise. 
During the corresponding week of last year the figures 
were 316 tons overseas and 34 tons coastwise, making 
a total shipment of 350 tons. 








PRESERVATION OF Sea BEACHES: Erratum.—In 
connection with the pape vead before the British Associa- 
tion at Blackpool by Messrs. H. J. Deane and E. Latham, 
it was stated (page 329 ante) that the travel of beach 
material on the South Coast is westerly. The authors 
wish to point out that this should have read “‘ easterly.” 

INDIAN State Rariways.—It is officially announced 
in Simla that a committee has been appointed to inquire 
into the working of the Indian State Railways. The 
members will comprise Sir Ralph Wedgwood, chief 
general manager of the London and North Eastern 
Railway, and Mr. W. A. Stanier, chief mechanical 
engineer of the London Midland and Scottish Railway, 
assisted by Mr. Forbes, of the London and North Eastern 
Railway. Mr. L. H. Kirkness, secretary of the Indian 
Railway Board, and Mr. B. M. Strouts have been 
appointed joint secretaries. The terms of reference are, 
firstly, to examine the position of the State Railways, 
and, secondly, to suggest measures which, without 





adversely affecting the general Budget, will improve 
the earnings, with due regard to effective co-ordination 
between railway and road traffic, and place railway 
| finance on a sound and remunerative basis. 
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NOTICES OF MEETINGS. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1. General Meeting. Presi- 
dential Address by Sir Nigel Gresley. Yorkshire Branch : 
Wednesday, October 28, 7.30 p.m., The University, 
Sheffield. ‘* Machine Fabrication,” by Mr. J. A. Dorrat. 
North-Western Branch : Thursday, October 29, 7.15 p.m., 
The Engineers’ Club, Albert-square, Manchester. “ Plant 
for the Production of Petrol by the Hydrogenation of 
Bituminous Coal,” by Mr. E. Smith. HZducation 
Group : Friday, October 30, 6 p.m., Storey’s-gate, 8.W.1. 
Informal discussion on “Some Aspects of American 
Technical Education,” to be introduced by Dr. C. H. 
Spiers. 

Norru-East Coast InstiruTioN OF ENGINEERS AND 
SHIpsBuILpDERS.—To-night, 6 p.m., The Literary and 
Philosophical Society's Hall, Newcastle- -Tyne. 
Annual General Meeting. (i) Presidential Address, by 
Professor C. J. Hawkes. (ii) Film of International 
Meeting of Naval Architects and Marine Engineers, held 
in New York, September 14 to 19. Tees-Side Branch : 
Thursday, October 29, 7.30 p.m., The Cleveland Scientific 
and Technical Institution, Corporation-road, Middles- 





brough. (i) Presidential Address, by Professor ©. J. 
Hawkes. (ii) Branch Chairman’s Address, by Mr. A. 
Graham. 


InstrTuTION oF ELEcTRICAL ENGrInEERS.—WNorth- 
Eastern Centre ;: Monday, October 26, 7 p.m., The Royal 
Station Hotel, Newcastle-upon-Tyne. Chairman’s Address, 
by Mr. D. M. Buist. Institution : Monday, October 26, 
7 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Informal Meeting. Discussion on “ Electrical Installa- 
tions—Adequacy and Safety,’’ to be opened by the 
President, Mr. H. T. Young. Northern Ireland Sub- 
Centre : Tuesday, October 27, 6.30 p.m., 9, Wellington- 
place, Belfast. Chairman’s Address, Mr. T. T. Partridge. 
East Midland Sub-Centre ; Tuesday, October 27, 6.45 p.m., 
University College, Beeston, Notts. (i) “ Tariffs for 
Domestic and Business Premises,’ by Mr. B. Handley. (ii) 
“* The Prices for Electric Supply,”’ by Prof. Miles Walker. 
North Midland Centre: Tuesday, October 27, 7 p.m., 
Hotel Metropole, Leeds. ‘The Effects of Impulse 
Voltages on Transformer Windings,” by Messrs. T. E. 
Allibone, B. D. McKenzie and F. R. Perry. Scottish 
Centre: Tuesday, October 27, 7.30 p.m., The In- 
stitution of Engineers and Shipbuilders in Scotland, 
39, Elmbank-crescent, Glasgow, C.2. Chairman's In- 
augural Address, by Mr. H. C. Babb. Irish Centre : Thurs- 
day, October 29, 6 p.m., Trinity College, Dublin. Chair- 
man’s Address, by Mr. Warren Storey. West Wales 
(Swansea) Sub-Centre: Thursday, October 29, 6.30 p.m., 
The Technical College, Mount Pleasant, Swansea. Chair- 
man’s Address, by Mr. A. Jarratt. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre : Tuesday, October 27, 7.30 p.m., The James 
Watt Memorial Institute, Birmingham. Presidential 
Address, by Captain J. 8. Irving. Also at the Leeds 
Centre: Wednesday, October 28, 7.15 p.m., The Hotel 
Metropole, Leeds. 

InsTITUTION OF CrviL ENGINEERS.—Wednesday, 
October 28, 6 p.m., Great George-street, 8.W.1. Joint 
Meeting with the Socrtrt pres Incknrevrs Crvms DE 
France (Britisn Section). ‘“ AStudy of the System of 
Underground Road Crossings of Paris,’* by Mr. J. Greber. 
Birmingham and District Association : Thursday, Octo- 
ber 29, 6 p.m., The James Watt Memorial Institute, 
Birmingham. Chairman’s Inaugural Address, by Mr. 
A. H. 8. Waters. 

Iron AND Steet INstrrvuTe.—Autumn Meeting. Addi- 
tional Sessions in London in continuation of the 
recent meeting at Diisseldorf, Thursday, October 29, 
and Friday, October 30. Thursday, October 29, The 
Institution of Civil Engineers, Great George-street, 8.W.1. 
10 a.m., (i) reading and discussion of various papers. 
(ii) Special Report No. 13.—‘‘ Fourth Report of the 
Corrosion Committee ” to be introduced by Dr. W. H. 
Hatfield. 2.30 p.m., reading and discussing of various 

apers. Friday, October 30, 10 a.m., Special Report 
Ko. 14.—“ First Report of the Alloy-Steels Research 
Committee " to be introduced by Dr. W. H. Hatfield. 
2.30 p.m. Joint Meeting with Tur INsTITvTE oF 
British FOUNDRYMEN. Special Report No. 15.— 
‘*Second Report of the Steel-Castings Research Com- 
mittee,”’ to be introduced by Mr. W. J. Dawson. 

Royat InstrrutTion.—Friday, October 30, 8.30 p.m., 
21, Albemarle-street, W.1. Conversazione. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Launcn or H.M.S. “ Increrrecp.”—H.M, flotilla 
leader Inglefield, which is being constructed for the 


British Admiralty by Messrs. Cammell, Laird and 
Company, Limited, Birkenhead, was launched on 
October 15. The vessel has a length of 326 ft., a beam 


of 34 ft., and a standard displacement, on a mean draught 
of 8 ft. 8 in., of 1,455 tons. The naming ceremony was 
performed by Lady Inglefield, widow of Admiral Sir 
Frederick Inglefield, K.C.B. 





ELECTRICAL STANDARDISATION IN CaANADA.—The 
latest Bulletin of the Canadian Engineering Standards 
Association, National Research Building, Ottawa, 
contains a notice that the Canadian Electrical Code 
has been adopted by the City of Transcona in Manitoba. 
A number of specifications dealing with enclosures for 
use in hazardous locations, enclosed branch-circuit 
cut-outs, electrically-operated refrigerating machines, 
electric cranes and hoists, electrode receptacles for lumi- 
nous tubes signs and rubber-covered wires and cables 
have been issued. ’ 
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CONFERENCE ON INDUSTRIAL SAFETY AT MANCHESTER. | The Metropolitan-Vickers Electrical Company, Limited, 
“Works Production and Safety.” Among thé 
Viscount Leverhulme and 
Sheffield 


CANADIAN NATIONAL Exuisrrion.—Nearly a hundred | 
United Kingdom firms have exhibited at the 58th Cana A regional industrial conference organised by the! on : 
dian National Exhibition, this year, at Toronto. National “ Safety First ’’ Association, Terminal House, | sessional chairmen are — 
52, Grosvenor-gardens, London, 8.W.1, is to be held at | Basil Tangye. A similar conference held at 
, the Bleachers’ Assembly Hall, Manchester, on Tuesday, | last year proved highly successful, and it 1s expected 
Finspury Teouniwat. Cottzece OLp Srupents’| October 27. The conference will be opened by the| that there will again be a good attendance of represen 
\ssociaTion.—The next annual dinner of the Finsbury | Lord Mayor of Manchester, Alderman T. 8. Williams, | tatives of both managements and employees. Indus 
Technical College Old Students’ Association will be held | and an important item will be a paper contributed by | trial accident-prevention work is being given increased 
at the Trocadero Restaurant, Piccadilly, Cireus, London, | Mr. W. H. Swann, H.M. senior electrical inspector of | attention in the north of England, and we understand 
W.1, on Saturday, February 13, 1937. The honorary | factories, on “‘ Electrical Hazards.” ~Other papers will| that the National “Safety First’’ Association has 
secretary of the Association is Mr. F. R. C. Rouse, 15, | be given by Colonel C. 8. Lyon, of the Liverpool Salvage | active area committees in Manchester, Liverpoo!, 


Clifton-gardens, Golders Green, London, N.W.11 Corps, on “ Fires,’ and by Mr. H. Annis, of Messrs. | Sheffield, and Middlesbrough. 
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COAL UTILISATION FROM THE 
COLLIERY ANGLE. 


Coat utilisation can be considered from the angle 
of the coal user or of that of the coal producer. 
At first sight the two appear to be divergent, the 
coal user desiring to use as little coal as possible 
to do a given work, whilst the coal producer desires 
to sell as much coal as possible. Basically, how- 
ever, coal is not different from other commodities 
in the sense that the best method of increasing the 
sales is to cater for the consumer’s requirements. 
The Coal Utilisation Council is doing its best to 
bring this spirit into the British coal trade, but 
the measure of success that has attended its efforts 
has not yet produced anything akin to a revolution 
in our methods of selling coal. It may, perhaps, 
not be generally known that the University of 
Illinois, commenced in the year 1934 a series of 
annual “short courses”? in coal utilisation, the 
purpose of which was to present technical and 
practical information pertaining to coal and its 
efficient utilisation for the benefit of those engaged 
in mining, marketing and using coal, and those 
manufacturing and distributing machinery for the 
preparation and utilisation of coal. There does not 
appear to be anything of a similar kind elsewhere, 
and the fact that the second of these courses, in 
1935. was attended by 215 men from 18 different 
States indicates that the venture is meeting with 
success. The text of the lectures of the second 
course has recently been published.* It does not 





WY. Papers Presented at the Second Annual Short Course 





in Coal Preparation. University of Illinois Bulletin, 
vol. xxxiv, No. 18, Price 1 dol. 


appear from these that the experienced fuel tech- 
nologist would learn anything from the course, but 
it was not really the intention that he should. 
The experts, instead, addressed themselves inten- 
tionally in simple language to their non-technical 
or less technical confréres, furnishing them with 
basic elementary facts relating to the business of 
coal utilisation and selling. The course, in short, 
should prove of benefit to the coal merchant, the 
salesman, the lower grades of colliery staff, and all 
the great host of people whose business it is to 
deal with coal from the time it enters the colliery 


truck until it has completed its work in the furnace 


or domestic fireplace. This Illinois Second Course 
comprised 21 short papers, some of which dealt 
with technical details, such as coal analyses and 
their interpretation, boiler test calculations, ash 
and its fusibility, and so on, while others discussed 
salesmanship, one being entitled, for example, 
‘“** Trouble Shooting ° in the Domestic Field,” and 
another, “ Fuel Advertising and Sales Promotion.”’ 
Others introduced the students to the latest ideas 
in coal selling and utilisation. The speakers were 
University professors and lecturers, sales managers, 
engineers attached to firms operating modern 
plants, fuel engineers, and research workers. 

The Coal Utilisation Council has taken in hand the 
education of coal salesmen in this country, and it 
may be that at some future date a place will be 
found for an ambitious course such as that sponsored 
by the University of Illinois. It is doubtful, 
however, whether the majority of British collieries 
and coal merchants are yet sufficiently alive to 
the value of training their juniors to allow them 
the necessary facilities to attend centralised lectures 
of this character. From the subject-matter of these 
addresses it will be concluded that the coal industry 
of the United States is more alert than we are and 
more appreciative of certain aspects of salesmanship, 
The American idea is expressed thus in the opening 
of a paper by Mr. H. A. Glover: * To do a modern 
merchandising job in domestic heating with solid 
fuels the retail coal merchant must interest himself 
in every phase of heating. He must be in a position 
to really serve the householder—whether it be to 
sell him a ton of special, trade-marked, guaranteed 
coal at the yard, delivered at the curb, dumped, 
wheeled, or carried into the basement; whether 
it be to clean, repair or service the furnace, to sell 
|or rent and install automatic burning equipment, 
|or what not. The day is past when the consumer 
has to go to the dealer and just buy coal; he can 
and will do something else for his heat unless he can 
get just exactly the service he wants from the retail 
coal merchant.’ In his own expressive phrase, the 
coal-man of America is a ‘“ go-getter.” The 
American coal industry is more seriously threatened 
by the competition of petroleum than is the British 
coal industry ; petroleum is cheap, abundant and 
home-produced, so that coal must stand alone against 
its competitors and cannot, as here, look to Govern- 
ment assistance. The American coal industry, 
however, appears to have been driven by this very 
fact into a more individualistic attitude than facts 
seem to warrant, or prudence would suggest. It 
accepts none as its allies, in spite of the undoubted 
fact that it has at least two kindred industries 
that in this country are recognised as actively 
assisting the consumption of coal. One speaker 
even pointed to the number of oil and gas burners 
that coal had displaced in a single season, and while, 
if natural gas was referred to, no exception can be 
taken to this attitude, there is nowhere the smallest 
suggestion that coal gas and electricity are natural 
allies of coal, making good whatever deficiencies 
coal may have for certain purposes and providing 
a commodity of more convenient form for use in 
many places where the raw article is undesirable or 
inappropriate. 

Certain of the methods discussed during the 
course, which seem to be recognised practice in the 
United States, are worthy of mention, in view of the 
possibility of introducing them usefully into this 
country. It will be clear that the general principle 
of American coal-utilisation practice is to do 
everything possible to make coal attractive to the 
consumer, both by treatment of the coal and by - 
meeting all needs of the consumer. Cleanliness 








has long been appreciated, clean anthracite of 
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small size having set a standard in this respect 
many years ago, The complaint of dustiness in 
coal is perhaps not so frequently heard in our 
rainy climate as in the drier air of America ; some 
British gasworks have been attracted to the 
idea of treating coke to reduce dust, but we do not 
know of house coal being so prepared. Several 
papers in this course dealt with this matter. In 
one, Prof. D. R. Mitchell stated that the practice 
of spraying the coal is increasing ; Mr. J, L. Criswell 
declared that “‘ No mine in the future will be com- 
plete without the best treating system available 

it will not be long before every mine or yard 
(i.e., coal merchant) will be treating their coal in 
some manner or another ” ; while Mr. B. N. Beaman 
believes that “‘ dust control is one of our major 
problems, particularly since oil and gas companies 
have combined their efforts with burner manu- 
facturers, entering our heating markets with their 
selling campaigns for clean automatic heat.” The 
methods employed are spraying the moving coal 
under pressure with calcium chloride solution, 
combinations of calcium chloride with other chemi- 
cals, emulsified oils, straight oils, and in the earlier 
days even water, steam and snow. Many advan- 
tages are claimed for the sprayed coal, besides 
dustlessness. Among these are reduction of segre- 
gation, reduction of fly ash, more complete com- 
bustion, better storage qualities, and so forth. 
Unquestionably, however, freedom from dust ranks 
first and from the many examples given it is evident 
that the American purchaser finds treated coal to 
be highly desirable. The cost of treatment varies 
considerably according to the class of coal, but 
with calcium chloride appears to vary between 
10 cents and 18 cents per ton; when oil is used 
the cost is “ generally about the price of the oil per 
gallon, per ton.” 

Another American innovation, and one un- 
doubtedly long overdue here, is the fuel engineer 
the term ‘fuel technologist’ would, perhaps, 
be better—attached to each individual colliery 
and to the larger coal merchants. Gas companies 
have their experts, and so do the electricity and the 
oil companies; only the coal industry seems 
to consider that coal can sell itself. Mr. J. G. 
Bently stated that the successful coal-producing 
company of the immediate future will embody 
the co-ordinated efforts of five departments, which, 
translated into English terms, are finance and 
accounting, sales, production and coal preparation, 
purchasing and traffic, and fuel technology. The 
functions of the fuel technologist are briefly to 
assist the purchasers of coal in every possible way, 
to collaborate with the sales force, including the 
provision of technical service for customers, prepara- 
tion and dissemination of advertising literature 
of an “educational ’’ character, to create public 
goodwill by lectures, and in general to advise 
everybody in the concern upon technical develop- 
ments which may affect the business. Occasional 
instances have, we believe, occurred of a British 
colliery entrusting its coke oven manager with some 
portion of these duties, and, in general, the results 
appear to have been sufficiently valuable to suggest 
that the idea of technical service of this character 
is one that might become common practice in 
Great Britain with advantage. 

The great advance that has been made during 
the past 10 years in America in the provision of 
mechanical stokers is noteworthy. This develop- 
ment could hardly have been carried to the lengths 
it now has attained without the preliminary treat- 
ment of to render it dustless. The Coal 
Utilisation Council is encouraging the use of modern 
stokers in central heating plants, but it will be 
news to many that such stokers are installed in 
the United States for burning less than 7 tons of 
coal per annum, or less than 20 Ib. of coal per hour. 
No doubt such a policy is hardly possible here 
to the same extent, owing to the less common use 
of central heating. Possibly the future may 
produce a successful mechanical stoker applied 
to the open grate which is so popular with us. 
Referring to the United States domestic market, 
Mr, C. V. Beck stated that; “‘ Within another year 


coal 
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The last of the new ideas that we can refer to 
here is that of “ Packaged fuel.”” The idea of 
selling fuel in containers is not altogether new here ; 
those who have visited the Fuel Research Station 
will probably recollect having seen aluminium 
containers. In the sense used in the United States, | 
however, we do not know of anything of the kind | 
here. Packaged fuel consists of cubes made of | 
coal or coke screenings, formed under great pressure, 
wrapped in tough paper and sealed with paper tape 
on which an advertisement may appear. The | 
fuel before compression is mixed with an ash-less, 
smokeless binder, some }? of one per cent. being 
used. The coal cubes are 4 in. by 4 in. by 
4 in., and six of them, weighing 15 lb., are packed 
into a carton measuring 12 in. by 8 in. by 4 in. 
When required for use, a carton is placed in the 
stove without being unfastened, the paper burns 
away and the six blocks of compressed coal distribute 
themselves over the fire. This coal is used primarily 
in closed stoves, but there seems to be no reason 
why a properly dimensioned package should not 
be used for the open grate. The coal is clean and 
the system seems to provide an excellent method 
of marketing non-coking slack, the disposal of 
which often presents difficulty, and is attractive 
to the small house-holder on account of its cleanli- 
ness, 

The many excellent technical papers presented 


with here ; we have preferred in this case to stress 
features of the discourses having a possible bearing | 
on coal marketing in this country. Unquestionably, | 
in the United States effective methods of coal | 





| selling and disposal have been carried further than 


with us, but even so, their spokesmen declare that | 
the coal industry lags behind others. Here, without | 
doubt, there is a considerable lag in this matter of | 


marketing, and it would seem desirable that | 


| American methods should be thoroughly investi- 


gated in order to ascertain if some of them may not 
° 7 | 
be applicable to our own country. 








FUEL FOR TRANSPORT. | 
Tue chimneys of our factories, works and power | 


stations, the towering gasholders, and industrial | 
furnaces of many kinds tend, we think, to give the | 
impression that fuel consumption is a function of | 
the stationary plant and, relatively, the expendi- | 
ture of it in “ getting about ” is negligible. While 
this may have been true at one time, it is no longer 
so to-day, the growth of rail, road and air transport 
having altered the old time proportions very mar- | 
kedly. A vast amount of information about this 
growth, both in this country and abroad, was 
contained in a paper entitled “‘ Road, Rail and Fuel,” 
which paper constituted the address of the newly- | 
elected President of The Institute of Fuel, Sir Philip | 
Dawson, M.P., at the Institution of Mechanical | 
Engineers, Storey’s-gate, Westminster, on Thursday, | 
October 15. Broadly speaking, Sir Philip’s argu- | 
ment was that our coal resources are not being | 
employed to the best advantage of the nation and | 
that we are much too dependent for power in land 
transport on fuel imported from overseas, our 
own fuel exports having at the same time fallen off. 
The output of coal in this country had decreased 
from 287,000,000 tons in 1913 to 223,000,000 tons 
in 1935. The rapid decrease in horse-drawn 
vehicles, from 269,000 in 1921, to 23,000 in 1934, 
has not been attended by increased consumption 
of the native fuel, for the 2,500,000 vehicles on the 
road to-day propelled by _ internal-combustion 
engines operated, for the most part, on imported 
liquid fuel. In 1913 the motor spirit consumption 
was 350,000 tons, in 1934 it had risen to 4,000,000 
tons and was still rising. Fuel for motor trans- 
port brought the Government last year over 
40,000,0001. derived from the duty on it. 

To replace foreign products by home-produced 
coal, more should be done in the direction of produc- 
ing oil from coal. Messrs. Imperial Chemical Indus- 
tries and others were doing something in this direc- 
tion, but a wider effort was needed. Germany was 
realising this and was taking appropriate action. 


| 
| 
| 
| 





we will have a lot of equipment men handling | In that country, of the estimated consumption for | 


stokers, hot water heating systems and steam air | 1936 of synthetic light motor fuel, viz., 2,100,000| pied by Sir Philip Dawson. 


conditioners in an ever-widening market.” 


tons, home production would account for 1,235,000 | 


lof mineral oils, about 
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tons, nearly 60 per cent. An admixture of 10 per 
cent. of alcohol was imposed on all light motor fue] 
sold for internal-combustion engines. The Fischer. 
Trépsch process for oil production from coal was 
being installed on a large scale. Three plants 
were being developed from which the total output 
would be 175,000 tons of spirit per annum. The 
consumption of imported lubricating oil was being 
kept down by regeneration of the used oil, nearly 
one-third of the total consumption of 360,000 tons 
being so treated. Of the domestic consumption 
11 per cent. was home. 
produced. Encouragement of our domestic supplies 
of petrol by increased production of benzol by the 
gas and coke industries of the country was not 
marked, the present production of 45,000,000 
gallons being only. 50 per cent. of the total possible 
production of our gas works. An increase of the 
production of benzol would increase the amount 
of coal consumed. 

Germany was actively extending the use of fuels 
alternative to oil, such as ordinary town gas and 
producer gas, either compressed or liquefied for 
motor vehicles. Full development in this direction 
over here was obstructed by legislation. Birming- 
ham and Wallasey had done excellent work, but were 
handicapped by restrictions. In the latter borough 
a double-decker gas-operated bus had shown an 
actual saving over petrol at ls. per gallon, of 12s, 
per day. Our present method of vehicle taxation 
stood in the way of commercial development of 
producer-gas-operated vehicles. Germany, Italy, 
Austria and France were using suction gas plants for 
road haulage in which plants, coal, coke, wood, 
reeds and similar substances could be burned. 
In Germany it had been found that 25 Ib. of sawmill 
refuse was equal to 1 gallon of petrol and 5-ton 
lorries equipped with 45-h.p. engines had proved 
very satisfactory. Wood filling stations were now 
provided in Bavaria. In Great Britain producer 
gas-operated vehicles had been successfully run on 
anthracite, a 2-ton lorry having shown a consump- 
tion of 637 lb. of this fuel for a run of 506 miles, 
A coke-operated lorry had also given good results, but 
the present method of vehicle taxation stood in the 
way of extended use. Electric batteries 
for vehicle operation were also fully discussed. 
Here, again, Germany led the way. 

The latter half of the address was devoted to the 
discussion of fuel for rail transport, Diesel-engined 
and Diesel-electric locomotives being compared with 
steam locomotives. The question of railway 
electrification was also fully dealt with. Sir Philip 
was adversely critical of the British railways in 
general and would appear to be an advocate for a 
greater measure of electrification. As, however, 
the known decrease in coal consumption due to 
railway electrification in Austria, Sweden, Switzer- 
land and Germany must amount to nearly 2,000,000 
tons per annum, it would seem that the coal industry 
would be adversely affected by electrification, 
though there might be some mitigation in the fact 
that the electric power station is able to get along 
with a poorer coal than can the locomotive. The 
Orleans Railway Company, of France, with consi- 
derable sections electrically operated, had stated that 
1 Ib. of coal consumed in the generating station was 
equivalent to rather more than 4 lb. of the more 
expensive coal required and consumed by the steam 
locomotive. At the same time, the use of hydro- 
electric plant was becoming more widespread and 
was largely responsible for the decrease in our coal 
exports to foreign countries, Italy, for example. 
now generated 98 per cent. of its electricity by 
water power. British steam railways themselves 
had reduced their own coal consumption from 
13,400,000 tons in 1929 to 12,500,000 tons in 
1934. It looks, therefore, as though, as time goes 
on, more and more of our coal will be available for 
conversion into oil, and will ultimately have to 
be burnt either in that form or in the form of gas. 
Containing, as it does, an immense amount of data, 
Sir Philip’s address is an important contribution 
to the economic side of the fuel problem. 

The annual dinner of the Institute of Fuel was 
held in the evening of the day on which the presi- 
dential address was delivered, the chair being occu- 
As the dinner was 
succeeded by a dance, the toast list was a short one. 
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The loyal toast having been honoured, the President 
of the Board of Trade, The Rt. Hon. Walter Runci- 
man, P.C., proposed ‘The Fuel Industries.” 
Both the Government and the people, Mr. Runciman 
said, owed a debt of gratitude to the Institute of 
Fuel for the valuable work it had done in the matter 
of research. If further efforts resulted in making 
it possible to liquefy coal on a sound commercial 
basis and without calling for assistance from the 
Exchequer, that debt would be greatly increased. 
The President, in his reply, pointed out that the 
Institute differed from similar organisations in 
that it was not wholly concerned with technical 
matters but also aimed at combining in one body all 
those who were in any way interested in the subject 
of fuel, whether as producers, distributors, carriers 
or users and was, moreover, concerned with the 
examination of the great national and economic 
problems from their industrial as well as their 
technical point of view. The Institute owed much 
to the zeal and industry of its Secretary, Mr. P. C. 
Pope. 

Sir Philip Dawson then presented the Students’ 
Medal and Prize to Dr. H. C. Millett, and the Melchett 
Medal to Professor Dr. Franz Fischer. He proposed 
the health of Dr. Fischer in a brief speech, outlining 
the work of the latter in the development of the 
promising Fischer-Trépsch process. After this 
toast had been honoured, Dr. Fischer replied in 
German and expressed his appreciation of the 
broad-mindedness of the Institute in recog- 
nising the work of the foreigner undeterred by race 
or politics. The toast of “‘ The Visitors,” of whom 
a distinguished company was present, was proposed 
by the Rt. Hon. Lord Strabolgi, and was responded 
to by The Secretary of State for Mines, Captain 
H. F. C. Crookshank, M.P. 








HYDRO-ELECTRIC POWER IN 
ONTARIO. 


THE twenty-eighth Annual Report of the Hydro- 
Electric Power Commission of Ontario, which 
covers the year ending October 31, 1935, shows that 
there are occasions when a public body, backed by 
the legislature, can safely take a course of action, 
which would not be open to a private individual 
without grave financial risk. In 1929-30 the Com- 
mission entered into a contract with certain com- 
panies in the neighbouring province of Quebec to 
take an additional supply amounting to 471,000 h.p. 
This power was, however, ‘‘ unused and unusable,” 
with the result that at October 31, 1935, they were 
faced with a bill for 8,232,968 dols., with nothing 
to place on the other side of the account. To 
effect a balance, a corresponding sum had to be 
withdrawn from reserve, and to prevent the inevit- 
able outcome of continuing such a policy, a Bill was 
introduced in the Legislative Assembly of Ontario 
declaring the contracts to be “illegal, void and 
unenforceable.” No arguments in support of this 
view are given in the report; neither is the other 
side of the case stated. We must presume, however, 
that the arguments of the Commission were strong, 
since the Bill has now become law. It must be 
noted that we make no comments on the rights and 
Wrongs of the case. Our only object is to point 
out that when it comes to escaping from a difficult 
situation ad hoc authorities have certain advantages 
over private concerns and individuals. 

At the end of the period under review, the Com- 
mission was serving 766 municipalities. These 
included 26 cities, 95 towns, 273 villages and police 
villages, and 372 townships, some of them very 
small. The supply is given on a cost basis. The 
Commission generates or purchases power in bulk 
and sells wholesale to individual municipalities, 
rural power districts, and large consumers at a price 


which covers its own charges. For this purpose 
the authorities are grouped in 12 systems, not all 
of whose boundaries are contiguous. Similarly, 
the municipalities and rural power districts retail 


to their own consumers on the same basis, the 
accounts of each district being kept separately. The 
total output of all systems during the year was 
6,918,967,095 kWh, compared with 6,419,998,863 
kW h in 1934, an increase of 498,968,232 kWh, or 
‘8 per cent. The increase over 1930, which was 
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kWh, or 35 per cent. Of the 1934-35 output’ 
4,561,671,365 kWh were generated in the 50 power 
stations of the Commission and 2,357,895,730 kWh 
were purchased. The yearly peak load, i.e., the 
sum of the peak loads of all systems, was 1,728,000 
h.p., an increase of 8 per cent. over 1934 and about 
36 per cent. over the pre-depression peak: About 
28 per cent. of the average load in 1935 was made 
up of large blocks of secondary power. The gain 
was not, however, uniform on all the systems, 
but ranged from 4-1, 4-7 and 5-0 per cent. in the 
Georgian Bay, Nipissing and Niagara areas, res- 
pectively, to 68-3 per cent. in the Abitibi district. 
This increase is ascribed largely to the greater 
demands of existing consumers. In the small 
Espanola district, the increase was no less than 
320 per cent., while in the Sudbury district there 
was a fall of 0-1 per cent. 

This rise in output seems to have been sus- 
tained without any great engineering developments 
being necessary. The most important item of 
new plant was a 45,000-kVA frequency converter, 
which was installed at the Chats Falls station to 


converted to 60 cycles. 
synchronous machine, both parts of which are 
mounted on a 32-ft. vertical shaft. 
is a reinforced-concrete pedestal 24 ft. 6 in. in 
diameter and 2] ft. 3in. deep, which is supported 


head works and power-house structure. This 
pedestal is mounted on a block 40 ft. square and 
5 ft. thick, which is anchored and keyed to the rock. 
The machine weighs about 46 tons and runs at 300 
r.p.m., the stator being 19 ft. in diameter. Both 
units operate at 13-2 kV and are excited from 200- 
kW dynamos, which are driven by a 600-h.p. 


motor. 





was completed and is to be extended by the erection 
of another 1,600-h.p. unit. 
Niagara transforming stations, alterations were 
made to the protective relay system to co-ordinate 
it with the 110-kV lines to the Hamilton and Toronto 
areas, and similar alterations were made at the 
Toronto-Strachan and Toronto-Wiltshire sub- 
stations. At the latter station three new 110-kV 


mental gas-generating station is being installed at 


being housed in a separate building. 
made to the transmission lines. 


at 110 kV. This is 3-5 miles long and of “ wish- 


bone” construction. 


220-kV line from Chats Falls to Ottawa and will 


of the line. 


the climatic and topographical conditions. 


will be available for long periods in spite of the | j 
inevitable deterioration. 


aluminium are being tried for the conductors, | j 


the spans increased. 


vibration in transmission line-conductors. As already 








the highest pre-depression year, was 1,805,000,000 
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their life and improve their design. Among the 
apparatus tested were thermostats for soil heating, 
linemen’s safety belts, electro-plated zine coatings 
for steel wire, and water-softening devices for pre- 
venting boiler scale. 








THE MOTOR EXHIBITION AT 


OLYMPIA. 


One of the most noticeable features of the Motor 
Show, which opened at Olympia on Thursday, the 
15th inst., and closes to-morrow, is the conven- 
tionality of British designs as compared with those 
of other countries. While at first sight this might 
suggest that British designers tend to undue conser- 
vatism, or are lacking in originality, the history of 
the automobile industry shows that there is little 
ground for such assumptions. It is only necessary 
to recall such outstanding developments as four- 
wheel braking and the pre-selective gearbox to 
show that British designers have taken a leading 
part in progressive design, and the present position 
of the home industry, in comparison with that of 


enable the 25-cycle output of two generators to be | other important manufacturing countries, is a 
This unit is a synchronous- | sufficient answer to a charge of reaction. We 


have repeatedly referred in the past to the difficulty 


The foundation | of marketing a highly-unconventional design in this 


country, and there is litttle doubt that the buying 
public is distinctly more conservative than, say, 


laterally by a concrete floor extending to the/| those of France, Italy or Germany. On thé whole, 


it is probable that this is a manifestation of a sound 
instinct on the part of our own users, though it 
would appear that at times the conservatism has been 
carried to excessive lengths. There is no doubt, 
for example, that British manufacturers have, on 
occasion, had just cause to complain of undue 
prejudice against new developments, and have 


Three 48,500-kVA generators are being | suffered heavy financial losses as a result of their 
added to the Abitibi generating station. The enterprise. 
Rat Rapids station at the outlet of Lake St. Joseph | of firms initiating improvements which have failed 


Numerous examples could be quoted 


to meet with public approval and have had to be 


At the Queenston and | abandoned, only to be taken up by other firms in 


later years and developing into standard practice. 
Even in such cases, however, the truth has not 
infrequently been that the original firm fostering 
the development has lacked the financial resources 
to carry out sufficient experimental work, so that 
the design has been put on the market before the 


potential transformers were installed. An experi-| defects incidental to most new developments have 


been eliminated. The public can ‘certainly not be 


Leaside where electrolytic cells are to be used for! blamed for the resulting failure in such cases, and 
the production of hydrogen and oxygen. The | i¢ may be said that, on the whole, its conservatism 
equipment consists of two 1,500-h.p. motor genera- | ja. proved of advantage rather than otherwise to 
tors and electrolytic cells, the gas-generating plant | tp. industry as a whole. 
if fundamentally sound, do find their way on to the 
Considerable additions and improvements were | British car is amply proved by such examples as 
One of the most | the 
interesting of these was a wooden pole line operating | the Silenbloc bearing, and safety glass. 


That new developments, 


synchromesh and pre-selective gearboxes, 


In making comparisons between the products 


The line consists of steel-| of individual British makers, or between British 
reinforced aluminium with a steel earth cable. | and foreign designs, it is essential to bear in mind 
This is connected through a substation to the|the basis on which such comparisons are made. 
Broadly speaking, so far as comparisons between 
enable power to be supplied to Eastern Ontario. | different British vehicles are concerned, the models 
In connection with supplies to rural districts, it is | may fairly be classified according to price. 
pointed out that the cost of the native cedar poles | basis, however, may result in false inferences if the 
commonly used forms a major item in the total cost} field be widened to include foreign cars, since a 
Careful consideration of the pole itself | number of makers abroad are receiving subsidies 
and in its manner of application is therefore neces- | from their governments in one form or another. 
sary, attention being paid to the number, size and | Again, such diverse factors have to be considered 
weight of the conductors, the nature of the soil and as reliability, comfort, economical running, per- 
It is| formance, appearance and ease of control. The 
good practice to provide excessively strong supports weight given to each individual factor will depend 
in the original construction so that sufficient strength | to some extent on the country in which the car 


This 


s normally to be used, but the average British 


In this connection, various | owner judges a car on a combination of all the 
types of preservative treatment are being examined | features referred to, giving most weight, however, to 
and new combinations of copper with steel and | reliability and economical running. On the whole, 


t is probable that British models compare quite 


in order that larger cross-sections may be used and | favourably with the products of any other nation 
when all these points are taken into consideration, 
The work conducted in the Commission labora-| particularly for the home market, and that their 
tories during the year resulted in encouraging| recognised inferiority for colonial conditions is 
progress being made in alleviating the effects of | now a thing of the past. 


In our annual review of the Show in the past 


mentioned, a systematic study was made of the|few years, we have discussed such developments 
methods of preserving wooden poles from decay,|as streamlining, the rear 
and continuous inspection of concrete structures | independent springing in some detail, but develop- 
yielded information'which is being applied to lengthen | ments in these directions since the last exhibition 


engine position, and 
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hardly call for detailed comment. On the whole, 
extreme examples of streamlining are less in evidence 
than for two or three years past. So far as the 
body is concerned, the majority of makers are 
content to slope the windscreen and to round off 
the rear of the roof, with or without a sloping back. 
There is, however, if anything, an increasing ten- 
dency to reduce resistance below the waist line by 
extending the mudguards farther over the wheels, 
and by the provision of valences at the front and 
sides. This tendency, which is most noticeable 
on the more expensive cars, incidentally renders it 
increasingly difficult to examine the mechanical 
features of the cars at the Show. It has now been 
definitely established that the practice of streamlin- 
ing the whole car from the radiator to the boot, 
which involves a roof curve sweeping down con- 
tinuously from the windscreen, offers no appreciable 
advantage at ordinary touring speeds. On the 
other hand, on a chassis of normal length, it compli- 
cates the problems of engine accessibility, of seating 
the passengers comfortably, and of accommodating 
luggage, so that its proper place would appear 
to be on large cars designed for exceptionally high 
speeds. Such streamlining is claimed by some makers 
to improve the appearance of the car, but this view 
somewhat controversial. It is unlikely that 
extensive streamlining on models of normal size 
will become at all common in this country unless 
roads designed specifically for high-speed motor 
traffic become usual. Although a number of such 
roads are now being constructed abroad, more 
particularly in Germany, their cost in the British 
Isles would be enormous. 


Is 


Before proceeding further, we may say that, in 
discussing developments in design, we do not 
propose to restrict our review to cars actually 
exhibited at Olympia, as this restriction would 
preclude reference to some of the more outstanding 
models made abroad, Although the rear engine 
position has made no progress in this country, but 
rather the reverse, it is increasing in popularity on 
the Continent. The firm of Messrs. Mercedes, for 
example, who have marketed rear-engined models 
for time, have introduced a new 1-7-litre 
four-cylinder unit of this type, though it may be 
mentioned that an alternative model is available, 
for those who prefer it, with the engine in the 
customary position. The engine is mounted entirely 
behind the back axle in the new car, with the result 
that, although the wheelbase is only 8 ft. 54 in., 
au roomy five-seater body can be fitted. One of the 
difficulties with the rear-engine 
position is to obtain efficient cooling, and to over- 
come this difficulty the radiator on the Mercedes 
is located at the side of the engine, and is covered 
by a casing through which air is directed by an 
enclosed fan located in front of the engine. The air 
is drawn in through slots in the upper surface of 
the car tail. The car is also of unconventional 
design in that it has a chassis of the tubular back- 
bone type, and independent springing throughout. 
Another recent example of the adoption of the 
rear-engine position is the Dubonnet car, made in 
France. The designer has incorporated a Ford 
vee-eight engine, which is located in front of the 
rear axle, but behind the rear seats, the sacrifice of 
room involved by this position being largely made 
up by the fact that the back of the front seats is 
roughly in line with the front axle, the front passen- 
ver and driver actually sitting in the nose of the 
car. In this case the radiator is mounted behind 
the engine, and a draught of air is delivered over 
it through the enclosed hollow frame. A backbone 
frame and independent suspension for all four 
wheels is again emplcyed, but the backbone is of 
built-up box section. What may be termed the 
opposite extreme in Continental practice is afforded 
by the latest Fiat model, titted with a four-cylinder 
engine of 6-7 h.p. In this car, which can be seen 
at Olympia, long seating space in relation to the 
wheelbase has been secured by locating the engine 
forward of the front axle. The radiator is immedi- 
ately behind the engine, and the two units are 
completely covered by a bonnet with louvres at the 
front. It might be anticipated that some difficulty 
would be encountered in obtaining efficient cooling 
on the hilly Italian roads for which the car is 
presumably designed, but that this is not the case is 


some 


more obvious 
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suggested by the employment of the thermo-syphon 
system. The car is fitted with conventional trans- 
mission, the gearbox forming one unit with the 
engine, and being of the four-speed type, with 
synchromesh change for the two highest gears. As 
the gearbox is actually in front of the clutch and 
brake pedals, which are in the normal position, an 
exceptionally long change lever, inclined at an 
acute angle, is employed. Independent front-wheel 
springing is fitted, while quarter-elliptic springs are 
used for the rear suspension. An extreme forward 
position for the engine, such as that on the Fiat 
described, is actually not uncommon on the Conti- 
nent, another example being afforded by the 
Austrian Steyr car. This car is intended to sell at 
a very low price with a view to stimulating motoring 
in the country of origin, and apart from the engine 
position, is of decidedly unconventional design. In 
external appearance, it is not unlike a miniature 
reproduction of the well-known Airflow Chrysler. 
The engine is a four-cylinder horizontally-opposed 
unit of 978 cc. capacity. The radiator is mounted 
on top of the crankcase, and as in the case of the 
Fiat, is covered by a streamlined fairing. A three- 
speed gearbox, forming one unit with the engine, 
is employed, and all four wheels are independently 
sprung. 

Perhaps the most striking feature of the British 
models at Olympia as a whole is the increase in 
engine size resulting from the reduction in taxation. 
Although this reduction came into force on January 
1, 1935, its influence on design has only become 
really appreciable during the current year, although 
one of the effects which was to be anticipated, the 
increased sale in this country of foreign cars, was 
noticeable in 1935. The principal object of the 
reduction was to encourage home makers to market 
cars which would be more suitable for the foreign 
market, and that this object has now been at least 
in part achieved is suggested by a satisfactory 
increase in the export figures. A number of British 
makers are exhibiting cars with engines of a capacity 
about equal to that of the standard American 
models. These cars, which are marketed at com- 
petitive prices, represent a somewhat new departure 
in the home industry, in that, with a view to their 
sale in countries abroad, they have a ground clear- 
ance and soft suspension which are rarely necessary 
for British roads. They have also ample body space, 
a feature to which the home user has been little 
accustomed except in cars of the luxury class. 
Actually, in some respects these vehicles are probably 
superior to equivalent models manufactured abroad, 
as the user in this country demands a degree of 
refinement in the steering and road-holding qualities 
which are not always to be found on the lower- 
priced foreign models. Until quite recently, the 
braking on cars of this type manufactured in Great 
Britain was very generally inferior to that on the 
competing foreign vehicles, but we believe that 
increased attention is now being given to this point. 
Quite apart from its effects on our export trade, 
the policy of manufacturing cars at a price and with 
a performance closely comparable with transatlantic 
models will probably react favourably in limiting 
the number of imported vehicles in use on our roads, 
It is hardly desirable, however, as is frequently 
assumed, that foreign vehicles should be eliminated 
from the British market altogether. An _ inter- 
national exchange of trade is essential for this 
country’s prosperity, and apart from this, the 
presence of foreign cars on the roads enables British 
users to make comparisons which may have a con- 
siderable value in stimulating home manufacturers 
to produce models selling entirely on their own 
merits in the open market. 

Turning now to recent developments in more 
detail, consideration may first be given to the 
engine. With the reduction in taxation already 
referred to, British makers have felt less restricted 
in engine capacity, and have thus been given an 
opportunity to improve performance without having 
to resort to very high revolutions, or the various 
other means of getting a quart out of a pint pot 
which have hitherto been at their disposal. There 
is a marked tendency to utilise the increased capacity 
permissible by employing the vee type of engine. 
This type has the obvious advantage of short length 
in relation to the capacity, leaving more room for 


blocks and crankcase form a single casting. 
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seating accommodation, and, in addition, offers 
itself naturally to a very rigid design. For a given 
capacity, the vee-engine is inferior to the line-ahead 
type from tue point of view of balance, other than 
torsional balance. By the employment of balance 
weights, however, a vee-eight, which is the most 
popular type, can be made practically vibrationless, 
Three new vee-eight models have recently been put 
on the market, but in contrast to this, the Voisin 
Company, who have had considerable experience in 
the production of vee-eight and vee-twelve engines, 
are abandoning the latter design in favour of a 
straight-twelve engine. So far as we know, this 
is the first time that such an engine has been put 
on the market, but we understand that the makers 
are adopting the design on the grounds that the 
cars fitted with vee units were lacking in lateral 
stability at high speeds. There appear to be two 
obvious objections to the straight-twelve design : 
the difficulty of avoiding undesirable torsional 
vibration effects in a 12-throw crankshaft, and 
the difficulty of obtaining sufficient seating accom- 
modation without an excessively long chassis. So 
far as the latter objection is concerned, we under- 
stand that it is being at least in part overcome by 
extending the engine into the space between the 
driver and front passenger, but this arrangement 
may well give a feeling of restricted seating space 
which would hardly appeal to British motorists. 
While the performance of this car will be awaited 
with interest, the design is hardly likely to be 
copied, as the car is in a class in which the few 
competing makers have developed individualistic 
designs. 

As regards the new vee-eight engines, one of 
them is a new model introduced by the Ford 
Company, who have previously marketed two other 
models of this type, one is the product of a new 
firm, Messrs. Autovia Cars, Limited, and the third 
is being introduced by the Standard Company. 
It will be sufficient to deal with one of these engines, 
and the Autovia may be selected, as apart from the 
power unit, this car embodies several interesting 
features. It may be mentioned that the major 
components are being manufactured by the Riley 
Company. The engine cylinders have a bore of 
| 69 mm. and the piston stroke is 92-25 mm., giving 
jan R.A.C, rating of 24 h.p. The cylinders are set 
|at 90 deg., and following recent practice, the two 
It is 
this feature, in particular, that distinguishes the 
modern vee engine from earlier designs, and which 
largely explains its recent success. Three cam- 
shafts are employed, the central shaft serving for 
the two rows of inlet valves, which are on the inside 
of the blocks, and each set of exhaust valves being 
operated by an outer shaft. The timing gear is 
of the helical-pinion type. Inclined overhead 
valves operated by push rods are employed. Two 
Zenith down-draught carburettors are fitted, one 
for each block, the two induction systems being 
connected by a balance pipe. The two exhaust 
systems are quite independent. A _ centrifugal 
clutch of the Newton type is fitted, and the gearbox 
is of the pre-selective type with four forward ratios. 
The propeller shaft is enclosed, and the final drive 
is by underslung worm. The frame side members 
are of box section, joined by cross members of tubular 
and channel form, one of the latter serving for the 








torque-tube anchorage. An unusual feature of the 
front axle is that the springs pass through openings 
in the beam, thus dispensing with the usual separate 
shackles. 

As regards the various other engines at the 
Show, there appears to be no falling off in the 
popularity of the straight-eight type, in spite of the 
increasing popularity of the vee-eight type already 
referred to. The bulk of the exhibits are, however, 
fitted with four- or six-cylinder units, the actual 
percentages of the various types fitted to cars on the 
British market, in round figures, being : two cylin- 
ders, 1 per cent.; four cylinders, 30 per cent. ; 
six cylinders, 49 per cent. ; eight cylinders, 18 pet 
cent. ; and 12 cylinders, 2 per cent. The straight- 
eight engine is equally popular in America, and is 
employed, for example, by such firms as Buick, 
Hudson, Nash and Oldsmobile for their larger 
models. The Daimler 25-72 h.p. model, described 
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taken as typical of the best British practice. A 
new car in this class, which will attract great interest 
among experienced motorists, is the 44-litre 
Sunbeam. The Sunbeam Company enjoyed a 
deservedly high reputation in the past for a type 
of car which justly deserved the title of “an 
engineer’s job”; and have also many records to 
their credit. All their models have been distin- 
guished for good wearing qualities, with the concomi- 
tant characteristic of reliability, and for exceptional 
accessibility, and the announcement that production 
had practically ceased after the introduction of the 
“Dawn” model was received with very wide 
regret. Equally wide satisfaction will be felt 
that this famous marque is again appearing on 
the market. The cylinders of the new model have 
a bore of 80 mm., the piston stroke is 112 mm., 
so that the capacity is 4-5 litres, and the tax is 
241. The external appearance of the engine is 
particularly neat, as even the sparking plugs and 
leads are concealed by a quickly-removable cover, 
behind which a current of air is directed for cooling 
purposes. Overhead valves are employed, operated 
by push rods, the camshaft being mounted in 
bearings at the side of the crankcase. The shaft 
is driven by helical gearing from the crankshaft, 
and to minimise torsional fluctuations due to the 
valve movements, the water pump is driven from 
the end of the shaft and serves as a damper. The 
cylinders are formed in a single block, and two-part 
pistons are employed, the head being of light alloy 
and the skirts of harder metal. The crankshaft 
is of quite exceptionally large diameter, and is 
hardened. It is carried in ten white-metalled 
bearings, there being one bearing between each 
throw. All the ancillary units are located at the 
sides of the engine, to avoid adding to the length. 
The fan and dynamo are belt driven, while the oil 
pump and distributor are driven from a vertical 
shaft. The inlet manifold is in the form of a straight 
pipe, with a down-draught carburettor at each end. 
A special feature in connection with the lubricating 
system is that the oil supplied to the bearings is 
warmed rapidly after the engine has started, but 
when normal working temperature has been attained, 
it is cooled, a duct containing the oil passing 
through the cooling water, thus giving rapid heating 
followed by a constant temperature. 

The chief interest in the six-cylinder group of 
engines lies in the large number now available of 
20-h.p. rating or over, which, as stated earlier, are 
manufactured in competition with transatlantic 
models, A newcomer to this range is the Vauxhall 
25, this model having independent front suspension, 
a somewhat unusual feature in cars of this class. 
The market for luxurious 12-cylinder cars appears 
to be maintained, as apart from such well-known 
models as the Rolls-Royce and Daimler, two other 
cars with engines of this type are being shown at 
Olympia for the first time. One of these is a 
Lincoln model, under the name of the Zephyr, and 
the second a Lagonda. The engine of the latter car 
is of 4} litres capacity, rated at 41-85 h.p., and taxed 
at 31/. 10s. A four-speed synchromesh gearbox is 
fitted, and independent front-wheel springing is 
employed. There are few unconventional engine 
exhibits among the British cars, practically the only 
examples being the horizontally-opposed four- and 
two-cylinder engines fitted to the Jowett cars. 
These models are very popular in the north of 
England, and enjoy a high reputation for reliability. 
No further progress appears to have been made in 
this country in the application of airless-injection 
engines to private cars since last year, but it may be 
noted that at the Berlin show, held in February last, 
two cars fitted with this type of engine were ex- 
hibited, a Mercedes-Benz with an engine of 2-6 litres 
capacity, developing 45 h.p., and a Hanomag with 
an engine of 1-6 litres capacity, developing 32 h.p. 

_ Very close attention is still being devoted to the 
improvement of the transmission system. Apart 
from the further development of accepted designs, 
SO many new proposals have been put forward in 
the past twelve months that it is only possible to 
refer to a few of them. The designers of these 
‘ransmissions generally have in mind either the 
tlimination or simplification of gear changing as 
their primary object, and while this may be very 
desirable in both private cars and goods vehicles, 
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reduced upkeep costs and fuel economy are really 
of more importance, particularly in the latter case. 
To those not closely associated with automobile 
design, it may not be altogether obvious why the 
particular form of gearbox fitted to a car should 
affect the fuel consumption, other than by slight 
differences in the efficiencies of the gearboxes them- 
selves. Every driver knows, however, that if a 
lower gear than that imposed by the road conditions 
is employed, the fuel consumption is excessive, the 
reason being that the engine is less economical at 
high speeds. In general, there is an optimum speed 
at which the thermal efficiency of the engine is a 
maximum and the fuel consumption a minimum, 
and the ideal condition would be always to have 
the engine running at this speed. This condition 
can be most closely approximated to by an infinitely- 
variable gear automatically setting itself at the 
correct ratio for the prevailing road conditions. 
Numerous attempts have been made to design such 
a gear, but so far as we are aware, the only mech- 
anical gear of this type now on the market is the 
Hayes transmission, described in ENGINEERING, 
vol. exxxvi, page 447 (1933). This gear is available 
on certain of the Austin cars, but its high price 
militates against its extensive use. Such early 
attempts to solve the problem as the De Lavaud and 
Constantinesco gears may be recalled, and more 
recently, in ENGINEERING, vol. cxxiv, page 658 
(1927), we described the Ljungstrém gearbox for 
achieving the same object. This gear was of the 
positive type, in contradistinction to the Hayes 
friction arrangement. Although the Ljungstrém 
gear was, so far as we are aware, never put on the 
market, a box having much the same characteristics 
is now under development by the Maudslay com- 
pany. This is the Hobbs transmission, which, 
although bearing a superficial resemblance to the 
Ljungstr6m arrangement, in that out-of-balance 
weights are employed to balance the input and out- 
put torques, embodies an entirely new feature. It is 
impracticable to describe the gear without drawings, 
but the essential novelty lies in the fact that the 
resilient member forming a basic feature of gears of 
this type is afforded by the propeller shaft itself. 
Both the primary and secondary oscillations of the 
shaft are utilised to give what may be described as 
two torque ranges, the change from one to the other 
being either automatic or effected at will by 
momentarily releasing the accelerator pedal. In 
practice, this box has proved to be entirely satis- 
factory, giving single-pedal control with a marked 
fuel economy. There is no tendency to throb, such 
as was liable to occur in the Ljungstrém gear, and 
the action is, in fact, closely comparable to that of a 
hydraulic torque converter. 

The same end may be achieved by an electric or 
hydraulic transmission, but the weight of the 
components in the former case, in conjunction with 
some loss in efficiency, have militated against its 
adoption even on heavy goods chassis, and it has 
proved quite unsuitable for private cars. Hydraulic 
transmission, on the other hand, is now frequently 
employed as an adjunct to mechanical transmission 
with a view to improving its characteristics. So 
far as private cars are concerned, the most familiar 
arrangement of this type is the fluid flywheel and 
pre-selective gearbox combination first employed 
by the Daimler group of companies. In a hydro- 
mechanical transmission recently introduced in the 
United States under the name of the Bendix, a 
hydraulic torque converter is employed in conjunc- 
tion with a single epicyclic reduction gear, all 
normal running being obtained without gear 
changing. There is, however, an emergency low 
gear available for use under specially unfavourable 
conditions. 

The pre-selective gearbox continues to enjoy 
wide popularity, and it is of interest to note that the 
Cotal box, described in ENGINEERING, vol. cxl, 
page 362 (1935), is now being employed on a number 
of private cars on the Continent. An example is 
the Dubonnet car previously referred to, and a 
further example is afforded by one of the Delage 
models on view at Olympia. It may be recalled 
that this box is fitted with magnetic clutches to 
engage the various gears, resulting in an excep 
tionally compact arrangement, and lending itself 
readily to a very simple arrangement of the pre- 





selective mechanism. A modification of the normal 
type of synchro-mesh box has been developed by 
Mr. Reid Railton and Mr. C. Sampietro, but, so far 
as we know, has not been standardised on any car. 
In this transmission, four ratios are obtained from 
a short box by employing a clutch having two discs, 
one of the disc shafts being hollow and embracing 
the other. 

One of the advantages of the arrangement 
is that the change from third to top gear, or 
vice versa, which is that most frequently required, 
is effected by the use of the clutch alone. Another 
direction in which efforts are being made to simplify 
gear changing is to arrange for automatic control 
of the clutch, as, for example, in the Gillett device. 
This mechanism is designed for fitting to any car 
and is of the hydraulic type, the controller embody- 
ing a pump which ean be driven from any convenient 
point. The valves are electrically operated, and 
the switch is on the gear-lever knob, so that when 
the latter is grasped the clutch is automatically 
released ready for changing gear. 

Probably the direction in which automobile design 
is at present most fluid is the suspension system. 
An impartial summary of the position as regards 
independent suspension was given in a paper read 
by Dr. Lanchester before the Institution of Auto- 
mobile Engineers in March last. As this paper was 
reprinted in ENGINEERING, vol. cxli, page 394, et seq., 
(1936) it will be sufficient to refer to one or two of 
the latest examples in practice. There is a distinct 
tendency on the Continent to adopt independent 
suspension for all four wheels, instead of for the 
two front wheels only, but the majority of British 
makers who favour the system limit its application 
to the front axle. In general, however, the makers 
of the larger types of touring car still prefer the 
conventional leaf spring for both axles, and it is 
therefore interesting to note that in addition to the 
Rolls-Royce model, referred to in our review of the 
last show, the new Sunbeam 30 chassis is fitted 
with independent front-wheel suspension. The 
system is similar to that employed on the *“* Dawn ” 
model introduced in 1934, and embodies transverse 
leaf springs with pivoted wishbones forming the 
upper portion of the parallelogram, and radius rods 
running alongside the frame on each side. The 
track rod is articulated, with the steering-box 
attached to a chassis member. An _ interesting 
point is that the springing system is provided with 
lubrication by an automatic pump. This is arranged 
so that whenever the engine oil-filler cap is removed 
in order to replenish the sump, a charge of oil is 
transmitted to the pump, which supplies all the 
joints in the springing system. The rear springs, 
of the usual semi-elliptic type, are fitted with 
Silentbloc bushes requiring no lubrication. Messrs. 
Citréen are again exhibiting their chassis with 
torsion-bar suspension, described in ENGINEERING, 
vol. exxxviii, page 418 (1934), and it may be noted 
that this system is also employed for the rear 
springing in the new “ Aprilia ’’ Lancia model, the 
front springing being similar to that on the well- 
known “Lambda” models, and consisting of 
encased helical springs with oil damping. Another 
example of torsion-bar suspension is afforded by the 
German Adler-Trumpf car, which was on exhibition 
at the Berlin show. One other example of unusual 
independent suspension may be referred to, that 
fitted on the new two-litre Aston-Martin car. In 
this case half-elliptic springs of normal type are 
employed, but instead of being shackled directly 
to the axle, they are mounted in a separate bracket, 
to which the axle is connected by Silenbloc trunnion 
bearings. The movement of the axle is controlled 
by cables attached to the chassis-frame members, 
these cables also serving to take the brake torque. 

It is impracticable in a short review of design 
tendencies to refer to the many detail improvements 
which have been made in both chassis and body 
design, and nothing has been said, for example, 
regarding advances in frame design, or the efforts 
that are being made to improve the bodies from 
the points of view of giving better driving vision 
and draught-proof ventilation. So far as the frames 
are concerned, British manufacturers tend to adhere 
to the well-tried type having two side members 
joined by cross-members of tubular or box form, 
but by the employment of box sections instead of 
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channels for the side members, and often also for | present condition of the system in general may be into consideration in lighting installations was also 


the cross members, a number of firms now obtain 
additional rigidity without loss of weight. In 
Continental practice, on the other hand, there is a 
marked tendency to employ frames of the central- 
backbone type, such as that used on the Mercedes 
and Dubonnet cars referred to earlier. Many frames 
of this type were on view at the Berlin show. 

In conclusion, it may not be out of place to refer 
to a point which may in the future have a direct 
bearing on the sales of cars in this country. In his 
speech at the annual dinner of the Society of Motor 
Manufacturers and Traders on the 14th inst., the 
Minister of Transport pointed out that the output 
of British factories amounted to approximately 
1,372 cars a day. The majority of these cars are 
destined for use on our own roads, and already the 
number of vehicles registered per square mile is 23, 
as against eight in the United States. It is true 
that at the present time only the roads in the larger 
cities can be regarded as overcrowded to such an 
extent as to render the use of a private car a doubtful 
advantage, but it appears that if the number of 
the roads continues to increase at 


cars on 


and may begin seriously to affect sales. We have 
already referred to the very high cost of making 
new roads, and a further difficulty is the siting of 


such roads, This difficulty is also brought out by 


figures quoted by the Minister of Transport, who | 


pointed out that there were two and a half miles 
of road in this country per square mile of territory, 
as against three-quarters of a mile in Germany. 








NOTES. 
River THames Docks. 

Few people, even that insatiably curious class, 
engineers, realise the extent and importance of the 
dock system of the River Thames, a system which, 
dealing with nearly 60,000,000 tons of shipping 
yearly, and handling in the same period over 


2,000,000 tons of imported goods and 600,000 tons | 


of exports, is both directly and indirectly con- 
cerned with supplying the wants of the population 


of 20,000,000 who live in the economic distributing | 


area in and around London. This limitation of know 

ledge being so general, it may be hoped that the 
interesting and informative paper which formed the 
presidential address of Mr. Asa Binns, M.Inst.C.E., 


to the Institution of Engineers-in-Charge, will be | 


available later to a wider circle. The address, 
delivered on Wednesday, October 14, was entitled 
“The Thames and its Docks and opened with a 
clear historical summary, ranging from the geological 
formation of the river course to its state in 
the present day. An apt 
Jonson reminds us of the frequent repairs necessary 
to old London Bridge, which, however, lasted from 
the year 1209 to the year 1832. The growth of 


the dock system and the reasons determining that | 


growth were traced by Mr. Binns, who also provided 
an account of the nature and extent of the trades 
now carried out in them. 
address was chiefly concerned with the situation, 
extent, and equipment of the docks, subjects on 
which Mr. Binns, as Chief Engineer to the Port of 
London Authority, is pre-eminently qualified to 
speak. A few figures may be quoted. There are 
60) pairs of lock gates, 40 opening bridges, nearly 
1,500 cranes, some 300 elevators or lifts, pumping 
plant, electric generating plant, refrigerating plant, 
11 floating grain elevators, also dredgers, hoppers, 
tugs, launches, barges, &c. The scale of the dock 
system demands long power distribution and trans 
port systems; thus 60 miles of hydraulic mains 
are needed, 150 miles of railway with 40 locomotives 
and 1,600 wagons, and 48 miles of roads, while the 
quays total up to 45 miles and their attendant 
transit warehouses, &c., have a roofed-in 
area of one half a square mile and a floor 
area of over one square mile. The number of men 
employed on the engineering work of the Port o 
London Authority, either directly or through con 
tractors, runs to about 3,000 on the average. The 
aggregate number of commercial employees 


sheds, 
over 


1s 


the | 
present rate, the time is not very far distant when | 
this state of affairs will extend beyond the towns, | 


quotation from Ben | 


The latter part of the | 


gauged from the fact that the Port of London 
Authority, since it came into existence in the year 
1909, has spent about 17,000,000/. on the improve- 
ment of the Port, a figure which does not include 
the cost of other large works now in course of 
construction. 
Tue InstirvuTION oF AUTOMOBILE ENGINEERS. 
The annual banquet of the Institution of Auto- 
mobile Engineers, which this year was held on 
Friday last, is one of the occasions on which, in 
spite of its name, formality largely gives way to 
sociability. The result is a short toast list and an 
learly adjournment for general conversation and 
|other pursuits. Last Friday the speeches, apart 
from the Royal Toast, were confined to two topics— 
|the Institution, and the Guests. We have even 
| been present lately at a function at which the 
latter was omitted. The toast is a difficult one 
to present, and is often not too great a success, 
though frequently giving the opportunity for 
excellent replies. The toast of “ The Institution ” 
was on this occasion in the hands of Dr. J. : 
Thomson, J.P., president of the Society of Motor 
Manufacturers and Traders, who naturally referred 
to the close connection existing between the two 
bodies, and spoke of the excellent work the Institu- 
tion was doing in the way of research and of the 
| improved facilities afforded for this in the Institu- 
tion’s new laboratory. The work of the Institution 
| in connection with apprenticeship and the repairers’ 
certificate scheme came in for notice. Dr. 
Thomson considered that the day was past 
evening classes after a day in the works, and that 
instead, a lad should stay on at school until the 





also 


age of 17 or 18 and get his practical training after- | 


wards, or if he left earlier he should spend part of 
his week in the works and part at school. The 
President, Captain J. 8S. Irving, in a brief reply, 
acknowledged the close association of the Institu- 
tion with the trade and commercial side, saying 
that in his opinion, it was a case of “ United we 
stand, divided we fall.” The toast of “the 
| Guests * was proposed by Mr. A. J. Hancock, past- 
| president, and was replied to by Sir Malcolm 
Campbell, M.B.E. and Sir E. W. Petter. The 
| former asked whether we were following out correct 


design in still adhering to the custom of placing | 
the engine in the front of the machine, and suggested 


now that so high a degree of reliability had been 
|achieved, that the old objection of inaccessibility 
| when at the rear, no longer held. He also suggested 
| that the future might see the development of an 
aeroplane which could travel equally satisfactorily 
}on the road, if conditions were adverse to flying. 
|Sir Ernest Petter claimed to speak as representing 
| the parent body of the Institution, the Institution 
}of Mechanical Engineers, and entertained the 
company with reminiscences of his early motoring 
efforts of 1892. 


THe ILLUMINATING ENGINEERING SOCIETY. 
The opening meeting of the Illuminating Engineer- 
ing Society was held at the Lighting Service Bureau, 
2, Savoy-hill, Strand, London, W.C.2, on Tuesday, 
the 13th instant. The proceedings included an 
inspection of numerous exhibits illustrating recent 
developments in illuminating engineering, the 
|delivery of the presidential address by Mr. Arthur 
| Cunnington, B.Se., M.I.E.E., and the presentation 
| of a report on Progress in Illumination prepared by 
| the technical committee of the Society. 
}dealt with gas lamps and lighting equipment, 
| electric lamps of the 
types, developments in architectural, industrial and 
public lighting, traffic-control signals, railway 
lighting, floodlighting, &c., as well as with photo- 
metry. Mr. Cunnington’s address gave 
interesting data regarding the development 


railway lighting, and then dealt with some aspects 


A. | 


for | 


The report 


gas-filled and gas-discharge | 


jurged. Referring finally to some of the ways in 
| which the utility of the Society could be extended, 
|Mr. Cunnington emphasised the need for fully- 
|trained consulting engineers, capable of giving 
|independent advice on lighting problems. The 
remainder of the evening was devoted to demonstra- 
| tions of the principal exhibits, given by representa- 
| tives of the firms or organisations concerned. Many 
‘of these demonstrations related to gas-discharg: 
|lamps and methods of improving the colour of the 
| light by the use of fluorescent powders, exhibits of 
| this class being provided by Messrs. The General 
Electric Company, Limited, Messrs. The British 
Thomson-Houston Company, Limited, Messrs. 
| Philips Lamps, Limited, and others. Lanterns and 
| fittings for use with gas-discharge and filament 
| lamps were shown by Messrs. Holophane, Limited, 
| Messrs. Engineering and Lighting Equipment Com- 
| pany, Limited, Messrs. The General Electric Com- 
| pany, Limited, Messrs. Benjamin Electric, Limited, 
jand Messrs. Curtis Lighting Company of Great 
| Britain, Limited. The last-mentioned firm special- 
ises in the manufacture of silver-on-glass reflectors, 
| the silver being protected by three weather- and 
| heat-resisting coatings, so that they are capable of 
withstanding high temperatures, and are excep- 
| tionally durable. Gas-lighting appliances, includ- 
| ing in some cases, burners ignited by catalysts, 
were exhibited by Messrs. The Gas Light and Coke 
| Company, Messrs. The Horstmann Gear Company, 
| Limited, Messrs. Wm. Sugg and Company, Limited, 
jand Messrs. The Parkinson Stove Company, 
Limited, and there were several interesting examples 
of photometric apparatus. We can only mention 
two of these, viz., a photo-electric daylight-factor 
meter shown by Mr. G. P. Barnard, of the National 
Physical Laboratory, and a new selective filter for 
}use with photo-electric cells. In the latter two 
glass screens, one yellow and the other blue-green, 
j}are cemented together and placed in front of the 
| cells, which are of the dry-disc type, and in this 
| way a characteristic closely approximating to the 
response curve of the human eye is obtained. 


ACCIDENT TO THE Fiyina Boat * Scipio.” 


| There can be little doubt that the holding of 
| inquiries by the Board of Trade into the causes of 
railway accidents and boiler explosions has had a 
useful effect in reducing the numbers of these 
| occurrences, and it is probable that the investiga- 
tions of aircraft accidents carried out by the Ai 
Ministry have had similar results in connection with 
| air transport. Such accidents, however, are often 
| due to some error of judgment or mistake on the 
| part of the pilot or ground staff, which in itself is 
of a trifling nature and would lead to no serious 
results in other branches of human activity, although 
it may be followed, in the case of aircraft, by th 
loss of several lives. Occurrences of this character 
we suppose, will always happen so long as the human 
element is involved, but if anything can be done to 
reduce their incidence it is likely to result from 
investigations made by competent authorities which 
already appear to have reduced the number of 
accidents arising from mechanical or structural 
failures. An accident which appears to have been 
due to a failure of the human element occurred 
to the Kent flying boat Scipio, of Messrs. Imperial 
Airways, at Mirabella, Crete, at 8.25 a.m. (G.M.T. 
jon August 22 last. The flying boat was en roul 
|from Alexandria to Athens, carrying mail, freight, 
jand seven passengers, and was being brought 
into Mirabella for re-fuelling. The air conditions 
during approach were very disturbed and the pilot 
| failed to level-up sufficiently, so that the hull 
struck the water violently, was broken by th 
| impact, and the boat sank. Unfortunately, two 





some | passengers lost their lives and the other occupants 
of | of the 


aircraft were all injured. The occurrence was 
nvestigated by the Inspector of Accidents, Air 


}1 


of lighting from the consumer's point of view. He Ministry, and his conclusions, recently published, 


called attention to the need for greater uniformity 


in the supply of both electricity and gas, and for| combination of two contributory causes. 
|greater simplicity in the methods of charging for | these was that the setting of the tail plane was 
on | or near its maximum incidence when the pilo 


these commodities. Another point touched 
| was the need for more attention to be paid in the 


jare to the effect that the accident was due to 4 
One ol 


at 
t was 


attempting to alight without his being aware 0! 


] . . > | ) 
| this circumstance, and the other was that the pilot, 


about 12,000. Though some of the lock gates and design of lighting fittings to the question of mainten- 
bridges still in service are about 120 years old, the | ance, and the importance of taking the surroundings | misjudging his approach, had consequently to ope? 
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out hisenginesat thelast moment. This opening out 
of the engines with the tail plane at maximum inci- 
dence produced a downward pitching moment of 
such magnitude that, with the low altitude available, 
the pilot was unable to level up the boat before it 
reached the water. The Inspector of Accidents 
points out that the pilot’s mistake regarding the 
setting of the tail-plane incidence arose through a 
misunderstanding, his impression being that he had 
delegated to the wireless operator the duty of 
decreasing the incidence, and the wireless operator 
had either not done this or had turned the incidence- 
control wheel in the wrong direction. The latter 
alternative would, of course, have rendered the 
machine increasingly nose-heavy as it neared the 
water. Finally, it is mentioned that the pilot’s 
error of judgment when approaching to alight, which 
rendered it necessary to open out the engines at the 
last moment, was attributable to his comparative 
lack of experience of the local conditions, viz., the 
intensity and extent of the down currents and the 
locality in which they were likely to be encountered. 





THE LATE SIR JOHN HUNTER, 
K.B.E. 


WE regret to record the death of Sir John Hunter, 
which oceurred at Glasgow on Saturday, October 17, 
at the age of 72. Sir John had been connected with 
the firm of Sir William Arrol and Company, Limited, 
throughout his working life, and had been instru- 
mental in stimulating its growth from a com- 
paratively small concern into an undertaking of the 
greatest importance. He only retired from the 
chairmanship a few months ago. 

John Hunter was born at Paisley on November 8, 
1863, but as a child went with his parents to Mont- 


real, where his father had started the Canadian | 


factory of Messrs. J. and P. Coats. He was educated 
at the Montreal High School, but in 1882 returned 
to Scotland for his engineering training. It had 
been his intention to go back to the Dominion, but 
after he had spent two years in the Dalmarnock 
Works of William Arrol and Company, his uncle, 
William Arrol, offered him a post in the concern. 
Actually, during the course of his life, he worked 
through every department and was conversant 
with all the processes necessary to the building of 
bridges and other structures, whether as a manual 
worker or draughtsman. He became successively 
secretary and joint managing director, and when 
Sir William Arrol died in 1913 was appointed sole 
managing director, becoming chairman later. 

At the time Hunter joined the firm it was engaged 
in the reconstruction of the railway viaduct over 
the Firth of Tay, which is still the longest of its 
kind in the United Kingdom. This viaduct, it 
will be remembered, replaced an earlier structure 
which had been destroyed in the great storm of 
1879. Considerable difficulties had to be overcome, 
owing to the size of the bridge and to its exposed 
position; and methods had to be devised for 
anchoring the pontoons on which the piers, which 
were built on land, were floated out. The disaster 
to the Tay Bridge had the result that the scheme 
for building a suspension bridge over the Firth of 
Forth was abandoned and a cantilever-and-central 
span design was substituted. The total length of the 
bridge built by Messrs. Arrol across this waterway 
is 8,295 ft. 9} in., of which the three cantilevers 
if 5,349 ft. 6in. Its height is 150 ft. above 
high water in the centre and the towers rise to a 
height of 361 ft. It was at the time of its opening 
one of the wonders of the world and has since played 
a leading part in the romance of engineering. 

Other contracts undertaken by the firm during 
Hunter's connection with it included that for the 
steel work of the Tower Bridge, across the Thames 
in London. Each of the bascules, which form the 
central span of this structure, weighs 1,200 tons 
and is raised and lowered by hydraulic power. To 
the same period belong the railway and road bridges 
Manchester Ship Canal and the Wear 
Bridge at Sunderland, while more recently the firm 
has been responsible for the reconstruction of the 
Southwark Bridge in London, and for the erection 
of bridges at Newport, Birkenhead, and Glasgow. 
Perhaps, however, the work, of all others, which has 
attracted most interest recently from engineers and 


account « 


across th 


from the general public has been the demolition 
of Waterloo Bridge, in London. This ‘has given 
rise to a number of technical problems of an unusual 
and difficult kind; and the firm must regard the 
approaching successful completion of their task 
with some. relief. It may be added that Messrs. 
Arrols were also responsible for the erection of the 
temporary Waterloo bridge, put up some years ago 
when the original structure showed signs of being 
no longer able to withstand the volume of traffic. 
At various periods Hunter and his firm have been 
responsible for carrying out a great deal of dock 
work, including the extensions to the Avonmouth 
and Royal Albert. Docks in London, They have 
also done a great deal of structural steel work in 
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Tue Late Sir Jonn Hunter. 


connection with power stations and other large 
buildings. In addition to his connection with 
Arrols, Sir John founded and became chairman 
of the Clyde Shipbuilding and Engineering Com- 
pany, while during the war he was a member of 
the Munitions Council from its formation and 
became Director of Factory Construction and 
Director of Steel Production, resigning his director- 
ship of Arrols to undertake these offices. He 
represented the Ministry on the Works Construction 
Committee and the War Priorities Committee. He 
was responsible for the erection of the National 
Projectile Factories and other buildings for war 
purposes. He was also a member of the Air 
Council from its formation in 1918, and Adminis- 
trator of Works and Buildings for the Air Ministry. 

John Hunter was created a Knight Commander 
of the Order of the British Empire in 1917, while 
the work he had done for foreign governments was 
recognised by the awards of the Commander of the 
Legion of Honour, the Commander of the Order of 
Leopold, the Commander of the Order of the Crown 
of Italy, and the Membership of the Order of 
St. Anne. He was a director of the Iron Trades 
Employees’ Insurance Association, Limited ; chair- 
man of the Rivet, Bolt and Nut Company, and 
director of the Power and Traction Finance Cor- 
poration. He was a vice-president of the Federation 
of British Industries. 








THE LATE MR. R. J. WALKER, C.B.E. 


A Link with the history of that notable British 
development, the marine steam turbine, has been 
broken by the regretted death, on Sunday, October 18, 
of Mr. Robert J. Walker, Chairman and Managing 
Director of Messrs. Parsons Marine Steam Turbine 
Company, Limited, Turbinia Works, Wallsend-on- 
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receiving a good general education, Mr. Walker, at the 
age of eighteen, became an apprentice with Messrs. 
William Doxford and Sons, Sunderland. Like so many 
of his generation who have attained prominence in 
shipbuilding and engineering, Mr. Walker pursued his 
technical education in evening classes during his 
apprenticeship. Obtaining distinction in Naval Archi- 
tecture in the Science and Art Department’s examina- 
tions, he was, in 1896, appointed lecturer in that 
subject at the Evening Science Schools, Sunderland. 
Concurrently, his apprenticeship having terminated 
some time previously, he was appointed chief designer 
on the shipbuilding side of Messrs. Doxford, notable 
work there being on the early “ Turret” ships and 
torpedo destroyers. In 1899, Mr. Walker became 
naval architect to Messrs. Parsons Marine Steam 
Turbine Company, Limited, which company had come 
into existence shortly before, and had been entrusted 
with the machinery for H.M.S. Viper. Working in 
collaboration with the late Sir Charles A. Parsons, 
Mr. Walker developed hull forms suited to the new 
method of propulsion, and in the year 1903 was 
appointed general manager of the firm. In 1906 he 
was made joint managing director with Sir Charles, after 
whose death he became chairman of the company. He 
was awarded the C.B.E. in 1920 in recognition of his 
work during the years of the war. Mr. Walker was 
an ex-president of the North-East Coast Institution of 
Engineers and Shipbuilders, and was a Vice-president 
of the Institution of Naval Architects, being elected to 
the latter office in the year 1931. He contributed to 
the proceedings of both societies, notable papers 
before the Institution of Naval Architects on turbine 
machinery being presented, in conjunction with Sir 
Charles Parsons, in 1908 and 1911. A paper on 
double-reduction gears, in collaboration with Mr. 
8S. 8S. Cook, was read by him in 1921. Mr. Walker 
also served on the Marine Oil-Engine Trials Committee 
of the Institution of Naval Architects and _ the 
Institution of Mechanical Engineers. 








PROGRESS IN THE ELECTRICITY 
SUPPLY INDUSTRY. 


A NEW edition of the returns* of engineering and 
financial statistics relating to authorised undertakings 
in Great Britain was issued by H.M. Stationery Office 
last week. This return is prepared by the Electricity 
Commissioners, and, in the case of those undertakings 
in municipal ownership, covers the year ending March 
31, 1935, for England and May 15, 1935, for Scotland. 
The returns for all privately-owned undertakings are 
made up to December 31, 1934. The information 
given is set out in two main sections, which deal with 
engineering and financial data, respectively, municipal 
and company undertakings being tabulated ‘separately, 
and those in England and Wales being kept apart 
from those in Scotland. A good deal of the informa- 
tion contained in the volume has already been made 
public in summarised form, but the tables are useful 
as showing the progress made by individual under- 
takings and for purposes of record. 

During the period under review, 636 undertakings 
were engaged in the business of public electricity supply, 
374 of these being public authorities and 262 in private 
ownership. Of these, 77 were supplied from their 
own generating stations, 168 both generated and took 
a bulk supply, and 391 took a bulk supply alone. 
The percentage of those taking a bulk supply increased 
from 52-3 per cent. to 61-5 per cent. during the year, 
and that of those depending on local generation alone 
fell from 17-9 per cent. to 12-1 per cent. In 1926- 
1927, the year of the formation of the Central Elec- 
tricity Board, 49-3 per cent. of the undertakings de- 
pended on local generation. Within this period the 
number of undertakings has risen from 596 to 636. 
The total number of generating stations at work was 
421, their aggregate capacity being 7,785,206 kW. 
This compares with 437 and 7,837,154 kW in 1933- 
1934. The slight fall in capacity is ascribed to re-rating 
and to displacements ; no new generating stations were 
brought into operation. About 95-84 per cent., or 
7,461,256 kW. of this plant was driven by steam 
turbines, and 7,553,122 kW, or 97-02 per cent. generated 
alternating current. The size of the alternators 
ranged from 7 kW to 75,000 kW. The largest direct- 
current generator had an output of 6,000 kW, and the 
smallest 3 kW. 

There were eight different frequencies in use, but 
6,939,526 kW of the plant in 286 stations, or 91-9 

sr cent. of the whole, was generating at 50 cycles. 
ince 1930-1931, the amount of non-standard plant 
has decreased from 1,187,239 kW to 613,596 kW, or by 
about 48 per cent. Distribution was made at nine 
different frequencies, the difference being accounted 
for by an undertaking which took a supply at 30 cycles 





* Return of Engineering and Financial Statistics Relat- 
ing to Authorised Undertakings in Great Britain, 1934-35. 








Tyne. Born at Sunderland in the year 1870, and 
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150-FT. TURNTABLE FIRE ESCAPE. 


CONSTRUCTED 


BY MESSRS. 


LEYLAND MOTORS, LIMITED, 





Fie. | 


from a non-statutory station. The total evaporative | 
capacity of the boilers installed was 89,215,531 Ib. per 
hour, this being made up of 2,189 units, with outputs 
ranging from 1,500 Ib. to 270,000 lb. per hour, and 
working at 45 pressures from 100 |b. to 1,100 lb. per | 
square inch. About 57 per cent. of the total was com- 
prised in 611 boilers, with a capacity of 50,000 Ib. or | 
more, while 338 boilers with a total capacity of 
32,747,920 |lb., or 36-7 per cent. of the total, were | 
working at pressures of 300 lb. per square inch, or more. 
Voltage standardisation made progress, 407 
undertakings supplying at the advocated pressures of 
230 volts and 400 volts, as compared with 82 cases in 
1922-1923. There were, however, still 39 other pres- 
sures in use between 100 volts and 480 volts. 

The total amount of electricity sold was 
13,029,800,000 kWh, compared with 11,467,300,000 
kWh in 1933-1934. This represented an increase of 
13-6 per cent., the highest in any year since 1920 
1921. Though the average annual increase during 
the past fourteen years was 680,000,000 kWh, during 
the five years following 1920-1921 it was 418,000,000 
kWh, in the next five years 693,000,000 kWh, and in 
the last four years up to 1934-1935, 989,000,000 kWh. 
Of the total of 13,029,800,000 kWh, 34:8 per cent. 
was sold for domestic purposes, 55:9 per cent. for 
power, 1-9 per cent. for public lighting, and 7-4 per 
cent. for traction. The amount sold for domestic 
purposes increased by 15-8 per cent. over that of the 
previous year. The estimated consumption per head of 
population was 287 kWh, compared with 82 kWh in 
1920-1921. This, of course, only applies to public 
supplies, and was not a measure of the total consump- 
tion of the country. The nember of consumers was 
6,901,115, an increase of 13 per cent. over the figures 
of the previous year. The total load connected was | 
20,106,615 kW, compared with 17,973,623 kW in 
1933-1934, an increase of 11-9 per cent. 

The capital expenditure at the end of 1934-1935 was 
494,092,8007., of which 46,183,7961., or 9-3 per cent., | 
was accounted for by the work of the Central Elec- 
tricity Board. The total revenue was 70,368,955l., | 
compared with 65,300,223/. in the previous year, an | 
average of 1-296d. per kilowatt-hour sold. The | 
working expenses were 35,724,7211., compared with 
31,729,6531. in 1932-1933, an average of 0-658d. per 
kilowatt-hour sold. 


good 











150-FT. TURNTABLE FIRE ESCAPE. 


Tue growing tenaency to crowd accommodation 
into congested areas by increasing the height of build- 
ings necessitates a corresponding increase in the reach 
of fire-fighting and apparatus. A _ pertinent 
illustration of how this need is being met lies in the 
150-ft. turntable fire escape for the Hull City Police 
Fire Brigade, officially demonstrated in that city on 
Sunday, October 18. Two photographs of this escape | 
are reproduced in the accompanying Figs. 1 and 2, 
one of which shows the machine with the ladder} 
extended to its full height, and the other with the 
ladder telescoped and folded down for transport. The 
escape has been constructed by Messrs. Leyland 
Motors, Limited, Leyland, Lancashire, who had 
previously supplied a 132-ft. machine for the Buenos | 
Aires Fire Brigade, and it is possible that it con 


rescue 





| speaker telephone, so that he can direct the machine 


EscaPE WIth LapDER StowgEp ror TRANSPORT. 


stitutes a world record in size. It certainly does so 
for the British Empire. Referring first to Fig. 1, the 
chassis does not call for much detailed comment. It 
may be said, however, that power, both for travelling 
and ladder extension is provided by an engine of 
115 h.p. A speed of travel of over 50 m.p.h. can be 
obtained, the disturbing effect of the ladder assembly 
with a high centre of gravity being counteracted when 
turning corners at speed by a stabilising device of a 
new type. When the ladder is to be extended, the 
road springs of the axles are locked by the operation 
of levers and four quick-acting jacks, two of which 
are seen near the rear wheel, are drawn out of the chassis 
and extended. The jacks being at the ends of canti- 
lever arms, are then well beyond the rear wheels, 
in the transverse sense, and provide a wide and steady 
base for the turntable and its ladder. 

The turntable is pivoted in front of the hinge on 
which the ladder turns in a vertical plane, this hinge 
being carried on stiff cantilever frames. The lower | 
length of the ladder is fitted with a pair of quadrants, 
on the periphery of which run the roller chains, which 
are wound in or released to give the raising and lower- | 
ing motions of the ladder assembly. The ladder is 
extended and retracted by wire ropes and winch gear. 
All three movements, viz., rotation of the turntable, 
elevation of the ladder assembly and extension of the 
ladder can be carried out simultaneously. Full | 
extension can be made within half a minute of the | 
arrival of the machine at the site of the fire. The | 
ladder consists of six lengths, the top length carrying, 
as will be seen in Fig. 1, a hose connection. The 
fireman is carried on a small platform at the top of | 
the escape, and is secured by a belt. He is elevated 
with the ladder, and is in communication with the 
personnel on the ground through a two-way loud 





to be operated to suit the exigencies of the moment. 
One man at the foot of ladder is all that is needed 
for control. The pointers on two dials inform him of 
the total extension and angle of the ladder, while 
a third dial indicates how far it is safe to extend the 
ladder under the particular conditions obtaining, ¢.7., 
windage, jet reaction, or additional men. An auto- 
matic device adjusts the ladder to correct the effects 
of hilly or irregular ground. A system of coloured 
lights and warning bells, in addition to the dials, 
inform the operator when the limits of safety are being 
approached. Movement automatically stopped 
should the ladder strike any projecting part of the 
building. When the escape is used for fire fighting, 
the fireman directs the jet of water from his place 
on the top ladder, and when it is used for rescue work 
the persons saved can be lowered slowly to the ground 
by means of a life line from that position. If neces- 
sary, the top length of ladder can be made to lie 
horizontally, so as to form a bridge to the building 
concerned. The total weight of the machine is rather 
more than 11 tons. 


is 
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GENERATION OF ELECTRICITY IN GREAT BRITAIN. 
During the first nine months of the present year the 
total amount of electricity generated by authorised 
undertekers in Great Britain was 14,169 million units, 
as compared with 12,230 million units during the corre- 
sponding period of 1935. The differenee of 1,939 million 


| units represents an increase of 15-9 per cent. \ 


LEYLAND, 


LANCASHIRE. 
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ENGINEERING TRAINING AND 
EDUCATION. 


Heriot-Watt College, Edinburgh.—The Calendar for 
the 1936-37 session of Heriot-Watt College, which is 
an affiliated College of the University of Edinburgh, 
contains full particulars of the day and evening courses 
provided at the College in mechanical and electrical 
engineering, mining and oil engineering, applied chemis- 
try, building and printing, and in a number of other 
technical subjects. Diplomas and the associateships 
of the College are granted for full-time day study in 
mechanical, electrical and mining engineering, oil 
mining and applied chemistry; course certificates 
are awarded for full-time day study in building and 
painting and for various sections of evening study ; and 
class certificates are given, under approved conditions, 
to day and evening students. The College courses also 
form an essential part of the training of students 
for the Edinburgh University degrees in civil, mechani- 
cal and electrical engineering, and in mining, and are, 
moreover, recognised for the B.Sc. degree in technical 
chemistry. The Calendar contains detailed syllabuses 
of all courses, time tables, lists of scholarships, bursaries 
and prizes, and other matters of interest to intending 
students. Copies may be obtained on application te 
Principal J. Cameron Smail, O.B.E., F.R.S.E. 








La Mont ConrrRoLLep Forcep CIRCULATION STEAM 
GENERATOR: ADDENDUM.—lIn our article on the La 
Mont Controlled Forced Circulation Steam Generator, 
page 412 ante, we gave an illustration of the forced 
circulation pump. We are informed that the pumps for 
the particular installation described as well as for certain 
other plants were supplied by Messrs. Klein, Schanzlin and 
Becker, Germany, a firm represented in this country by 
Messrs. The K.S.B. Manufacturing Company, Limited, 
6, Broad-street Place, London, E.C.2. 
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THE OPERATION OF A VARIABLE 
OSCILLATOR FOR SPEECH FRE- 
QUENCIES WITH AN IRON-CORED 
CHOKE.* 


By Proressor E. W. Marcuant, D.Sc. 


Ir is sometimes necessary to use an electrical] oscil- 
jator for experimental purposes at speech frequencies, 
with a fairly wide range of frequency variation. This 
may be effected by a number of methods, the most 
usual of which is to employ a variable capacity in the 
oscillating circuit. It has, however, been found possible 
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a steady state. If there is any considerable amount 
of remanent magnetisation in the iron it will be found 
that the polarising current (and therefore the grid 
bias) needed for any frequency, will depend on the 
direction of this current through the coil, i.¢., the 
grid bias necessary for a given frequency will be 
different if the connections of the coil are reversed. 
Provided the iron core has been demagnetised before 
setting up, the oscillator can be calibrated, and, for 
any given grid bias, the frequency is within about 5 per 
cent. in successive tests. 

In Fig. 3 are shown the curves of voltage across a 
section of the iron-cored choke, obtained by a cathode- 
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ConDENSER 
FrREQuENCY 256 CycLes. 


Grip Bras 3.9 Votrts. 


to use for this purpose a dynatron form of oscillator 
with an iron-cored choking coil in the tuned-anode 
cireuit of the oscillating valve. The diagram of con- 
nections of an oscillator of this type is given in Fig. 1, 
the anode circuit consisting of a condenser in parallel 
with an iron-cored choke. 

In Fig. 2 are two curves which show the variation in 
the steady inode current with grid bias, at different fre- 
quencies. In each curve the capacity of the condenser 
in the oscillating circuit has been maintained constant. 
It will be noticed that for each capacity a variation of 
trequency of nearly 4: 1 can be obtained. The current 

i the tuned-anode circuit is kept as small as possible 
1 order to avoid distortion, and, as a result, the iron 
the choke works with a relatively small magnetising 


force. The maximum value of H with the largest 
polarising currents employed is not more than 0-3 
oersted. The inductance of the coil depends on the 


“irect current passing through it, but the actual 

‘nge of induction with varying magnetising current 
“ithin this range is comparatively small. 

The etiective inductance of the iron-cored choke 
he = on the point on the BH curve of the iron (in 
ais case silicon iron) core at which it is being used. 
If, therefore, the oscillator is to give the same frequency 
th : tte polarising current, it is necessary that 

‘agnetisation of the iron should have reached 








: “ Paper read before Section G of the British Agsocia- 
“on at Blackpoul, on September 14, 1936. 
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ray oscillograph. These are, of course, much more 
irregular in shape than the curves of current flowing 
into the output circuit. The curve Fig. 3 (a) for a 
frequency of 256 cycles per second is of interest. For 
this frequency the grid bias is relatively small, 3-9 volts, 
and the polarising current correspondingly large, 1-6 
milliamperes. It will be noticed that, under these con- 
ditions, the current is suddenly interrupted, and a high- 
frequency ripple produced at the beginning of each half- 
wave. This is due to the transient current produced 
when a voltage is suddenly applied to the circuit 
made up of the part of the inductive coil that is 
tapped, and the capacity formed by the deflecting 
plates of the cathode-ray oscillograph. The frequency 
is about 40 times the fundamental frequency of the 
current in the tuned-anode circuit. This ripple 
does not appear in the voltage curve given at 
the output stage. The change in the mode of 
operation of the valve can readily be observed by the 
oscillograph, the curve becoming less irregular as the 
grid bias and the frequency are increased. At the higher 
frequencies there is still a visible ripple on the curve, 
which can be reduced by adjustment of the high-tension 
voltage and the grid bias. It will be noticed, also, that 
the curve is smoother, Fig. 3 (6), when the capacity in 
the tuned-anode circuit is increased. (Note.—The self- 
capacity of the coil L was determined, and was found 
to be approximately 0-001 mf., so that the effective 
capacities in the oscillating circuit L C in the two cases 
shown in Fig. 2 are 0-001136 mf. and 0-0021 mf., 
respectively.) 

For an oscillator intended to give a variable frequency 
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denser and/or air-cored inductance coils necessary for 
these frequencies is very considerable and the use of the 
iron-cored choke reduces the size and cost of the neces- 
sary apparatus. The variable grid bias also provides 
a very simple method of securing frequency variation. 

The oscillator was used to demonstrate the vibration 
of a stretched monochord when subjected to vibrating 
forces of continuously varying frequency. If the fre- 
| quency is adjusted to correspond with the fundamental 
| note of the monochord a maximum vibration is pro- 
duced. As the frequency is increased there is a series of 
maxima corresponding with the harmonics of the mono- 
chord. This apparatus has been constructed in the 


Fig.2 
VARIATION OF PLATE CURRENT WITH GRID BIAS A 
VARYING FREQUENCIES AND CONSTANT CAPACITY 
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laboratories of Applied Electricity in the University of 
Liverpool by Mr. W. Kenyon, and I am indebted to 
Mr. J. E. Houldin, B.Eng., for assistance in making 
experiments and in drawing the curves. 








MODERN METHODS OF SPUR- 
GEAR CALCULATION. 
By Dr. Grora SCHLESINGER. 


THE outstanding improvements which have been 
made in the last few years in the manufacture of 
gearing have enabled great advances to be effected in 
a very wide field, and more particularly in machine 
design and marine engineering. The development 
in Diesel marine units, for example, has to some 
extent resulted from the possibility of manufacturing 
large double-gear transmissions for upwards of 2,000 
h.p. with an efficiency of 98 per cent. Again, the driv- 
ing of a ship’s propellers, running at about 75 r.p.m. to 
80 r.p.m., by a steam turbine running at 3,000 r-p.m. 
to 6,000 r.p.m., can be effected with herring-bone 
gears transmitting up to 22,000 h.p. with great 
reliability. The gearing has found its most important 
and numerous applications, however, in the design of 
machine tools, due to the fact that it is now possible 
to grind gear wheels with a precision of 0-01 mm. 
circular pitch per tooth, and about 0:02 mm. to 
0-03 mm. for the accumulated error of the whole 
wheel. In spite of increasing loads and speeds, it is 
now possible to manufacture sliding, change and 
other gears not only within the limits given, but 
with a guarantee that they will be noiseless and free 
from vibration, conditions indispensable in producing 


| of the order of 500 cycles per second this arrangement | surfaces with a high degree of finish. 


| has been found very convenient. The size of con- 





With the advances made, it has become necessary 70 
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completely to revise the methods of gear calculation, | AC, the contour of the parabola is the line of equal | values for op, afterwards referred to a8 opg, are given 


and to derive the formule for spur gears, to which 


attention may for the present be restricted, not only | 


from the bending stress, but to include factors in 
the formule for all the types of stress involved. 
The chief stresses to which a gear tooth is subject 
arise from (a) bending; (5) pressure on the flanks; 
(c) heating by tooth friction; and (d) stresses due to 
sliding friction. The calculations involve the 
sideration of the following factors : 


(1) Tangential force to be transmitted. 

(2) Circumferential speed. 

(3) Material of gear (resistance to bending, crushing, 
fatigue, abrasion, &c.). 

(4) Dimensions of teeth (pitch, width). 

(5) Shape of teeth (number of teeth, system of tooth- 
form). 

(6) Conditions 
specific slip) 

(7) Accuracy of form of gearing (method of manu 
facture). 

(8) Mass and elasticity of the driving members. 


of meshing (degree of overlapping, 


These stresses and influences have received little 
consideration in the past, but increasing knowledge 
of their importance now leading to improved 
methods of calculation. 

Bending Stress.—The formula to obtain the bending 
stress, due to Bach, is 

P € ° (1) 
where P is the tangential force applied at the upper 
edge of the tooth face in kg., but which is calculated 
as though applied at the pits h circle ; b is the width 
of the tooth parallel to the axis ; and ¢ the pitch in em 
The factor c, in kg. per square centimetre, is a fraction 
of the bending stress o, of the material. It is generally 
vy Op Or op». The formula is based on the well 


of 


18 


b t 


relationship the 


shape of the 
bending stress. 
tooth is making contact along the whole width. For 
the factor c, a value representing the widest average 
practice is usually taken, so that the formula does 
not include the majority of the considerations affecting 
the stress tabulated above. 

The Friedrichshafener formula given by Hofer for 
the factor of safety, 7 


known 18 


independent 


tooth, and includes only the static 


m?.z.b.0p.n 

8.10°.N 

only represents a variation of the formula of Bach 

In this formula, m is the module, z is the number 

of teeth, n is the number of revolutions per minute, 

Taste I.—Factors of Shape y for 20 deg. and 14} deg. 
Involute Gearing (According to Buckingham-Olah). 


Se = 


System of Gearing 


Number of Teeth 
20 deg.-Involute. 
Vn 


144 deg.-Involute, 
Visj- 


056 
061 
067 
071 
075 
O78 
081 
Os4 
O86 
USS 
090 
O92 
004 
007 
099 
101 
104 
106 


154 


7, 8 the core resistance of the material, and N the 


power transmitted. 
The American equation, due 
on the relationship 


to Lewis, is also based 


In this equation, 


Pl : — ~ % (2) 
the values sand / are the thickness of the tooth at the 
root, and the height to a point A, shown in Fig. 1, 
respectively. 

The relationship between s; and | are dependent on 
two functions ¢% and , as given by the equations 
¥tand / = © ¢, t being again the pitch. 

If a parabola is drawn, as shown in Fig. 1, touching 
both profiles, and is drawn through the point of inter- 
section A of the pressure line Pz and the centre line 


Sie 


con- 


flexure stress for all sections. By substituting the 
values of sy and 1 in equation (2) we get 

P = op X bx+¥ 
6 
% and ¥ depending on the shape of the tooth. 
| Join AB, Fig. 1, and draw BC at right angles to 
intersect the centre line at a point C. 

From the triangle A B C 


sf aes 

4 
If the values of sy and / already given are inserted, 
y* x # 


+ 


(3) 


l. 


zrxwvVxt, 


from which the factor ay in equation (3) is 


22 
3t 

| y being a factor dependent on the form of the tooth. 
This factor is independent of the pitch, and is deter- 


¥, (4) 


in various pocket books or the publications of gear 
| manufacturers. As an example, Fig. 2 shows the 
jeurves of permissible bending stress op for steel 
| and cast-iron, depending on the circumferential speed 
| of the pitch-line, as given by Schiess-Defries, Diissel. 
|dorf, and Foote Brothers Company, Chicago. The 
| curves are generally similar in type, becoming parallel 
|to the X axis as the speed increases, from which 
| it follows that speed ceases to affect the permissible 
| bending stress beyond a certain point. 

| As regards methods based on speed factors according 


Fig. 2. 
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mined only by the shape of the tooth, which depends, in | 
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It is further assumed that only one | 
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turn, on the type of tooth and the number of teeth. 
Values are given in Table I for 20 degrees and 144 
degrees involute gearing of standard proportions. 
If y is inserted in equation (3) we get : 
P ~ (5) 


ob Yu 


the factor ¢ of the Bach formula being replaced by the 
product o,.y. The equation embodies the bending- 


stress as well as the influence of the shape of the tooth, | 


as determined by the system of gearing and number of 
teeth. 

Critically regarded, these two formule should only 
be used for the calculation of stationary teeth. Exper- 
ience with actual gears has shown that they do not 


suffice to cover the increased loads which result from | 


For 


stresses 


a higher pitch-line speed of the gear. more exact 
calculation, the additional small produced 
must be allowed for, and various methods have been 
developed to ascertain these. These methods may be 
summarised as follows : 

(1) Methods on 
with the speed according 
practice. 

(2) Methods based on speed factors according to 
formule, which are again based on experimental work. 

(3) Approximate methods of calculating the effective 
load. 


factors of strength 
to values aseertained 


based 
in 


As regards (1), by making use of the formula (1) or 


(5) in unchanged form, maximum values independent 


of the speed are obtained for c. 


varying 


The admissible | 


é 


oO: 





? 
Circumferential Speed ... Metres per Sec 
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Fig. 4. COMPARISON OF DIFFERENT SPEED FACTORS 
iy FOR CIRCUMFERENTIAL SPEEDS. 
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to formule, the circumferential force P in the Bach 


bos P . 
| equation is replaced by ja’ to take account of impact 
| v 


when the speed increases, fe being the speed factor 
We thus obtain 


6) 


The speed factor is calculated differently by various 
authorities. The following methods may be men- 
tioned : 


(1) fe 


10 P 
io — (after Rotscher) 
»” 


(2) fe l . v v (according to Dalchau*) based 0” 
7 6 

re 3 an etated 
the practice of five important firms, and state 
to give good medium values. 
6 gears, 


(3) fe (American value for very exact 


after Buckingham) 


(4) fe 


(for good commercial gears) 
v 


o°eo . > 3 r} 
- (for especially accurate gear with 


55+ Vv 
v> 20 m. per second. 
In all the formule v is in m. per second . 
in the curves reproduced in Fig. 3, the American 


(5) fe 
As shown 


* Maschinenbau, 1925, page 360. 
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values give greater weight, to th to the influence of aa 
The Lewis equation (5) assumes the following form 
when the speed factor is introduced : 
P = fy.op.t.y . ° s Oe 

As regards approximate methods of calculating the 
effective load, the methods (1) and (2) are both based on 
the static tangential force, and allow for the influence 
of speed either by diminishing the admissible stress 
or by increasing the load by a suitable factor. 

Buckingham’s method of calculation is an attempt 
to ascertain the greatest tangential force which is 
actually exerted under different conditions of work, 
when all important factors are included. According to 
this authority, calculations with speed factors which 
are independent of the elasticity of the material and 
of errors in meshing are incorrect. His own method 
of calculation makes allowances for these factors. 
It is based on the following conception :— 

The whole load of the tooth can be subdivided into 
a static load, which may be calculated from the net 
power transmitted, and a dynamic load which is 





Taste II. 
Circum- | *Admissible | Circum- | Admissible 
ferential | Errors ferential Errors 
Speed », of Speed v, of 
m. per | Teeth e, m. per j Teeth e, 
second. mm. second. mm. 
ee oe 1 Seaewe i, Ws) Csr 
1 | 0-097 10-0 0-038 
2 | 0-086 12-5 0-030 
3 0-076 15-0 0-023 
4 0-068 17°5 0-018 
5 | 0-061 20-0 0-015 
6 0-055 22-0 0-014 
7 0-05 25-0 0-013 
- 0-046 and more _ 
i) 0-042 _- 


* Manual of Gear Design, New York : McGraw Hill Company, 
1935, page 142. 


TasLe III.—Values of C for 20 deg. and 14} deg. Involute 
S wegenntad (afew Bustingbam). 


Coefficient C in 
kg. per square centi- 
metre. 


Materials for the Two Meshing- 





Gears. 
Involute Involute 
o of 
20 deg. 14} deg. 
cinemaidtmaed goes 
Cast-iron cast iron. . — Ul | 
Steel castings >and steel castings .. 58,000 56,000 
Bronze ‘l bronze 4 nf J 
| 
Cast-iron | 
Steel castings >and forged steel 80,000 77,000 
Bronze 
Steel and steel 116,000 112,000 
TaBLe VI. 
10 ‘ . , 
(1) ———: speed-factor after Hiitte, Rétscher. 
10+ 4 
in hf 
Bp Be é Vv : speed-factor, average, after Dalchau. 
' 6 
(3) ——- ; speed-factor, American, for very accurate 
6+ gears. 
4) : for commercial r 
( ne ‘ - or ec erci ears. 
3+ 0 8 
(5) Schiess : admissible stress for steel according to 
the firm Schiess-Defries in percentage of ad- 
missible stress when v 0. 
P > 
(6) stat calculated, e= 0-0005cm. 92 kg., 


P. bb. 
e@ very accurate. 
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The nomenclature of Buckingham has been retained 
in the equations : 


fe =f[+C.e , : j . (8) 


i= Se ee : - (9) 


vero Jt 


where 
r 
f = = = static net load for 1 cm. width of tooth, in kg. 


C= ‘odie depending on the material and shape of 
the tooth, allowing for the elastic deformation of 
the teeth, in kg. per square centimetre. 

= greatest error of mesh, from one pair of profiles 
to the next, in centimetres. 
i = additional dynamicl oad for 1 cm. width of tooth, 
in k 
v = circumferential speed in m. per second. 


Of the values given in the equations, the greatest 
measured error e should be explained more fully. 


TABLE IV.—CHARACTERISTICS OF ComMONLY-UsED MATERIALS FoR GBARS. 


The admissible stress can be found from the breaking 
stress by dividing by a suitable factor of safety. 
Buckingham recommends the following values for the 
factor of safety :— 

(a) For constant load 8S, = 1-25. 

(6) For varying load S, = 1-35. 

(c) For load by impact 8, = 1-5. 

The resistances to rupture for the more commonly 
used materials are given in Table IV. 


In Fig. 4, values of ions calculated according to 


Buckingham, are plotted “against the speed. In the 
same figure, the speed factors given by various autho- 
rities are plotted. The curves show the permissible 
stress as a percentage of the stress when v = 0, calcu- 
lated from the equations given in Table VI. 

The spreading of the curves is considerable, but the 
curves are not all of general use. Curves 3, 6, 7, 
are for very accurate gears, and curves 4, 8, 9, for 






























































| | ; 
| | Bending | 
| ‘Tensile Stress, | | Stress for 
: o,, kg. per | Brinell | Permanent | 
Material. square | Hardness, Deflection, | Observations. 
centimetre. Number. oan SE 
centimetre. | 
errr jon ; — a 2 
Cast-iron ale 1,400 | 140-160 | 700 The static bending stresses are f 2,800 
| 1,800 | 160-180 | 900 higher for cast-iron on ac- } 3,400 
j 2,200 | 180-200 1,100 count of special strain | 4,000 
} 2,600 200-220 1,300 tribution. ‘ 4 
— ———E | — — So —|—— -_ a 
es ‘ast-iro -iron with steel a addition .. | 3,000—4,000 | -- 1,500-—2,000 Steel addition up to 60 per cont. 
Steel casting I 3800 | 140 °#| ~~ 1,200 = 
| 4,500 | 160 | 1,900 | 
| 5,200 190 | 2,000 
Ordinary machinery steel ° | 4,200-5,000 ~ 150- 180 4 ‘i 3 2, 100° 
| 5,000-6,000 180-220 ; 2,600 
| 6,000—7,00 } 220-250 | 3,000 
Case- hardened steel 43, 5,800 Oil hardening, | 3,000 These values correspond to the core- 
6,200 400; water- resistance. 
| hardening, 
| | S00 
High-grade carbon steel .. —..|—_-5,500-6,500 250-400 2,600 ; 
| 6,500-7,500 | 3,000 
Case-hardening nickel- chromium steel 6,500-8,500 600 lj 500-4,000 | These values are minimum values. 
9,000—12,000 600-620 byt -5,500 Higher resistances to tensile stress 
} > 12,000 600 mundi = > 5, 500 can be reached by different heat- 
_ -|—-——__——— —|—- ———— treatment. 
High-grade nickel-chromium steel iz sees 8,000 400-1 5 3,5 500 -4000, 
,000-—10,000 4,000—5,000 
| 7,500-10,500 | 4,500-6,000 
10,000-11,500 ae 5, 000 
Phosphor bronze be AD $090 3,000—4,400 | For these non- ferrous metals sufficiently relable 
Steel bronze . ba 4,700-5,700 data on permanent resistance are not availab'e. 
Special bronze .. “ly 38,800 It is advisable therefore to take ep not greater 
Delta metal “ds 3,500-6,000 J) than 30 per cent. of ¢,. 











- TABLE V.—Ce. VALUES FOR INVOLUTE | SYSTEM OF 20 DEG. AND 14} DEG, (AFTER Bu CKINGHAM). 





Materials for the Two Meshing-Gears. 





Maximum Error of Teeth e¢ in centimetres. 


0-002 } 0-004 


Result C.e in kg. per centimetre with an Involute-System with 
an Angle of Operation of : 





| 144 deg. 








| 
| 20 deg. 144 deg. 20 deg. | 14¢ deg. | 20 deg. 
| 1 
Is Ter mt baat ‘ro’ OE BEE wy - . j ~~ Wee os 
Cast-iron ) f Cast-iron } | | | | 
Steel castings } and < steel castings }- 58 56 116 112 232 | 224 
Bronze ) 1 bronze J} 
Cast-iron | | | | 
Steel castings > and steel je as Sa - | 80 | 77 160 | 164 |} $20 |; 808 
Bronze i 
Steel and steel .. os aes is a. : 116 , ae 232 224 464 448 


| a | 








gears, depending on the care taken in manufacture 
and the module of the gears. Fig. 





(7) o *” 0:0005cem. = 542 kg., 
very accurate. 
(8) after Buckingham 0-005cm. = 120 kg., 
fairly accurate. 
(9) given in per cent. 0-005cm. = 420 kg., 


fairly accurate. 
Gears of steel ; 20 deg. involute. 
additional, and results from inaccuracies in manufacture 
and variations in the elasticity of the material. On | 
‘ccount of the inertia of the rotating masses, the pitch 
errors cause impacts and vibrations, reinforced by 
the elastic deflections of teeth and shafts, which strain | 
the teeth additionally and dynamically and sometimes | 
separate the profiles of the two gears. On again | ® 
making contact, a greater or less severe impact will | 
cecur. In view of these factors, Buckingham calcu. | 
lates the additional dynamic load by using the equa- 
tions of the dynamics of elastic bodies. As this method | 





8 in most cases too complicated to be employed, 
however, an approximate calculation has been evolved, 
which is available for normal proportions of the 





masses, i.e., for neither too heavy nor too light gears. | 
This method of calculation has been well proved by | | 
tests and has established its utility. The approximate | 
calculation is given by the two equations (8) and (9). 


given by Buckingham in the form of curves. 


noiseless running is required, 
degree of quietness is necessary, the 
must be further diminished. 


given 


The values for C to be taken in the calculation with 
20 deg. and 14} deg. involute are given in Table ITI, 


and the values of C e in Table V 


Equation (8) gives the quantity f, which, with the 

v, enables the dynamic additional load i to be 
The values for ¢ determined by equation 
* equivalent 


calculated. 
(9) depend “upon f, and v. Peg is the 
static load,” in kg.: Peg = 5(f + 4). 

This equivalent loa. 
value, 
tooth flexure. 
real bending stress of the teeth. 

Peq_ 
a . (10) 

| that is, the value to be compared with o, of the corre- 
sponding material. 


Equation (5) gives : 


It is s the sum of the errors of the meshing teeth of both 


4 shows the values 10 
Table II 
gives the values of the errors which must not be 
exceeded with the given circumferential speeds if | ham curves 6, 
If a specially high 


values 


is the highest instantaneous | g 
and can be inserted in the static formula for | the 
Thus it is possible to calculate the 


less accurate gears. 
>| type between the two groups. 


te le 
lots (1) and 1 ave (2) show 4 nearly 


uniform decrease throughout the range. The Bucking- 
7, 8, 9, fall rapidly at first and then 
become nearly horizontal. Thus, above a certain 
speed, the admissible stress is nearly constant. Curve 
5, given by Schiess, is similar in character, and is thus 
different from the other German values. 

The curves in Fig. 4 might, at first glance, give the 
impression that Buckingham’s method does not repre- 
sent any great difference from the procedures already 
in use. This, however, is not the case for the speed 
factors shown in the diagram as at present in use, 
because they are used for al] metallic materials and are 
independent of the precision of manufacture and the 
earing system employed. Values of Pyjas/Peq on 

other hand, are only for one material with a 
certain precision of ate Bae and a static load on 
the tooth. They are different for each tooth system. 
For each special case, one curve can be calculated, 
ranging between the curves 7, 8 as the limits for steel. 
The new system, in fact, covers all working conditions. 

(T'o be continued.) 


There is a close similarity in 
The German factors 





of speed 
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| . . . 
| form of registration was to be found in 35 of the 48 


CHEMICAL ENGINEERING 
CONGRESS. 
(Continued from page 380.) 
Section J.—EpvucaTion anv TRAINING. 

THE papers presented in Section J dealt with the 
subject of Education and Training, and included one 
on “ Education and Training of the Chemical Engineer 
in Austria,’ by Professor W. J. Miiller, who gave a 
detailed account of the arrangement and the subjects 


of the courses of study followed at the Technische | 


Hochschule, Vienna. The curriculum normally ex- 


tended over four years, the first half of which was | 


devoted to an introductory study of the subjects 


involved, and on completing this part of the training | 


a student took the first State examination. The re- 


| 

“ Technical Education in the Gas Industry,” by Mr. 
|C. H. Creasey, who confined himself mainly to the | 
procedure followed with respect to the “ major” : * ' ; 
certificates included in the scheme. It was observed Section K. Statistics, ADMINISTRATION. 

| that this method of training was essentially a part-time | Among the papers presented in Section K, which was 
|one for students already engaged in the industry, and | devoted to statistics, administration and allied subjects, 
lthat the teachers responsible for instruction in gas| was one by Dr. E. 8. Pearson, on “The Statistical 
engineering and gas supply were men also engaged in| Method as an Aid to Control of Industrial Efficiency,” 
the industry. Taken as a whole, the scheme, which is | ‘vhich contained a survey of the statistician’s way of 
| almost entirely conducted and financed by the gas| approach jo industrial problems. In discussing the 
industry, had proved to be very successful, in so far| value of statistical methods in research work, the 
as it was now the means of producing annually more | author said that in cases where nominally similar units 
than 300 trained men. As an indication of the students’ | were not identical in quality it was well to recognise 
appreciation of the value of the work, the author said that the inferences which might be drawn from the 


| individual States of America. 


that between the years 1924 and 1935 the number 
of candidates for the certificates had increased from 
60 to 437, and that during the same period the ratio 
of internal to external students had increased almost 


maining two years were given entirely to the applica- 

tion of the theory to practical considerations, the last | threefold. 

three months of the period being devoted to the | Professor A. W. Nash, in his paper on ‘“‘ Education 
research work implicated in the second or final examina- | and Training for the Oil Industry,” remarked that the 
tion. Some ten years ago, the speaker continued, a| work of petroleum technologists might cover all the 
special course, also covering four years, was formed | branches of engineering, each of which must, there- 
to supply the needs of those who required training in| fore, receive as much attention as possible. 
the technology of fuels and gases, which consisted of | success of the curriculum proposed by the author 
a general study of fuels and the treatment of the| depended largely on a good training in physical 
principles of design and construction of the machinery | chemistry, without which it would not be possible 
used in this class of work. Here, as in the case of | to derive the greatest benefit from the supplementary 
the courses on industrial chemistry, the period of | course of specialised study which should precede 
instruction was divided equally into two parts, the| vacational experience in refineries, where students 
aim in both instances being that of blending the} should gain an insight into the routine followed in 


The 


engineering and chemical subjects so as to form a| 
common foundation for the training as a whole. The 
final examinations were conducted by groups of men | 
drawn from the allied industries as well as the college | 
staffs, who, in addition to preparing the papers, con- | 
ducted oral examinations on the practical aspects of 
the student's attainments. 

In a contribution entitled ‘“ Probleme der Hoch- | 
schulausbildung auf dem Gesamtgebiet des Chemie- | 
ingenieurswesens in Deutschland,”’ Professor A. Eucken 
referred to the various industrial factors which had 
played a part in the development of the different 
schemes that 
training chemical engineers in Germany. While the | 
needs of large undertakings and factories could be | 
satisfied by courses based chiefly on engineering | 
seience, the author added that in order to meet the | 
future requirements of students, it would probably be 
necessary to adapt the curriculum to particular branches | 
of the industry. This was so because consideration of 
the processes carried out in different kinds of establish- 
ments made manifest the difficulties that were encoun- 
tered in the process of arranging courses of study to | 
meet the needs of employees engaged in small factories | 
where the mass production of only a few commodities | 
undertaken. In all however, it seemed | 
desirable that the training for chemical engineers should 
be based on applied physics and chemistry. Mention 
was also made of the very good results which had been | 
obtained at the Technische Hochschule, Karlsruhe, | 
where instruction in engineering subjects was subse- 
quently supplemented by lectures on applied chemistry. | 
More recently an educational scheme had been initiated | 
in which the chemical aspect of the work was studied 
first, before an engineering view of the matter was 
presented, but the possible value attached to this 
procedure remained to be seen. 

Messrs. H. W. Cremer and A. J. V. Underwood drew 
attention to the need for university courses in chemical 
engineering in the course of their paper on “ The | 


had been arranged with a view to | 


was cases, 


such establishments. In the course of such work, 
students should be given opportunities to examine 
the type of problem and the nature of the emergencies 
which arise in practice, to which might be added some 
experience in the control of labour. While due atten- 
tion must be given to particular problems connected 
with the methods adopted in the search for new lines 
of advance and fields of activity, the chief aim should 
be that of providing students with a sound training in 
the fundamental principles of geology, and the produc- 
tion and refining of oil. 

An interesting survey of the general trend of technical 
education in Japan during the past seventy years was 
given by Dr. 8. Uno, in a paper on “ The Education 
and Training of Chemical Engineers in Japan.” The 
author mentioned the various factors that had operated 
in international affairs, and had presented a technical 
outlook for those interested in education, and added 
that although the methods now followed in Japan had 


been influenced by European and American ideas on | 


the subject, educationa] authorities were at the present 
time endeavouring to find new schemes of develop- 
ment arranged along industrial lines. This had 
recently led to the formation of a national committee 
on the general subject, whose aim was that of develop- 
ing this sphere of activity in accordance with the 
state of emergency that now existed in Japan. Simul- 
taneously, school authorities were exercising a measure 
of control in regard to the subjects taught, with a 
view to improving the methods of teaching, as well 
as the morale of the teachers and students. Since 
national economy and welfare were outstanding factors 
in the general problem, business men also were co- 
operating in the work, so as to afford the greatest 
possible help to their employees in this attempt to 
establish chemical industries in Japan. 

Professor A. H. White observed, in a contribution 
entitled ‘Chemical Engineering Education in the 
United States,” that the progress already made had 
been greatly influenced by the study of the unit 


Education and Training of the Chemical Engineer,” operations common to many branches of the chemical 
where the subject was treated as a branch of applied | industry, since the procedure had been found to 
physics, with a bias toward the physical examination facilitate instruction in such processes as filtration, 
of chemical reactions. As students should be trained | distillation and calcination. The standard of training 
to appreciate the importance attached to a careful | for engineering colleges in America was set principally 
study of the arrangement of plant designed to serve | by the employers, and since chemical engineering was 
given purposes, it was suggested that the courses of | mainly concerned with the design of plant for prescribed 


study might well be organised as an integral part of 
engineering faculties, and be conducted by teachers 
who possessed industrial experience of the processes 
carried out in large establishments. Apart from the 
instruction in chemical engineering, a curriculum cover- 


ing four years should include adequate training in | 
chemistry, mathematics, physics and general engineer- | 


ing. The work in chem‘cal engineering should involve 
the consideration of the related industrial processes, as 
well as the construction of the plant and the principles 
of works organisation and management. During the 
course of the work undertaken in the laboratories and 
drawing offices, adequate attention should be given 
to the practical aspect of the problems under examina- 
tion, 8o as to ensure due appreciation of the questions 
pertaining to costs in regard to the design of machinery. 
The authors also touched upon the advantages offered 
by educational schemes in which students devoted part 
of the vacations to work in factories; these afforded 
a means of gaining experience under working conditions. 

A description of the scheme that was developed some 


years ago by the Board of Education and the Institu- | 


tion of Gas Engineers was given in the paper on 


purposes, students must possess the ability to apply 
the theory to industrial problems. 
for the larger type of factory, it was added, now 
appreciated the value of educational schemes based 
on chemistry, mathematics and physics, and the 
employment policy at present pursued tended to 
encourage an increasing number of students to under- 
take post-graduate courses of study. Reference was 
also made to the influence which had been exerted in 
this direction by the American Institute of Chemical 
Engineers, whose work, in addition to controlling and 
supervising the standards of training offered by 
approved colleges, had resulted in the formation of 
“student chapters,” or branches, of the Institute for 
students atttending the approved type of college. At 
the present time, 42 such branches were supplied with 
speakers and prizes by the Institute, which is one of 
the seven national bodies included in the Engineers’ 
| Council for Professional Development. By this means 
| of collaboration, efforts were being made to establish 
lists of approved colleges, as well as to secure legislative 
measures for the licensing and registration of the 
professional men concerned, and at the moment some 


Those responsible | 


inspection of given samples could be expressed only 
lin terms of probability, since the function of the 
| statistician was neither that of presenting conveniently 
|tabulated records of figures, nor that of proving 
particular conclusions to be true. Progress along the 
lines indicated in the contribution therefore led to the 
consideration of questions that were most advantage- 
ously examined with the aid of analytical methods that 
|had been used and developed in other spheres of 
| activity, and in the application of which considerable 
headway had been made in many industrial countries 
during recent years. In effecting such work, close 
co-operation was needed between statisticians and 
technical men, and the knowledge of the latter was 
essential for success; but it had nevertheless often been 
found that the formulation of a problem in statistical 
terms had alone helped to bring out important 
characteristics that previously had not been clearly 
visualised. Reference was made to the publication 
discussed on page 617 of our issue of June 5, and it was 
added that the need for the implied analysis was clearly 
demonstrated by the fact that however complete 
laboratory results might be, a stage was reached in 
industrial progress where something resembling experi- 
mental production under conditions of mass-production 
must be attempted ; in the carrying out of such work, 
the application of statistical methods was shown to be 
particularly appropriate. In the part of the contri- 
bution dealing with the potential value of the procedure 
to be followed, attention was drawn to the subject of 
the analysis of variation, which enters into the 
investigation through the interaction of a large number 
of different factors or causes. The latter might 
conveniently be divided into assignable and chance 
causes, but these must be regarded only as relative 
| terms, since there are instances where a consumer 
‘cannot identify particular causes of variation, but 
| which nevertheless may readily be assigned to their 
| origins by the producer, who possesses detailed informa- 
tion on the order in which the related manufacturing 
| processes are undertaken. 

It was further observed by the author that, in 
addition to affording means of analysis, the statistical 
theory also rendered valuable assistance in the process 
of estimating the “‘ weight ” or significance that might 
be placed on the apparent differences found in the 
mean values of the data or quantities under considera 
tion, which are, in general, obscured by the overlying 
residual variations produced by the chance causes 
For materials of specified quality, it was in this way 
possible to estimate the probability that the observed 
differences in the mean values had arisen simply 
through the effect of chance fluctuations implicated in 
a given process of sampling. The normal or Gaussian 
variation associated with the chance causes was 
exemplified in an interesting manner with reference to 
the evaluation of the ash-content for coal, in which 
connection it was noted that the normal type of 
frequency distribution required only two constants for 
its specification, namely, the mean and a measure o! 
| the variation about a mean value known as the standard 
deviation. When, however, the residual variation was 
approximately normal, very powerful statistical 
instruments of investigation were available for effecting 
In these circumstances, the 
procedure might be carried out in terms of two types 
|of measure based on the observed data, the first of 
| which involved the mean values of groups of the 
| observations, while the second consisted of the sums of 

the squares either of the individual differences between 
the observations and the corresponding mean values, 
or the mean values associated with the groups 
themselves. The application of the method to the 
| operation of correlating the tensile strength and the 
hardness of given materials was illustrated by means 0! 
mathematical analysis which cannot easily be 
summarised, but this is, nevertheless, an interesting and 
instructive part of this practical contribution to the 
subject. ‘ 

In a paper on “ The Planning and Control of Chemica! 
Manufacture,” Mr. T. Donaldson referred in detail to 
matters that call for consideration on the part of 
technical managers, ranging from the factors that 
influence the choice of sites for factories to the settling 
of questions concerning the general organisation of the 
staff employed in the working of modern industria! 
| establishments. Emphasis was placed on the need for 








the analysis in mind. 
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lose co-operation between the various members of the 
staff engaged in the different departments concerned, 
which was illustrated with the aid of a chart indicating 
the inter-relations of the management. This method of 
treating the general problem of control, it was pointed 
out, depended for success on the employment of 
suitable foremen, since they constituted the connecting 
link between the workmen and the management, and 
the right type of worker for such positions greatly 
influenced the measure of efficiency attained in the 
welfare and co-operation of those engaged in com- 
mercial undertakings. Moreover, the proper kind of 
superintendent ensured efficient operation of manu- 
lacturing processes arranged to minimise the cost of 
production, and foremen consequently facilitated 
control of the annual expenditure on maintenance and 
capital. The author subsequently discussed questions 
relating to the technical service carried out in the sales 
department of factories, in connection with which there 
was a need for systematic investigation, in view of the 
nereasing importance associated with this aspect of 
industrial] activity. Mention was also made of the} 
necessity for the allocation of a reasonable proportion | 
of the profits to the related research departments, | 
which should be engaged on the study of industrial | 
— as well as those pertaining to scientific 
matters. 

: In presenting his paper on “Cost Analysis for 
Process Expense Control,” Professor W. P. Fiske 
observed that the procedure followed in carrying out an 
inalysis of costs varied according to the end in view, 
‘or although in such investigations the aim was formerly 
that of tabulating costs for inventorial and selling 
purposes, it was of equal importance to utilise the 
reoulte in connection with problems of economic 
ron and the control of manufacturing expenses. 
“egard being had to the effects of increasing competi- 
‘ton, the latter objects of study might well be considered 
hes most important aspect of costing analysis when 
r — was viewed from the engineering standpoint. 
aking, by way of illustration, the principles involved 








in tabulating relative costs on the basis of unit products, 
the author indicated the limits of the value attached to 
various methods, all of which were greatly influenced 
by the number of different products and the wide 
variation in the rates of production encountered in 
practice. The use of normal rates of expenditure and 
departmental allocations by those confronted with the 
inherent difficulties of the task usually led to methods 
based on the relative unit costs, but the results thus 
obtained applied only to the implied conditions of 
working, so that the conclusions were of little practical 
value for general purposes. Since economic, political 
and industrial forces make it impossible for the 
management to exercise complete control over all the 
expenses of a factory, the greatest measure of success 
could be attained only by confining attention to that 
part of the expenses which could be determined by 
the staff of a works. The opinion was expressed that 
schemes based on profit and unit costs usually yielded 
unreliable standards of comparison, for both methods 
attacked the problem from the summarisation of 
details, and thereby introduced considerable difficulties 
in the way of identifying the causes of variations and 
changes. The difficulties involved in these methods 
were sometimes overcome by comparing past and 
present expenses, but the best results were to be 


| obtained by utilising the methods of standard costs and 


budgets mentioned by the author. It was, however, to 
be noted that co-operation between the engineering 
and accounting staffs of a works was essential for the 
success of any method of costing. 

A classification of the various factors which had 
affected the development of chemical engineering 
undertakings in America was attempted by Mr. C. 
Field, in a paper entitled “‘ Considerations Influencing 
the Formulation of Chemical Engineering Projects,” 
into which entered the consideration of matters 
relating to finance, markets, raw materials and 
by-products. Such problems, however, could not be 
examined apart from the consequences of progress in 
the commercial and technical fields covered by a given 
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respect to different aspects of the general subject. 
In regard to statistics concerning the American 
| chemical industry, it was added that an investigation 
| into the distribution of the total costs involved indicated 
that, on the average, 58 per cent. was associated with 
the raw materials, 10 per cent. with wages, and the 
remaining 32 per cent. with all the other expenses. 
According to the information given in the paper, the 
cost of sales and advertising for a new product in the 
drug trade might well amount to two-thirds of the total 
cost of the article, in consequence of which the above- 
| mentioned figure of 58 per cent, for raw materials was 
reduced to less than 10 per cent. of the total value. 
This review of the subject showed that the development 
of the chemical industries concerned had been greatly 
| influenced by economic factors of a non-technical 
character, some of which were due to legislative efforts 
to control such establishments. The influence of such 
| forces varied according to the type of factory affected, 
and the consequences might be quite different when 
applied to schemes implicating new products, or a new 
form of an old product, or a product necessitating the 
use of new machinery and materials. It consequently 
| followed that every departure from previous practice 
| required due consideration when planning schemes for 
| chemical engineering establishments. 

(To be continued.) 
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|/DOUBLE-CRANK DRAWING PRESS. 
| AN outstanding feature of modern engineering 
| practice is the use of pressed steel for parts formerly 
| either cast or forged. The modern motor-car provides 
| numerous examples, some of which are remarkable for 
their depth relatively to their cross-section. Pressings 
of this type, usually made by a series of operations 
and not a single application of a die, necessitate the 
employment of a drawing press. Such a press, of the 
double-crank type, is illustrated in the accompanying 
figure. It is made by Messrs. Lee and Crabtree, Limited, 
Shipley, Yorkshire, and is specially designed for draw- 
|ing work, employing air-cushioned dies. The stroke 
of the ram is 12 in., with a height adjustment of 4 in. 
With the ram at the top of the stroke, the adjusting 
gear being fully up, the distance between the ram face 
and that of the bed is 30 in. The standard bed has a 
surface of 54 in. by 39 in., but the design is capable 
of some modification in this and similar respects. The 
opening in the bed is made to suit the particular class 
of work on which the press is normally engaged. The 
ram surface is 464 in. by 27 in. Both surfaces have 
cored tee-slots. 

Power is provided by a 35-h.p. motor with a multiple 
vee-belt drive to the flywheel, which rotates at 430 
r.p.m. The motor is attached to a hinged base on top 
of one of the columns to provide adjustable belt 
tensioning. The flywheel shaft carries a multi-plate 
clutch of ample capacity and operated by an air- 
controlled lever, which, it is stated, gives finger-tip 
control. Triple reduction gears between it and the 
crankshaft result in a working rate of 7 strokes per 
minute. A shearing pin safety device is incorporated 
in the drive. The power and speed provided give a 
drawing capacity of 40 tons through 5 in. If the 
press is used for blanking, that is, with a shorter stroke, 
a pressure of 200 tons near the bottom of the stroke 
can be obtained. The small motor seen on the top of 
the crosspiece between the columns is reversible and 
effects the ram adjustment through a telescopic shaft 
and bevel and worm gears, The motor is push-button 
controlled. As regards construction, the bed, columns, 
crosspiece, &c., are of a strong cast iron, the crankshaft 
is a high-tensile steel forging, and the connecting rods 
are of high-tensile nickel chrome steel, all their parts 
being rigidly keyed together. The first motion shaft is 
ground in way of the journals and is mounted on roller 
bearings throughout, while the second and third motion 
shafts run in hard phosphor-bronze bearings. Forced 
mechanical lubrication is provided for the crankshaft 
and the main bearings and for the ram slides, grease 
gun lubrication being fitted to the various ball and 
roller bearings. The machine, as shown in the illus- 
tration, weighs about 18} tons. Messrs. Lee and Crab- 
tree also make a double crank blanking press, having 
a capacity of 100 ton at the bottom of the stroke, 
a 10-h.p. driving motor, and a standard stroke of 2} in. 
with a similar amount of ram adjustment. 














THe Purcuase or WyLAm Toit Briper.—On the 
application of the Northumberland County Council, the 
Minister of Transport has made a grant from the Road 
Fund towards the cost, estimated at about 7,2501., of 
purchasing oe Toll Bridge over the River Tyne. 
The bridge, which will now be freed from tolls, is the 
only connecting link for a distance of from 6 miles to 8 
miles between the main roads north and south of the 
river. The bridge is about 420 fc. long and was built 
upwards of 70 years ago; it has a width of only about 
13 ft., and is quite unsuitable for modern traffic. A 





scheme for its improvement will now be undertaken. 
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A PROFIT AND LOSS EQUATION. | 
By 8. H. Prrestmay. 


Tne well-known “ Profit and Loss” or “ Break- | 
even ” diagram, which was referred to in ENGINEERING | 
of August 24, 1934,* and is fully discussed in R. A. | 
Mills’ Office Administration for Manufacturers, shows | 
the amount of sales necessary to make a profit when 
the sales prices bear a fixed relation to the prime cost, | 
that is, to the cost of labour plus material. 

If, on the other hand, the price level varies, profits | 
can only be determined by drawing a separate diagram 
for poor | variation. Moreover, when more than one 
staple product is manufactured, each with its own 
price level, or fluctuating price levels, the effect on 
the total profits of variations in the turnovers of the 
respective products is not readily estimated by means 
of such diagrams. What is needed is an equation which 
will include all the variables. Such an equation in its 
simplest form will be :— 


(Turnover) minus (Prime Cost) 
minus (Oncosts). 

Or P (TO) (P/C) (O/C’s.) (1) 

If, then, a definite relationship can be found between 
prime cost and oncosts for varying amounts of prime 
cost, the profits or losses can be calculated (or, if 
preferred, shown graphically), when the ratio between 
turnover and prime cost is known. 

Take the hypothetical case of a business which, 
during five consecutive (or typical) years, has shown 
the results given in the Table below. 

When prime costs and oncosts are plotted from this | 
Table, an average line can be drawn through 
the various points and Fig. 1 annexed is obtained. 
In preparing this graph, it is best to eliminate delivery 
and commission charges as these have no direct bearing | 
on prime costs. 

The equation for the line on this graph is found 


to be : 


Profit (or loss) 





Onecosts 0-241 (P/C) 13,600 (2) 


The amount of 13,600 represents the true value of the 
“ Fixed Overheads,” since, from the equation, it is 
the amount of these overheads when the turnover (or | 
prime cost) equals nothing. 
By substituting the above value of the oncosts in | 
equation (1) it can be written as : 
P = (TO) — 1-24 (P/C) — 13,600 . (3) | 
Referring again to the Table, the figures show the 
unreliability of comparisons made on the basis of | 
turnover. The reason for this is obviously that the | 
price levels at which orders were obtained differed | 
greatly between one year and another. It may be} 
supposed that in 1932 work was hard to get, and that 
to keep the works employed, orders were accepted at 
considerably below cost. In 1934, on the other hand, | 
trade had improved and prices were again remunera- 
tive. Ef in 1934 the work had been taken, not at 
1-65 (prime cost), but at the 1932 rate, viz., 1-41) 
(prime cost), the profit of £12,000 shown would have 


10 
6 
$ 


lrurnover 
rime Cost* , P 
Oncosts (Fixed and Fluctuating) . . 
Profit or Loss ‘ : 
| Price Level Ratio (TO) + (P/C) .. | 


(TO) 
(P/C) 
(O/C"'s) 
(P +) 


K) 1 


* Cost of direct lab« 
been turned into a loss of £3,000. The price level, is, | 
therefore, such a vital factor that it seems best to 
include it in the final form of the equation. Hence, | 
let 
the price level C a ; 

(TO) 

K ; 
substituting this value of prime cost in equation (3), | 
we have : 


(P/C) 


or 


P = (TO) 1-24 13,600 (4) 


(TO) 
x 
Equation (4) may be regarded as the characteristic 

equation for the business in question, for it expresses 

its financial behaviour vithin the wide range of condi- 
tions represented by the table. 

When equation (4) is plotted for various values | 
of K for various price levels), Fig. 2 will be | 
obtained. | 

This graph (or equation 4) may be used to forecast 
the trading results, by keeping a running account of | 
the total sales (or turnover) and total prime cost to 
date, plotting these on a time base and noting the 
(TO) 

(P/C) 

Suppose that at any particular date this graph | 
indicates a probable turnover for the year of 100,000i. 


(?.@., 


latest (average) value of K, i. 


* See vol. cxxxviii, page 211 (1934) 


ENGINEERING. 
and that K to date works out at 1-6, then by equa- 
tion (4), or from Fig. 2, the profit at the end of 
the year should be approximately 9,000/. In making 
this estimate it is, of course, necessary to assume that 
the trading position in regard to stock and work in 
progress at the end of the year will not be sub- 
stantially different from what it was when the 
estimate was made 

The graph shows at a glance the actual costs in 
terms of prime cost for any turnover within the range 
considered, i.e., cost prices for this particular business 
are : 


£80,000, £100,000, £120,000, 
1-49(P/C), 1-44 (P/C), 1-4(P/C), 


When Turnover 
Cost 
&e. 
Equation (4) and Fig. 2 are also useful for deter- 
mining the effect on the profits at the end of the 


= Fig. 1. a 
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year of taking certain volumes of work at certain price 
levels. Suppose, for instance, that trading results to 


‘date show a probable turnover of the standard product 


130. 1931 1933. 1934. 





63,000 
39,000 
23,500 

500 


4,000 
9,000 
0,500 
4,500 
51 


05,000 
65,000 
29,000 

1,000 
| 46 


sur plus material 
(A) of 80,000/1., with an average price level of 1-7 
prime cost, would the profit at the end of the year 
be more or less if orders for 20,0001. of a new product 
(B) were taken at a price level of only 1-4 prime cost ? 
From Fig. 2 
When (TO) = 1-7, Profit £8,000. 
Then price level for above mixture of products (A) 
and (B) : 


£80,000 and K 


80,000 
ms 
20,000 
“|-4 


Product A. (P/C) 47,000 


B. (P/C) 14,300 


Total (P/C) 61,300 
Therefore, 

80,000 +- 20,000 
~~ 61,300 
and from Fig. 2 a (TO) of 100,0001. with K = 1-63 
gives a profit = approx. 10,0001. That is, the total 
profit is increased by about 2,0001., although the price 
at which (B) work is taken, judged by itself, represents 
a loss. 


K 1-63 





= 





Tae Karacnt SEAPLANE Base.—Rapid progress is 


used by the flying boats of the new Empire airmail 


| scheme 
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CATALOGUES. 


Pressure and Temperature Control—A pamphlet 
recently published by Messrs. James Gordon and Com 
pany, Limited, Regent House, Kingsway, London, W.C.2. 
deals with the Hagan system of steam pressure and 
temperature control. A large number of successfy! 
installations on this now well-known system ar 
operation. 

Distance Thermometers.—Recording distance ther. 
mometers of the clock-driven and operated-from-mains 
types form the chief subject matter of a folder sent in 
by Messrs. Cambridge Instrument Company, Limited, 
45, Grosvenor-place, London, 8.W.1. Portable, illumi. 
nated moving scale, multi-point and wall pattern indi. 
eators, and accessories, are also noticed. 

Electric Lamps.—Messrs. The British Thomson. 
Houston Company, Limited, Crown House, Aldwych, 
London, W.C.2, have sent us publications covering their 
very wide and varied range of electric lighting lamps and 
tubes for industrial p , and domestic, automobile, 
decorative, mining, projector, &c., uses, leading dimen 
sions and prices being included. 

Vacuum Cleaning.—The rapid development of vacuum 
cleaning in the industrial field with its wide and varied 
applications is effectively reviewed in the latest publica 
tion issued by Messrs. Sturtevant Engineering Company, 
Limited, 147, Queen Victoria-street, London, E.C.4 
Turbo-blowers and exhausters, stationary and portable 
vacuum cleaners, &c., in a wide range of types and sizes 
are listed. 

Switch Fuses.—Two types of Cressall field discharge 
shunt-break switch-fuses (for direct-current inductive 
circuits), designed primarily for opening and closing 
inductive circuits in electro-magnetic separators, magnetic 
chucks, lifting magnets, relays, magnetic fault detectors, 
and in the field circuits of dynamos and motors, are dealt 
with in a leaflet received from Messrs. The Cressall Manu- 
facturing Company, Limited, Eclipse Works, 31-32. 
Tower-street, Birmingham, 19. 

Switch Gear—From Messrs. Switchgear and Cowans, 
Limited, Elsinore-road, Old Trafford, Manchester, 16, we 
have received a catalogue section illustrating and 
describing totally-encl armour-clad, oil immersed, 
draw-out pedestal unit switchgear in flameproof mining 
and industrial forms. This switchgear is suitable for 
alternating current circuits up to 6,600 volts, or for 
direct-current circuits up to 650 volts, the sizes being 
arranged in three classes. 

Ball and Roller Bearings.—An attractive catalogue 
issued by Messrs. The Skefko Ball Bearing Company, 
Limited, Luton, calls attention to the advantages of 
anti-friction bearings on marine propulsion shafting. 
Self-aligning roller bearings for intermediate shafts, 
—— ball thrust blocks, and self-aligning roller 

rings as marine propeller thrust bearings are fully 
illustrated and described. A list of bearings supplied 
for the foregoing purposes in recent years is evidence of 
their wide adoption. 

Measuring Instruments.—An 88-page catalogue dealing 
with industrial measuring instruments has been received 
from Messrs. The General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2. This covers 
various kinds of switchboard instruments, portable 
instruments, meter test-room instruments, valve oscil- 
lators, electro-magnetic fatigue testers, electric micro- 
meters, remote indicating tachometers, &c. Dimensions 
and weights are given in each case. Miniature measuring 
instruments are referred to in a separate catalogue. 

Engines and Compressors.—A new brochure by Messrs. 
J. Browett Lindley (1931), Limited, Coburn Works, 
Letchworth, Hertfordshire, describes high-speed steam 
engines manufactured in three types: central-valve for 
powers up to 300 brake horse-power, two-valve for 

wers up to 720 brake horse-power, and three-crank 
or larger powers. Gas engines of 60 to 600 brake 
horse-power, oil engines 75 to 300 brake horse-power, 
and air and gas compressors for pressures ranging from 
5 Ib. to 450 lb. per square inch are other products of 
this firm. 

Wireless, Telephone and Telegraph Equipment.—lllus- 
trated pamphlets received from Messrs. Marconi’s Wire- 
less Telegraph Company, Limited, Electra House, 
Victoria-embankment, London, W.C.2, are concerned 
with wireless equipment, apparatus and services for 
aircraft and aerodromes, short wave ge ee re 
receivers for use in connection with commercial and 
international radio services, and telephone terminal and 
privacy equipments for linking sennthoes the radio trans- 
mitting and receiving stations with the land telephone 
systems. 

Electrical Transformers.—Two new Bulletins have been 
recently published by Messrs. Wagner Electric Corpora- 
tion, 6400, Plymouth-avenue, Saint Louis, Mo., U.S.A 
| No. 180 gives details of the characteristics, construction 

and testing of single-phase, three-phase, subway, stud- 
bushing, surge protected distribution and other types 
| of distribution transformers. The assembly, construc- 
tional features, installation and accessories of various 
types of single and three-phase power transformers 0! 
| ratings 501 kVA and over is discussed in No. 181. Both 
| are profusely illustrated. 
|  Pyrometers.—Messrs. Foster Instrument Company, 
| Limited, Letchworth, Hertfordshire, have just produced 
| @ useful publication entitled Thermo-Electric Pyrometers, 
|in which a large section is devoted to technical notes 
| on the theory, development, and use of pyrometers, and 
| Supplying information not readily obtainable in text 
| books on the subject. The component parts of the 
| thermo-electric or thermo-couple pyrometer with their 


in 





| being made with the Karachi seaplane base, which will be respective construction and functions are very fully 


| detailed. A questionnaire provided facilitates ordering 
suitable equipment for any given purpose. 














OcT. 30, 1936. : 


THE 120,000-KW GENERATING 
STATION OF THE FULHAM 
BOROUGH COUNCIL. 


(Continued from page 408.) 


(HE circulating water at the new station of the 
Fulham Borough Council is drawn from the river 
[Thames through an intake chamber on the bank. The 
outlets from this chamber are protected by coarse 
rotating 


vrids and six double-flow band sereens, 
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Limited, 25, Charles-street, London, S.W.1, while the 
| penstocks, which can be seen in Fig. 20, were supplied 
by Messrs. Glenfield and Kennedy, Limited, Kil- 
marnock. The tunnels were driven under com- 
| pressed air through ballast and clay strata. They 
are lined with cast-iron in the ordinary way, and 
cement grout was injected on to their external faces. 
The internal faces are finished in blue brick. They 
slope gradually towards the station to assist the 
flow, the invert levels at the river and inlet chamber 





Fie. 19. 





Fig. 20. 
which were supplied by Messrs. F. W. Brackett and 
Company, Limited, Colchester. These screens, to- 
gether with the necessary flushing pumps, motors 
and switchgear, are installed in a house on the river 
lrontage, the position in which is shown in Fig. 1, 
on page 353 of our issue of October 2, while a view in 
it 8 given in Fig. 19, above. After passing through 
the screens, the water flows into two tunnels, each 
ol which has an internal diameter of 9 ft. 6 in. 
These tunnels run in a westerly direction for a 
distance of 520 ft. and then turn north, finally 
curving east and south to enter the station inlet 
ham bs r through penstocks at a point midway along 
the length of the station. The contractors for the 


ROTATING 





PENSTOCKS ON CIRCULATING WATER INLETS. 


BAND SCREENS. 


being — 17-5 O.D. and — 20-5 O.D., respectively. 
The station inlet chamber is a_ rectangular 


concrete structure, the floor of which is at — 30 O.D. 
It is shown in Fig. 12, on page 366 of our issue of 
October 2. It is divided into four main compart- 
ments, so that either tunnel or the supply to any 
individual condenser can be isolated. The connec- 
tions to the first two sets in the station are made 
through the southern face of the chamber, and that 
to the third set through the eastern face. Similarly, 
the supplies to the fourth and fifth sets will be taken 





through the northern face. The chamber is divided 
into halves by a concrete wall containing pen- 
stocks, so that one half of the supply can be com- 





tunnel work were Messrs. Chas. Brand and Sons, | pletely isolated. The condensers for the first two sets! series of perforated trays, designed 





are connected to the inlet chamber by 6-ft. 6-in. 
diameter tunnels. These tunnels, which were driven 
in the same way as the main tunnels, terminate in 
surge shafts, from which the pumps draw their 
supplies through a 50-in. pipe. One of the shafts is 
shown in Fig. 12. The same arrangement will 
be adopted in the case of the fourth and fifth sets, 
but the third set will draw its supply direct from 
the inlet chamber through a 42-in. pipe, an inlet 
to which will be provided on each side of the dividing 
wall. 

After pa#@ing through the condensers, the water 
flows through pipes to the station outlet chamber 
at the northern end of the turbine room. This 
chamber connects with a tunnel 10 ft. 6 in. in dia- 
meter, which was constructed in the same way as 
the inlet tunnels, by Messrs. Charles Brand and 
Sons, Limited, and runs in an easterly direction to a 
point on the river bank, some 320 ft. down stream 
from the inlet. Here it enters a chamber, by which 
it is connected to three smaller diameter tunnels. 
Kach of these is controlled by a penstock, through 
which the water flows on to a concrete apron 
some distance below the bed of the river. The 
presence of three smaller tunnels is intended to 
facilitate the flushing of the apron ; and the system 
has been so designed that the water velocities will 
not cause any disturbance, even when the flow in 
the river channel is a minimum. 

The condensers into which the main turbines 
exhaust are of the two-flow regenerative type and 
were manufactured by Messrs. Vickers-Armstrong, 
Limited, Broadway, London, 8.W.1. One of these 
condensers can be seen in the background of Fig. 24, 
page 465, which shows the lubricating oil coolers for 
the main machines and the auxiliary gauge boards. 
Each condenser has a cooling surface of 54,000 sq. ft. 
and is a single-shell unit with twin exhaust openings, 
and is capable of maintaining a vacuum of 29 in. 
with the barometer at 30 in. It is supplied with 
cooling water, which is drawn from the river, in the 
way already described, by two pumps of the Vickers 
axial-flow type. These are illustrated in Fig. 21, 
page 464. Each pump is capable of handling 22,000 
gallons of water per minute against a discharge 
head of 30 ft. and is driven by a 200-h.p. motor. 
This motor is fitted with a rotor resistance, so that 
advantage may be taken of the varying temperature 
of the circulating water. The condenser into which 
the steam from the house set is exhausted is of the 
Delas type and was manufactured by the Brush 
Electrical Engineering Company, Limited. It is of 
two-flow construction and has a tube surface of 
10,000 sq. ft. It is designed to maintain a vacuum 
of 29 in. at a load of 10,000 kW when supplied with 
10,650 gallons of water per minute at a temperature 
of 55 deg. F. The cooling water is supplied by two 
Vickers axial-flow pumps, each of which has an 
output of 11,200 gallons of water per minute. 
One pump is driven by a 130-h.p. induction motor 
and the other by a direct-current motor of the same 
output. 

The feed heating system into which the conden- 
sate from the main condensers is discharged by a 
duplicate extraction pump, is shown diagram- 
matically in Fig. 23, page 465. Itis interesting from 
the fact that one heating stage is made up of a de- 
aerator, which performs the dual function of reducing 
the oxygen content and heating the feed. In 
addition, there is one low-pressure heater, a 
gland heater and three high-pressure heaters, sup- 
plemented by the ejector coolers. Double-effect 
inter-stage evaporators are also installed and form an 
integral part of the system, which was supplied 
by the Metropolitan-Vickers Electrical Company, 
Limited. Make-up water is introduced into the 
system through the two-stage evaporators, which are 
supplied with steam from the first high-pressure 
heater and exhaust to the low-pressure heater. 
The four surface-type heaters and the contact-type 
de-aerating heater are supplied with steam, which 
is extracted from the turbine at five points. 

The de-aerating heaters are of the contact type 
and consist of the de-aerator proper with a reservoir 
tank below and a vapour condenser, as shown in 
Fig. 25, page 466. The feed water enters the 
top of the de-aerator from the gland heater or 
the surge tank and passes downwards through a 
to expose 
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the maximum water surface for the period required 
to effect liberation of the dissolved gases. Steam 
enters at the base of the nest of trays and flows, in | 
the opposite direction from the water, towards an 
outlet at the top of the vessel. On its passage | 
upwards the steam is constrained to flow between | 
the trays so that the freed oxygen and other gases 
are entrained and at the same time the water 
is heated to saturation temperature. The de 
aerated water falls into the storage tank, a ball 
valve in which controls the flow to the de-aerator 
above. This tank also serves as a %eservoir for 
the suction side of a constant-speed lift pump, | 
which delivers the de-aerated feed to the first | 
high-pressure heater. In the event of the level 
in the storage tank falling below a pre-determined 
level, second float-regulated valve allows a} 
quantity of feed to flow from the surge tank. | 
The surplus vapour from the de-aerator chamber 
passes with the incondensable gases, liberated, to 
the vent condenser through the tubes that carry the 
The vapour con 


a 


water supply to the de-aerator. 
densed in this process is drained back to the bas« 
of the de the incondensable 
pass to the main condenser. ‘The lift pump deliver 
the water through the three high-pressure heaters | 
to the suction "bus mains of the main feed pumps, | 
while the latter deliver it to the duplicate high 

There are four 


aerator, while gases 


pressure mains and to the boilers. 
lift pumps each having an output of 630,000 Ib. of | 
water per hour at a temperature of 220 deg. F. | 
against a pressure of 250 lb. per square inch. They | 
driven electrically through Vulcan-Sinclair 
hydraulic couplings. The three main feed pumps, | 
a view of two of which is given in Fig. 22, have the | 
water at a temperature 
pressure of 800 Ib. 
there is a steam-driven 


are 


same output, but deliver 
of F. 
square inch. In addition, 
pump which 
when there is a fall of pressure on 
This pump has an output of 630,000 


365 deg. against a per 


comes into operation | 


emeryvenc 5 
automatically 
the system. 
lb. of water per hour against a pressure of 800 Ib. 
All the pumps were manufac- 
Mather and Platt, Limited, 
motors operating the seven 
electrically-driven pumps are of Metropolitan- 
Vickers construction. ‘They are 6-6-kV machines 
and run at 1,480 r.p.m., the output of three being 
To reduce the noise 


| 
per square inch. 

tured by Messrs. 
Manchester. The 


700 hop. and of four 250 h.p. 
the incoming and outgoing air is 
there is no sudden change in the | 


| 


during running 
ted so that 


A common source ot windage noms 


cline 
path area, 18 
thus eliminated. 

The make-up is obtained by the evaporation of 
town’s water in a effect evaporator, 
which is supplied with steam from the same tapping 
that which supplies the first high-pressure | 
heater. The steam produces vapour in the first | 
effect’ which passes to the second effect, where it 
evaporates an approximately equal quantity of 
make-up and becomes condensed in the process. | 
The vapour generated in the second effect 
to the low-pressure heater, where it is condensed 
The condensed operating steam in the first effect is 


two-stage 


as 


passe s 


passed to the de-aerator reservoir. 
The condensate from the house set is extracted 
by two vertical-spindle, two-stage Pervac pumps, 
designed to deal with 184 gallons per 

minute. They are driven by 21-h.p. motors at "| 
speed of 960 r.p.m. These pumps deliver the | 
condensate through two feed water heaters which | 
were supplied by Messrs. Royles, Limited, Irlam, 
These heaters are supplied with steam 


which are 


Lancashire. 
from the turbine and are designed to raise the tem- 
perature of the concensate to 150 deg. F. There 
are also two sets of Weir steam jet air ejectors 
of the two-stage Maxivac type, which are each 
designed to deal with 55 |b. of dry air per hour 
and to maintain a vacuum of 29 in. at full load. 

It may be mentioned that a Romer-Lea chain- 
operated coal meter, which was manufactured by 
the Lea Recorder Company, Limited, Manchester, is 
fitted on each of eighteen 15-in. chutes, through 
which, as explained in our issue of October 2, coal is 
supplied from the bunkers to the stokers. These 
meters consist essentially of an endless chain, which | 
is immersed in the coal and travels with it at the 
same speed down the chute. This chain also passes 
over a sprocket wheel, whose spindle carries an 





120,000-K W. 


Fie. 21. 
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electric generator. The travel of the chain, and 
thus the amount of coal passing, can thus be trans- 
mitted to an instrument on the boiler-house floor. 
These instruments are mounted on the panel illus- 
trated in Fig. 26, page 466, and enable the coal | 
consumption to be rapidly ascertained. 

Two motor-driven air compressors, built by 
Messrs. J. Browett Lindley (1931), Limited, Letch- | 
worth, have been installed to supply compressed | 
air for cleaning the pre-heaters. These machines | 
are of the totally-enclosed forced lubricated type, | 
and have a capacity of 562 cub. ft. of air per minute. 
They are fitted with multi-point temperature 
recorders for indicating the temperatures at the 
various air and cooling water inlets and outlets. As 
space limitations prevented the use of large receivers, 
the delivery pressure of these machines is 300 lb. per 
square inch. For this reason, a relay-operated 
unloading device is fitted on the high-pressure 





cylinder, in addition to the normal control on the 
air inlet. 
pressure cy 
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Marin CrrcuLatine Pumps. 


Main Freep Pumps. 


expanded during periods of light demand, with 
consequent wastage of power and risk of overheating. 
The moisture content is also reduced to a minimum 
by the addition of after coolers, as well as the normal 
intercoolers. 

(To be continued.) 
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Heat and Thermometry. Refrigeration. 
mutual advantage which results from the co-opera- 
tion between science and industry could hardly be 
better exemplified than by the work of the Physics 
Department at the National Physical Laboratory. 
The demands of the building, refrigerating and 
metallurgical industries—to mention only a few of 


rhe 


This prevents the air trapped in the high- | the large number of technical trades and professions 
linders being alternately compressed and ! 


-for investigations requiring carefully controlled, 
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completely unbiased, laboratory experiments have 
been steadily increasing for a number of years, with 
the result that industry is the richer for reliable 
data bearing directly on its problems, while science 
benefits as a whole both from the encouragement of 
having its discoveries tested on a commercial scale 
and from the extensive technical field in which 
physical data can always be applied with advantage. 
It is becoming quite usual, nowadays, to find that 








LUBRICATING-O1L COOLERS. 


nearly the whole of the researches in progress in the 
Physics Department are directed towards specific 
problems having industrial applications, and even 
the more fundamental studies, such as the deter- 
mination of the International Temperature Scale, 
are manifestly of importance to the successful 
development of commercial processes. 

As regards this particular subject, indeed, current 
work at the Laboratory is concerned with facilitating 
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the task of metallurgists and engineers in the accurate 
measurement of high temperatures. The Inter- 
national Temperature Scale over the range above 
the freezing point of gold (1063 deg. C.) is based 
on the Wien law of radiation, but it is obviously 
convenient to have other fixed points of reference 
which have been evaluated in terms of the specified 
bases of the scale. The Laboratory is accordingly 
engaged in a precise determination of several such 
points, including the freezing temperatures of pal- 
ladium (1555 deg. C.), platinum (1773 deg. C.), 
rhodium (about 1965 deg. C.) and irridium (about 
2450 deg. C.). In recent measurements of this 
character excellent results have been achieved by a 
technique in which ingots of the pure metal con- 
cerned, of substantial size, have been heated by 
electric induction and their temperature measured by 
a ratio of brightness method. A re-determination 
of the freezing point of palladium has just been 
completed along these lines, the result obtained 
being 1554-4 deg. C. within the limit of accuracy 
+ 1 deg. C., which may be compared with a previous 
value derived at the Laboratory in 1929 by a different 
method, of 1555 deg. C. with an accuracy of + 2 deg. 
C. The palladium ingot was very carefully tested 
for purity by spectrographic analysis, determination 
of electrical resistance and measurement of thermal 
electromotive force, and similar precautions are being 
followed in respect of rhodium, the freezing point 
of which is now in course of precise ascertainment. 

In connection with the foregoing investigation, 
but having also a direct bearing on metallurgical 
and allied processes, an attempt is being made to 
improve on the accuracy of optical pyrometers of 
the disappearing filament type. This instrument is 
the accepted means of realising the upper range of 
the International Temperature Scale, but its 
accuracy in use is limited by the sensitivity and to 
some extent the experience of the observing eye. 
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with a contact brush of the same material—man- 
ganin—as the slide wire, the contact being again 
immersed in clock oil. 

The ability to measure high temperatures with 
great accuracy, which is the object of this class of 
work, is of immediate industrial importance in 
several directions, two of which are exemplified by, 
investigations now in progress. One of these is a 
determination of the specific and latent heats of 
metals at high temperatures. In the method 
adopted at the Laboratory, the metal sample is 
electrically heated inside a crucible, the whole being 
enclosed within a furnace maintained at a constant 
temperature below the melting point of the metal. 
The latter, melted by the electric heater, is allowed 
to freeze, the time occupied in this process being 
measured, the appropriate temperatures being 
carefully noted, and the rate of heat loss deduced 
from the excess of the crucible temperature over 
that of the furnace. Experiments along these 
lines are at present in progress with aluminium, 
for which data regarding the latent heat of fusion 
will be of value in foundry practice, and the work 
is to be extended to other metals. 

The second investigation referred to is a deter- 
mination of the thermal and electrical conductivities 
of a number of heat-resistant metals, at temperatures 
ranging from 0 deg. to 800 deg. C. Tests have now 
been completed on seven materials, comprising 
Armco iron, Monel metal, nickel-chromium 


With this in mind the Physics Department is deve- 
loping a radio-micrometer to replace the eye. For | 
use with this instrument, black body radiators of | 
exceptional uniformity and constancy of temperature | 
are needed. The radiator is heated by a platinum 
element which forms one arm of a bridge circuit, 
the other three arms being of manganin. The bridge 
is balanced in conformity with a predetermined 
resistance, and therefore temperature, of the | 
platinum and the movement of the galvanometer | 
spot of light, following any out-of-balance current, 
affects a photoelectric relay in such a manner as to 
restore the bridge balance and hence control the 
temperature the radiator. Quite remarkable 
results are being obtained by this assembly, tem- 
peratures of the order of 1000 deg. C. being main- 
tained constant to within 0-01 deg. C.. w hile | 


of 


excellent control is obtained at temperatures as high 
as 1800 deg. C. 

For precision measurements over the rye 
couple range (660 deg. C. to 1063 deg. C.) of the 
International Temperature Scale, a new electrical 
potentiometer is in course of development which 
has several features of interest. The slide wire 
long one for high accuracy—is wound on a drum | 
which can be rotated, and the precautions necessary | 
to ensure absence of thermal electromotive force and | 
constancy of resistance at the tapping points have | 
been closely investigated during the past year. As 
regards the contact between the rotating drum and | 


a] 


a 





the fixed coils, excellent results have been obtained | steels. 
from a brush consisting of a large number of copper | 
plungers bearing under sprung load on a copper 
spindle, the whole being immersed in clock oil. With | 


this arrangement the extreme variation of resistance | 
| 


alloy and four proprietary The results, 
conveniently expressed in the form of the Lorenz 
function,* show abnormally high values at room | 
temperature, associated with the 
qualities of the metals, and vary considerably at 
during a period of six months was no more than|0 deg. C. over the range from 0-76.10-* for Armco 
4.10-* ohm, while no thermal electromotive force | iron up to 1-18.10-* for stainless steel, these values 
whatever was detected. Equally good results are| being based on the calorie as energy unit. At 
being obtained with an oil-immersed brush at the | 800 deg. C., however, the Lorenz function for all 
potential point contact with the fixed coils. In| 
the case of the other potential point, in contact with 
the slide wire, satisfactory results have been obtained | 


* Thermal conductivity 
absolute temperature. 


specific electrical resistance 


heat-resistant | the 
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|] these materials lies between 0-62.10-8 and 0-70.10~°, 


so that the thermal conductivity at high tem 
peratures of this class of metal can be predicted with 
confidence from a knowledge of its electrical resist- 
ivity and temperature, both of which are more 
readily measurable than thermal conductivity. 
Other work on thermal conductivity, 
specifically intended to meet industrial demands, is 
being carried out on behalf of the Building Research 
Board to ascertain the relative insulating values of 
various types of light-weight concrete, made with 
aggregates of clinker, foamed slag, pumice, and 
expanded slate. With each type of aggregate the 
proportion of cement is varied to yield, respectively. 
a heavy and a light mix, the object being to ascertain 
the effects on heat transmission of the density of 
these building materials. By way of a control, 
comparison tests on normal concrete slabs with 
ballast aggregate are being made under similar 
conditions. A good deal of this class of test work 
is envisaged, and special apparatus has accordingly 
been designed to enable the heat-transmission 
coefficients of wall sections to be determined more 
rapidly and accurately than has hitherto been 
possible. The specimen, 3 ft. square and up to 
13 in. in thickness, is placed between an electrically 
heated plate and a cold-water-cooled cold plate. 
Separated from the hot plate by a sheet of cork 
insulation is another, somewhat larger, hot plate. 
maintained at the same temperature as that in 
contact with the specimen and serving as a guard 
to prevent heat loss from the remote side of the 
smaller hot plate. The most interesting featur of 
apparatus is a metal enclosure, connected 
between the outer hot plate and the cold plate. 
and separated from the specimen by a further 
insulation of cork. The temperature gradient in 
this metal connection similar to that in the 
specimen, and lateral loss of heat from the latter 1s 
consequently minimised. A 
A rather different arrangement being 

veloped for measuring the thermal conductivi 
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of thermal insulating materials in the temperature 
range between 100 deg. C. and 400 deg. C., the 
major object being the same one of reducing the 
time occupied in industrial testing. For this pur- 
pose the guard ring normally used in this type of 
measurement, which has to be adjusted to equality 
of temperature, has been omitted. Instead, a hot 
plate, 1 ft. square, is arranged centrally in a 2-ft. 
square of the test material, and this square is 
sandwiched between slabs of the test material, to 
the outer faces of which cold plates, each 2 ft. 
square, are applied. The use of this apparatus, 
whilst convenient, involves a knowledge of the 
shape factor of the assembly. The factor has been 
determined experimentally by analogous measure- 
ments of the electrical resistance and electrostatic 
capacity of a scale model in which the hot and cold 
plates were simulated by copper electrodes immersed 
either in copper-sulphate solution for the resistance 
assembly or, alternatively, in air to form a condenser 
for the capacity assembly. 

One other type of thermal conductivity apparatus 
with which interesting, if negative, trials have been 
conducted, represents an attempt to measure dif- 
fusivity by a ‘‘ variable state ’’ method, in contrast 
to the more commonly employed “ steady state ” 
procedure. In preliminary trials, a slab of refractory 
material had one face, initially at a uniform tem- 
perature, rapidly heated to a higher, fixed tempera- 
ture between 500 deg. C. and 1,000 deg. C., the 
other face of the specimen being maintained at the 
original temperature. By means of thermocouples 
located on the hot face and in the median plane of 
the sample, and of a calorimeter in contact with the 
cold face, temperatures and rate of energy flow 
were measured as functions of time. It was found, 
however, that the diffusivity measured in this way 
gave results as much as 25 per cent. greater than 
when the same property was deduced from direct 
measurements of specific heat and thermal conduc- 
tivity. The temperature gradients parallel to the 
faces of the sample are necessarily ignored in the 
* variable state ’’ method, and the accurate location 
of the thermocouple in the median plane of the 
sample also presents great difficulty. It has, conse- 
quently, to be concluded that the “* variable state ” 
type of test for diffusibility and thermal conductivity 
at high temperature is not suitable for specimens 
as large as 1 ft. 6 in. square. 

Of the other researches on thermal subjects, 
particular interest from the engineering standpoint 
attaches to the work being conducted by the 
Physics Department on behalf of the Food Investi- 
gation Board, which continues year by year to 
expand as regards both volume and variety. Among 
the investigations of this sort recently concluded is 
one to determine the improvement of heat transfer 
obtainable by fitting gills to pipes of circular section 
such as are commonly employed in refrigerating and 
ventilating practice. The final tests of heat transfer 
from batteries of such pipes exposed in the air 
stream of a small wind tunnel have substantially 
confirmed that the transmission from a gilled pipe, 
under given conditions of temperature and air 
speed, is approximately the same as for a plain 
cylindrical pipe having the same superficial area 
per unit length. Data have now been obtained for 
iron pipes, ranging in diameter from 1 in. to 2-4 in., 
first in the plain condition and secondly fitted 
with gills in the form of a spiral ribbon wound 
edgewise round the pipe, the outer diameters of the 
gills varying from two to four times those of the 
pipes. Fig. 25* shows in compact form the results 
for a pipe of 1-34 in. external diameter to which 
gills 3-25 in. diameter were fitted as a spiral of 
-62-in. pitch. The excess of temperature 6 
between the pipe and the air stream refers, in the 
case of the gilled pipe, to the temperature measured 
on the pipe between the gills. Good thermal contact 
between the surface of the pipe and the inner edge 
of the gills has an important effect on the rate of 
heat transmission, and an improvement of 5 per 
cent. was obtained experimentally as the result of 
heavily galvanising a gilled pipe 2 in. diameter. 
It is to be expected that a similar, perhaps greater, 
‘mprovement would ensue from welding the gills 








0 * The permission of the Controller of H.M. Stationery 
~ has been obtain d for the reproduction of the 
Mustrations from the Report included in this review. 
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to the pipe along their entire length instead of 
merely fixing them in place by tack welding at 
intervals, as is the common practice at present. 
Closely associated with the above work on forced 
convection is an investigation of the natural con- 
vection from flat plates, which has important appli- 
cations in the heating of domestic and public 
buildings. Among the special cases which have 
been experimentally studied in detail is that of the 
heat transfer from an isolated surface supported in 
free air, the hot face being horizontal and facing 
either upwards or downwards. Fig. 26 shows the 
results obtained from plates of two different sizes 
mounted in each case 5 ft. above the floor. The 
principal features to be noted are that the smaller 
plate yields consistently higher transmission rates 
per unit of area than the larger plate, and that the 
Fig. 25. 


1500 


>— 








> SS ee eee ee 
o 10,000 20,000 30,000 40000 560,000 
ber Va 


pumas Reynolds Num ) “ENGINEERING” 


ae ee 







? 
b 4 
a 
T 
panne 





oor 


— 


* &03;— 


ae 


Sq 





oor 








we: 


= - = . . 
Temperature Excess...Deg.C. 


“ENGINEERING” 


transmission is greater when the hot surface faces 
upwards. This last result is, perhaps, to be expected 
in view of the fact that convection takes place 
by rising air currents, though it was by no means 
certain in the absence of tests, and, of course, the 
quantitative disparity between the results of the 
conditions was quite uncertain. Actually the ideal 
condition of complete isolation of the plate from 
other constraints on the convective flow is not 
realised at a height of only 5 ft. above the floor. 
The effect of such a parallel boundary at this 
distance is evidently not great, but a comparison 
experiment with the plates suspended only 2 ft. 6 in. 
above the floor yielded the interesting result of a 
6 per cent. increase in heat transmission at the 
smaller distance. A very much more important 
influence is the prevention of the free convective 
flow around the edges of a horizontal plate, such as 
occurs in practice in a room heated by ceiling 
panels. To simulate this condition a_ vertical 
screen of cardboard, 12 in. deep, was attached round 
the perimeter of the 3-ft. experimental plate. The 
result was a diminution of the convective heat 
transmission amounting to nearly 50 per cent. 
The heat transfer problem presented by two 
parallel plates at different temperatures arranged 
vertically in air at various distances apart has also 
received attention. So far, only small plates 1 sq. ft. 





or 2 sq. ft. in area, at distances of separation up to 
1 cm., have been studied, the heat transmission 
per unit area being found independent of superficial 
area within these limits. The rate of transfer 
from the hot to the cold plate varies with tempera- 
ture difference according to a power law in which 
the exponent decreases towards unity as the distance 
between the plates is decreased. Even with such 
small separations as 1 cm. and under, the con- 
vectional air currents exert a marked effect ; for it 
has been established for vertical plates measuring 
2 ft. by 1 ft. that the heat transfer is some 30 per 
cent. greater when the separation space is quite 
open than when the space is sealed with heat 
insulating material round the edges of the plates. 
It appears that the dimensional limits of the test 
plates and separations used in this work could be 
extended with benefit to the design of cold storage 
spaces, building partitions and double windows. 

The important part played by evaporation in food 
storage underlies a valuable study of the rate and 
distribution of evaporation from moist surfaces 
exposed to a stream of air which has been continued 
during the past year with special reference to the 
effects of the shape and size of the surfaces concerned. 
Experiments have now been completed for the cases 
of a circular cylinder with its axis normal to the 
airflow, and a horizontal flat plate having its surface 
tangential to the stream, the surfaces in each case 
being electrically maintained at a constant tem- 
perature and exposed in an atmosphere of known 
and controlled humidity. The results obtained 
show that the rate of evaporation over a cylindrical 
surface has maximum values on the upstream and 
downstream sides, and minimum values at inter- 
mediate lateral positions. For a plane surface the 
rate of evaporation is found to decrease exponenti- 
ally with increasing distance downstream of the 
leading edge. Evidently there is a close connec- 
tion between the aero-dynamic and evaporative 
characteristics, and it may therefore be deduced 
that the degree of turbulence present in the air 
stream or induced by its passage over the moist 
boundaries, will affect the rate of evaporation. This 
aspect is accordingly being studied and some tests 
have already been made of the effect of a slight 
ridge parallel to the leading edge and projecting 
above the plane surface of the flat plate. The 
aerodynamic analogy is further exemplified by a 
seale effect which, experiment has shown, reduces 
the rate of evaporation per unit area as the total 
surface increases. This effect has been found to 
occur not only with cylindrical and plane surfaces, 
but also in the cases of spheres and of circular discs 
mounted normal to the air stream. 

The technique of wet and dry bulb thermometry 
for atmospheric humidity determinations may 
eventually be advantageously modified by the 
results of the evaporation studies cited above. In 
the meantime, however, careful and specialised 
means of humidity measurement are required to 
control the experimental air currents and some 
interesting and successful results have followed the 
use of thermocouples for this purpose. Quite 
extensive tests have been made to ascertain the 
influence of such factors as the degree of ventila- 
tion, the diameter of the wire, the dimensions of 
the film of moisture surrounding the wet junction, 
and the relative positions of the wet and dry thermo- 
couples, on the depression of the “wet bulb” 
corresponding to a given atmospheric humidity. 
Somewhat unexpectedly, the Reynolds number of 
the air flow round the wet junction is not the 
important criterion, and it has been established 
in this connection that the velocity of the air stream 
required to produce the maximum wet bulb depres- 
sion decreases as the diameter of the wetted wire 
is diminished. 

Another research of immediate utility in re- 
frigeration practice has been concerned with the 
measurement of humidity at temperatures below 
the freezing point of water. A careful comparison 
has been made between a new type of dew-point 
hygrometer (designed at the Laboratory especially 
for use at low temperatures and carefully calibrated 
against gravimetric observations of humidity) and 
various types of wet and dry bulb hygrometers in 
common commercial use. A set of tables has hence 


| been prepared for wet and dry bulb hygrometry 
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down to temperatures as low as—18 deg. C. The 
new values, which are in reasonable agreement 
with existing tables except for dry bulb temperatures 
below 10 deg. C., have been published by the 
Physical Society. 

Among the effects of atmospheric humidity which 
are being studied in the Physics Department are 
the conditioning of hygroscopic materials, and 
especially the behaviour of paper and the like in air 
of varying moisture, the object being to determine, 
on behalf of His Majesty’s Stationery Office, the 
optimum treatment for the preservation of docu- 
ments, manuscripts and museum collections gene- 
rally. At the outset attention has been directed 
to animal hair, gold-beater’s skin, and strips made 
of fir-cone fibre, to assess their value for controlling 
the operation of automatic constant humidity 
plant. For this class of test a small controlled 
humidity chamber of metal construction is available, 
and concurrently with trials of controlling elements, 
a study is being made of the rate of absorption and 
emission of water vapour by books and vellum 
when these materials are subject to varying atmo- 
spheric humidity. 

Research more directly concerned with the re- 
frigeration aspects of the storage of perishable 
materials includes a study of the thermal con- 
ductivity of insulating materials at low temperatures. 
By means of the newly-developed apparatus, to 
which reference has been made, in which the guard 
ring forms a rectangular screen surrounding the hot 
plate and the two external cold plates, accurate 
measurements can be made at cold-face tempera- 
tures down to 25 deg. C. Moreover, since the 
apparatus is completely enclosed, thermal con- 
ductivity measurements can be conducted on in- 
sulating materials in an ambient atmosphere of 
gas other than air. In this connection particular 
interest attaches to carbon dioxide gas, since meat 
and fruit are, to an increasing extent nowadays, 
being maintained in cold storage in atmospheres 
containing relatively high proportions of this gas. 
Similarly, when solid carbon dioxide is used as a 
refrigerant, the sublimed gas penetrates into the 
insulation and may be deliberately led into the in- 
sulation space around the cold chamber. Tests 
are accordingly being made to determine the effect, 
on the thermal properties of granular insulating 
materials, of replacing the air normally in the voids 
by carbon dioxide. The result obtained by treating 
yranular pumice in this way reveals that, at a mear 
temperature of 2 deg. C., the thermal conductivity 
reduced from 0-000157 units in air to 
()}-000137 ¢.g.s. units in carbon dioxide. Granular 
cork is now undergoing similar tests, and the pre- | 
liminary results indicate that a reduction of the 
same order may be expected. 

Data of value to refrigerating engineers are also | 
being obtained respecting the viscosities in the 
liquid state of the more important refrigerating | 
media which have recently come into use. Measure 
ments by a falling plug method over the range 
between 30 deg. C. and 15 deg. C. have been made 
on methyl chloride, ethyl chloride, cis- and trans 
dichloro-ethylene, trichloroethylene, dichloro-  di- 
fluoro-methane (Freon 12) and sulphur dioxide. 
The work is now being extended to refrigerating 
brines and the results already obtained, which show 
that at 15 deg. C. the viscosity of caleium chloride 
brine having a density of 1:3 gm./ml. is about six 
times that of water at 0 deg. C., are evidence of the 
importance which attaches to accurate information 
on this part of the subject. 


is c.g.8. 








(To be continued.) 


ARRAY.* 
By A. W. 


WIRELESS beam effects were demonstrated in the 
infancy of the art, but the first practical beam system 
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was not produced until 1926, when short-wave beam 
stations were set up by Messrs. Marconi’s Wireless 
Telegraph Company, Limited, in England, Canada, 
South Africa, Australia and India, these stations 
forming the links of the so-called “ beam project.” 
Before discussing the array, it is desirable to mention 


* Paper read before Section G of the British Associa- 
tion, at Blackpool on Monday, September 14, 1936. | 
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two serious difficulties encountered on short-wave 
commercial-traffic links, namely fading and echo, 
difficulties the nature of which appeared to preclude 
the use of short waves as a reliable traffic medium. 
Fading, as its name implies, is a violent surging of 
signal intensity. This occurs at all times on all short 
waves and at all distances beyond that of the surface 
ray, which is but a few miles. Echo is of two main 
types: round-the-world and multiple. The former is 
an infrequent phenomenon, but can be most trouble- 
some, whereas the latter is almost always present. It 
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a direction P having a small angle @ to one side of 
the line normal to A B, the vectors form an are of a 
circle, vector 6, Fig. 2, the chord of this arc giving the 
resultant field, so that the ratio of arc to chord gives 
the ratio of relative field in the direction P to maximum 
field in the direction Y. 

The ratio of are to chord is: 


where ¢ is the angle subtended from the centre of the 
circle by the arc, this angle also being the angular 
phase difference between the first vector of the series 
and the last vector. 

Considering angles of greater deviation from the 
normal, we observe that the vector group becomes 
wrapped up more and more, vector c, Fig. 3, and 
eventually, when the phase difference between the 
first and last vector is 360 deg. the vector sum will be 
zero, vector d, Fig. 4. Thus, between the direction 
normal to the line A B and an angle @ such that the 
phase difference between the first and last vector is 
360 deg. (for the case of n A= 2, 8 = 30 deg.), we 
have a field diminishing from unity to zero. Con- 
sidering still greater deviations from the normal, the 
vectors become wrapped into more than one circle, 
and when the phase difference between the first and last 
vectors is 360 deg. + 180 deg. we obtain a resultant 
equal to the diameter of a smaller circle, vector e, 
Fig. 5, this giving the first tail maximum. Still further 
deviation causes us to reach a point where the vectors 
are wrapped into two circles (for n A = 2, @ now 
90 deg.); the resultant is again zero, vector /f, Fig. 6. 
Observation of this vector analysis indicates that the 
polar diagram will be symmetrical and bi-directional 


| with maximum fields in directions normal to the line 
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may be claimed that the array system is the means | 
of overcoming these difficulties. 
The modern array the application of an old | 
principle, namely, the production of an interference | 
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pattern in space from a number of radiating sources, | 
| 


Such interference patterns in light were discussed by 
Fresnel and demonstrated by Young more than a| 
century ago. Thus, if we consider a continuous line 
of radiators and feed them in phase, such a system is 
analogous to a slit through which light passes, and the 
interference pattern produced is characterised by a 
number of radiating cones or tails and non-radiating 
spaces, the number of the various tails being dependent 
on the dimensions of the slit in terms of the wave- 
length A; the larger the slit (or aperture, as it is 
called in wireless) the more narrow the cone of the 
main radiation, but the greater the number of tails. 
Consider a line of radiating sources closely packed 
along a line A B, Fig. 1, nAlong. Maximum directivity 
can be arranged to take place at any angle to the line 
by suitable current phase. A special case is when 
the currents of the individual aerials of the line are in 
phase. In this case, a bi-directional diagram is 
produced, and we call the system a “ broadside ” array. 
If the line A B represents a plan of an array line (say 
n \ = 2) and each point source is considered to be a 
vertical wire radiating equally in all directions, then | 
the field obtained from the system in any direction P | 
in a horizontal plane is the vector sum of the individual 
fields from each radiator. Since there is the same phase 
of current in all radiators, then in a direction normal 
to the line AB, i.e., Y Y’ (at a sufficient distance), 
the vector sum forms a straight line, vector a, Fig. 1. 





This is the maximum field possible. If we consider 
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AB, as shown in Fig. 7. To obtain a uni-directiona! 
radiation, therefore, a reflector system is necessary, 
this being obtained by a similar curtain of aerials, 
usually one-quarter wave-length or three-quarters wave- 
length behind the first curtain, being fed indirectly 
or directly, Fig. 8, showing the polar diagram of a 2 A 
array system with reflector. The vertical directivity 
of a broadside array will depend on the vertical height 
of the array, because the directivity in any plane is a 
function of the length of the line normal to the direction 
being considered. This means that the solid polar 
diagram is a function of array area. 

(To be continued.) 








Propvuction oF Iron AND STEEL in Canapa.—During 
the first eight months of the present year, 413,893 tons 
of pig-iron were produced in Canada, as compared with 
364,704 tons during the corresponding period of 1935. 
The output of steel ingots and castings during the 
period January to August, 1936, totalled 727,657 tons 
against 556,752 tons in the corresponding period of 1935 
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32-CUBIC YARD ELECTRICALLY-OPERATED 


CONSTRUCTED BY 


Fig. 7. 


32-CUB. YD. ELECTRIC STRIPPING 
EXCAVATOR. 


{n interesting example of the manner in which 
modern methods and appliances make it possible to 
resume economical production on abandoned under- 
takings is to be found in the Northern [Illinois coal- 
fields. Here, at a distance of some 60 miles south 
of Chicago, coal was successfully mined underground, 
until the important field in Southern Illinois was ex- 
ploited on a large scale and coal from the latter cut 
the older field out of the Chicago market. Some while 
ago the Northern Illinois Coal Corporation took over 
some of the abandoned properties, and, by the intro- 
duction of modern stripping methods, and of effective 
coal cleaning plant, have been able again to place this 
coal on the market on a competitive basis. Open 
quarrying or open-cut mining probably dates back to 
prehistoric times, at first being done on a small scale 
by hand. Lateron a more extended scale by the aid of 
horse-drawn equipment, until recent years have seen 
it systematised on the largest scale by the use of mech- 
anical equipment. In present-day working, overburden 
to a very considerable depth is cast aside from a large 
cut, and the exposed mineral recovered. The machine 
then works along another parallel cut, the overburden 
from this being dumped in the cut previously made, 
and so on, until the whole area has been worked over. 
In the case in question the whole of the coal deposit 
extends for a distance of some 14 miles, the width is 
some three-quarter mile, and the thickness of the 
seam 3 ft. It is buried under an overburden from 30 ft. 
to 45 ft. deep, consisting of shale directly above the 
coal, then glacial clay with sand and soil on top. 

As readers of ENGINEERING are aware, there are two 
distinct schools of designers in connection with stripping 
machinery. In Germany, as articles in these columns 
witnessed not long ago, the ladder bucket-excavator and 
the aerial cableway are favoured in connection, for 
instance, with the large brown coal and other deposits 
in that country. United States practice has, on the 
other hand, tended toa high development of the shovel, 
& type of equipment which first really came into its 
own in the course of the American work on the Panama 
Canal. 

. The excavator illustrated in Figs. 1 to 13, above, on 
late XXV, and on pages 470 and 476, represents the 
‘atest practice of the Marion Steam Shovel Company, 
Marion, Ohio, and is claimed to be the largest machine 
t this type as regards output, in existence. It was 
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MARION STEAM SHOVEL COMPANY, 





supplied recently to the Northern Illinois Coa] Cor- 
| poration for strip mining in the coalfield referred to, 
| and is a development of an experiment made a couple 
of years ago with a machine having a 16-yard alumi- 
}nium bucket. The present machine has a 32-yard 
aluminium bucket, a boom 102} ft. long and weighs 
about 1,550 (short) tons. It is able to remove over- 
burden at the rate of from 30 yards to 40 yards per 
minute, or about 800,000 yards per month. The 
machine is electrically operated throughout, drawing 
current from a public supply. In its design the builders 
have had the co-operation of the Aluminium Company 
of America, in connection with parts which will be 
referred to later. 

The main features of the machine will be seen in the 
general elevation, Fig. 1, Plate XXV, and in the 
general view given in Fig. 12, page 476. The leading 
dimensions given in the diagram Fig. 3, Plate XXV, 
will convey a good idea of its size, and of its operating 
range. The main boom, as stated above, is 1024 ft. 
long, and with the normal angle of 47} deg. for the 
main boom, at which the clearance height and radius 
of boom are, respectively, 101 ft. 3 in. and 89 ft. 4 in., 
the cutting radius at maximum cutting height is 
110 ft. 6in. The dumping radius at maximum dump- 
ing height is only 3 ft. 6 in. less than this, while the 
dumping height under these conditions is 68 ft. 6 in. 
above ground level. The greatest cutting radius is, 
as shown in Fig. 3, 120 ft. 9 in., and the highest point 
to which this cut can be carried, 53 ft. The corres- 
ponding maximum dumping radius is 111 ft. 9 in., 
the dumping height at this radius being 46 ft. The 
maximum cutting height is 91 ft. 9 in., while the 
“ clean-up ’’ radius at the bottom of the cut, round the 
machine, is 64 ft. 9 in. 

The machine is carried on four chain-track units, 
one of which, without its chains, is shown in Fig. 7, 
above, arranged at each corner of a deep rectangular 
frame. They are centred 32 ft. apart. There are 
two chain tracks to each unit, their overall width being 
9 ft. 8 in., and their length overall 18 ft. 10 in. The 
width of the machine over the chain track units is 
41 ft. 8 in. The width of each chain is 3 ft., giving 
a total bearing area of 386 sq. ft. Each unit is fitted 


with a column to which it is pivoted in two directions 
at right angles, so that the chain tracks can accommo- 
date themselves to unevenness of the ground. The 
columns are accommodated in vertical sockets 32 in. 


STRIPPING 











in diameter, in the main frame, a plan and elevation 
of which are given in Figs. 4and 5, Plate XXV. Leaving 
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for the moment further reference to the chain-track 
units, it may be pointed out that the main frame shown 
in Figs. 4 and 5, already referred to, and in Fig. 13, 
page 476, supports the revolving platform, and has a 
depth of over 7 ft. It is built up of plates, sections and 
large corner castings, and is finished with a large gear 
ring for slewing, and with a roller track having a mean 
diameter of 32 ft. 9 in. In the race there are 98 
10-in. rollers. The revolving platform carrying the 
A-frame, boom and machinery is 52 ft. 4 in. long by 
26 ft. 3 in. wide, and has an end radius of 36 ft. 4 in. 
An interior plan is given in Fig. 2, Plate XXV. The 
clearance of the underside of the revolving platform 
above ground level is 18 ft. The boom is pivoted on 
the frame at a height of 20 ft. above ground level, and 
17 ft. 5 in. from the turntable centre. The overall 
height of the A-frame is 66 ft. 6 in. above ground level, 
while the roof of the house stands 54 ft. above the 
same. 

The boom, as stated, is 102 ft. 6in. long. Itis shown 
in the makers’ shops in Fig. 9. It is composed of four 
main longitudinal girder members, the lower part being 
partly plated while the upper is open lattice construc- 
tion. The girders are brought together at the lower 
end where they make connection with a heel casting, 
rounded so as to permit of slight rolling of the boom 
as a relief to torsion and side stresses. The bucket 
handle or boom is of the inside type, being in two 
parts as shown in Fig. 8, and operating between the 
two inside main girders of the boom. This arrangement, 
as will be clear from Fig. 8, gives excellent support 
to the thrusting pinions in mesh with the bucket 
handle rack. The pinion centres are 39 ft. 6 in. from 
the main boom pivot. A swivel connection is intro- 
duced between the bucket and its boom to permit of 
slight movement without imparting stresses to the 
boom. 

The bucket, which, as stated, is of 32-cub. yards 
capacity, is made of aluminium-alloy plates, while the 
hinges and back castings are also of aluminium. The 
inside of the bucket, as well as the front and sides, 
outside, are protected against wear by }-in. steel plates. 
The digging lip and teeth are of manganese steel. 
Fig. 10 conveys a good idea of the size of the bucket 
and its method of suspension, while the manganese 
steel lip is well shown in Fig. 11. 

The main machinery is on the Ward-Leonard system, 
the main unit consisting of a motor generator set which 
is shown to the right of the plan, Fig. 2. The syn- 
chronous motor of this set is a 1,100-kVA machine, 
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while on the same shaft are two 300-kW generators for; whole drive, the arrangement of the other two units 
hoisting, a 220-kW generator for slewing, and a 150-kW | being similar to the part shown. Again on the left 
generator for racking the bucket. In Fig. 2 the motor only parts of the track units are shown, viz., those from 
is marked a, the two hoisting generators b, b, the slewing | the centre to the driving chain sprocket ; the sprocket at 
generator c and the racking generator d. The motors | the other end, of course, merely idles. From the main 
provided for the various movements are as follows :— | driving bevel i, the drive is taken to the four chain- 
Two hoisting motors of 350 h.p. each, shown at e, e, track units by way of the clutches k,, k,, while the 
Fig. 2. Two slewing motors shown at f, f, Fig. 2, and| machine is mancuvred by the use of the clutches 
of 125h.p.each; tne litter are vertical shaft machines | 1,, 1,, 15, ,. By means of the latter the screws m are 
and are geared to the large gear ring shown on the main operated and the track units slewed over as required, 
frame in Figs. 4 and 13. Tae racking motor, situated | by means of the travelling nuts shown. It will be 
on the boom, is of 150-h.p. capacity. In addition there | noticed that the two front units and the two rear units 
is a main exciter of 35-kW capacity and an exciter| are mechanically connected for steering, while the 
driving motor of 50 h.p. It may here be mentioned | two right units and the two left hand are connected 
that when the racking motor is set in its neutral| in pa‘rs for travelling. Two levers control the steering 
position a lock is set automatically so that it is not | of the front and rear units for steering and two others 
necessary to hold pressure on the boom by keeping|the right and left units for travelling. It is thus 
current on to Similarly, brakes are set | impossible to propel the machine with only one unit, 
automatically when the hoisting motor current is cut | or to have a forward and rear unit of a given pair 
off ’ engaged in an improper manner. 

The hoisting drum g is 65 in. in diameter, and the It may be of interest to explain manwuvring pro- 
hoisting cable, 2} in. The hoist is arranged as a three-| cedure by a single typical example. Taking, for 
part tackle. Tae diameter of the sheaves at the head | instance, “turning to the left (Fig. 5), the clutches 
of the boom is 84 in., and that of the bucket sheave k, and k, are first operated to engage slow speed gears, 
72in. The boom is hoisted and lowered by means of | and the clutch l, is thrown in, which will cause the 
the drum A, Fig. 2, the boom-hoist cables being 1§ in.,| front units to be slewed round. Then leaving the 
while 2}-in. safety cables are provided. clutch k, in low gear, the clutch k, can be moved into 

The drive for the travelling motion is derived from | high gear, which will cause the right-hand side of the 
the hoisting motion, a clutch being thrown in to drive, | machine to travel faster than the left, as is necessary 
by mgans of bevels, a vertical shaft in the centre of the | on account of the greater distance it has to cover. 
revolving pivot. This shaft ends under the main We have already mentioned that the track units are 
frame in another bevel, in gear with the wheel i,| provided with universal motion, to accommodate them- 
Fig. 6. This drawing shows little more than half the ' selves to uneven ground. The side frames, trunnion 
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MANGANESE-STEEL Diagina Lie on ALUMINIUM BUCKET. 


and saddle castings of the units are of heat-treated 
steel. Guards covers are provided to exclude as much 
dirt as possible. One of the most interesting features 
of these units is the system of hydraulic jacks by which 
the loads are transmitted to them. The cylindrical 
upper part, of cast steel, clearly shown in Fig. 7, is 
finished to fit the 32-in. socket castings at the four 
corners of the main frame. In each case the cylinder 
referred to forms a jack in which oil is maintained 
under pressure by meansofa pump. The jack piston, 
of nickel cast iron, is fixed to the saddle of the unit. 
The four jacks are, however, interconnected, and can 
be used for levelling the machine on uneven land. If 
one corner or side is low the machine is levelled by 
slewing the boom in the opposite direction and allowing 
the oil from the jacks on the high side to transfer to 
that or those on thelow. When levelled the connections 
can be shut off and this setting maintained. The 
connections referred to make it possible to arrange 
for three point suspension for travelling, as free 
exchange of oil between two of the jacks at one end 
can be thus secured. 





= 





PRopvuctTIon oF [Ron AND STEEL IN GREAT BRITAIN. 
The monthly memorandum issued by the British Iron 
and Steel Federation, shows that at the end of September 
there were 111 blast-furnaces in operation, two having 
been blown in during the month. The production of 
pig-iron in September amounted to 650,800 tons, 
compared with 635,800 tons in August, and 529,000 tons 
in September, 1935. The September output of steel 
ingots and castings totalled 1,027,000 tons, compared 
with 872,700 tons in August, and 855,900 tons in Sep- 
tember, 1935. 











Oct. 30, 1936.] 





ENGINEERING. 








433 














LABOUR NOTES. 


WritinG in the October issue of the official organ 
of the Boilermakers’ and Iron and Steel Shipbuilders’ 
Society, Mr. Mark Hodgson, the general secretary, 
says :—‘ Now is the time for intensive effort on the 
part of us all. It is not merely that we are desirous of 
being able to show a large membership, but we must 
make every effort of which we are capable to bring 
into our organisation all men who are following the 
various sections of our trade. Numbers stand for very 
little if there is an appreciable percentage unorganised. 
Complete organisation means improved conditions. . . . 
We have been passing through a period of reaction 
consequent upon the Great War, but now is an oppor- 
tune time to push reasonable demands with renewed 
vigour. Unless labour is effectively organised, and 
alive to its responsibilities, progress in the realisation of 
our ideals will be retarded.” 





\t the end of September, 10,081 members of the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society 
were “signing the books,” as compared with 10,645 
at the end of August. The number of members on 
superannuation benefit decreased during September 
from 1,729 to 1,710, and the number on sick benefit 
increased from 824 to 839. The expenses in August 
smounted to 2,7211. 16s, 4d. ; in September they were 
2,702l. 7s. lld. There was a net increase in the 
membership of 172. 





In its report to the annual meeting of the Birming- 
ham Association of Building Trades Employers, the 
council stated that the problem of the shortage of 
skilled labour had assumed an even greater significance 
in recent months, and the National Federation had 
seen the danger to the industry of the strain which 
might be placed upon it by the concurrent demands 
of the defence programme, of slum clearance and 
rehousing proposals, and of private house-building 
schemes. The concentration of all that work into the 
space of a few years might not only place too severe 
a stress upon the industry’s resources, but might also 
accentuate the possibilities of a slump which would 
be all the more disastrous if it were suddenly to come 
after the reorganisation and growth of the industry to 
meet the emergency call. Therefore, the Federation’s 
considered policy was to make urgent representations 
to the responsible powers to do their utmost to regulate 
the demands made upon the trade, by keeping in hand, 
temporarily, the less vitally urgent work, and generally 
endeavouring to avoid the violent fluctuations which 
history showed had had unfortunate reactions in the 
past. 





Under the workers’ contributory pensions scheme, 
which has been established by Messrs. Imperial Chemical 
Industries, Limited, workers will have the right to 
retire at the age of sixty-five, or by consent of the 
company, at any age from sixty onward. There will 
be a pension of 1/. per week for the average worker after 
forty years’ service. If he retires before he reaches the 
age of sixty-five, the worker will be paid a supplemen- 
tary pension of 10s. per week until he becomes eligible 
for the State old-age pension. A worker permanently 
breaking down in health will be entitled to a pension 
regardless of age, provided that he has completed ten 
years’ service after he has reached the age of twenty. 
A worker discharged for any reason beyond his own 
control between the ages of fifty and sixty will be 
entitled to a pension provided he has the requisite 
number of years’ service, which varies according to his 
age. Should a worker die while in the service of the 
company, his legal personal representative will be 
entitled to a cash payment of a certain number of 
weeks’ wages, varying with the workers’ length of 
service. In the case of a man with thirty years’ 
service who had been in receipt of 31. per week, 2761. 
would be payable; if there had been forty years’ 
service, 4864. would be payable. 


The company is making the necessary arrange- 
ments whereby full credit for past service is being given 
to all present employees, in order that they may enter 
into immediate full benefit when the scheme starts next 
January. In addition to the payments called for by 
this liability, the company will pay currently 3 per cent. 
on its wage bill, while the workers themselves pay 2} per 
cent. 

Messrs, Imperial Chemical Industries guarantee the 
solvency of the fund and also a minimum rate of 
interest of 4 per cent. per annum on the fund’s capital, 
invested and uninvested. A clause in the scheme relat- 
ing to trade disputes reads as follows :—“* Nothing in 
this scheme is to be construed as restricting in any way 
the freedom of employees to take constitutional collec- 
tive action in pursuance of a dispute with the company. 
Employe es taking unconstitutional action, however, 


will be treated as having voluntarily terminated their 
employment, and will be paid the amount due to them 
under benefit 8 [cash payment on leaving the com- 
pany’s service]. They will thereupon cease to have any 
further claim on the company or on the fund.” 


As a result of increases in wage rates and more normal 
operating conditions in 1935, as compared with 1933, 
substantial gains occurred in the average weekly earn- 
ings of wage earners in the four basic departments of the 
American iron and steel industry. The increases 
amounted to 73 per cent. on blast-furnaces, 88 per cent. 
on Bessemer converters, and 127 per cent. on open- 
hearth furnaces. No data are available for electric 
furnaces in 1933. In March, 1935, weekly earnings 
averaged 22-06 dols. on blast-furnaces, 20-26 dols. on 
Bessemer converters, 25-84 dols. on open-hearth furnaces 
and 24-63 dols. on electric furnaces. These averages 
are based on a recent survey made by the United States 
Bureau of Labour Statistics, which covered wages, hours 
and working conditions. The survey also included wage 
earners in rolling mills and the results relating to these 
departments are to be given in later reports. 


The writer of the editorial notes in the American 
Federationist, the organ of the American Federation of 
Labour, says :—‘‘ As we move along to recovery with 
our ‘reservoir of unemployed’ numbering some 
11,000,000, it is obvious that this problem requires 
something different from what we are doing. Produc- 
tion is practically up to 1929, profits are increasing, 
the national income is rising, so that now is obviously 
the time for the employed to negotiate increases in 
their incomes. This is made doubly necessary by 
increases in wage earners’ productivity. But with all 
this ado, not enough wealth is created to assure 
standards of decent living to all. We are accustomed 
to think of the United States as a land of great wealth, 
rich in natural resources. Yet in 1929, 10 per cent. of 
all persons—approximating 10 million persons—had 
incomes that did not exceed 500 dols. ; 40 per cent.— 
or 89,650,000—had incomes that did not exceed 
1,000 dols. ; the incomes of 64 per cent.—or 60,230,000 
—did not exceed 1,500 dols.; 80 per cent. of all had 
incomes that did not exceed 2,000 dols.; the incomes 
of 90 per cent. did not exceed 3,000 dols. It is obvious 
that the majority of people can hardly manage for the 
necessaries of life unless they have good luck.” 





“The only way out of these difficulties,” the writer 
says, “‘is to broaden our plans for production so that 
we shall provide the commodities and services which 
will assure plenty for all and at the same time provide 
the wealth from which shall come income adequate to 
enable all to buy. The fundamental task before us is 
to transfer from an economy of scarcity and poverty 
to an economy organised to give plenty for all. This 
is a difficult undertaking but one upon which we must 
embark if we would save our civilisation. Essential 
to the endeavour is the organisation of wage earners 
in effective trade unions to participate in formulating 
and carrying out plans.” 





Over 95 per cent. of the eligible operatives employed 
at the Chelmsford works and other production establish- 
ments in this country of Messrs. Marconi’s Wireless 
Telegraph Company, Limited, have enrolled ina pension 
and life insurance scheme put forward by the directors. 
The purpose of the scheme is to make provision for 
retirement through age or invalidity, and for life 
assurance during the years of employment, thus 
establishing a source of security for the future. A 75 
per cent. acceptance was necessary to give effect to 
the scheme. A pension fund for the staff is already 
in existence, and the new fund is intended to benefit 
the rest of the company’s employees, who are principally 
engaged at the Chelmsford works and the Hackbridge 
aircraft establishment near Croydon. 


The scheme is a contributory one, the cost being 
shared between the members and the Marconi Company. 
It ensures, among other benefits, an immediate life 
assurance of 100/. while the member is in the service 
of the company, and a pension for life for members 
on retirement at the age of sixty-five. It came into 
effect on October 22. All operatives over the age of 
twenty-one and under the age of sixty-four and a half, 
other than those whose employment is of a temporary 
or casual nature, are eligible for membership. In 
addition, all other employees of the company in this 
country, who are not eligible for the staff pension 
scheme in existence since 1914, are entitled to member- 
ship in the new scheme. The life assurance will be 
payable in the event of the death of a member from 
any cause whatever while in the service of the com- 





pany before the normal pension date, and certain 


benefits will be payable in the event of a member 
suffering total and permanent disablement while in 
the service of the company prior to his sixtieth birthday. 


If a member leaves the service of the company for 
any reason except retirement on pension, total dis- 
ablement or death, he will have the option of (1) taking 
a pension commencing at the normal pension date for 
the amount secured by his own contributions; (2) con- 
tinuing his contributions, and thus securing such 
pension commencing at the normal pension date as 
his total contributions may purchase; or (3) taking 
a refund of all his contributions. Should a member 
who takes option (1) or (2) die before normal pension 
date, the whole of his contributions will be paid to his 
representatives. If he is discharged for any reason 
except fraud or misconduct, a member will also benefit 
by a pension, commencing at the normal pension date, 
secured by payments made by the company on his 
behalf while he was in their service. 


The normal pension is guaranteed for five years 
certain after the date of its commencement, so that 
in the event of early death the member’s estate will 
benefit. In the event of death before retirement, 
the 100/. insurance will be payable, in addition to a 
refund of all the member’s own contributions. For 
the benefit of employees who are already approaching 
pension age, the company has agreed to contribute a 
substantial sum of money in order to provide these 
employees with the minimum pension provided under 
the scheme. A temporary lay-off up to twelve months 
does not disqualify for further membership, while the 
life assurance remains valid during this period of 
unemployment. fest 

The Swedish Consulate General in London states 
that during the second quarter of the current year 
the economic and industrial position in Sweden re- 
mained favourable. Employment in industry improved 
on the whole, the employment figure compiled by the 
Social Board being 3-82, as compared with 3-71 for 
the first quarter of the year. The figure 3-00 repre- 
sents moderately good employment. The increase 
was, however, probably due to seasonal causes, All 
the groups showed more than medium good employ- 
ment, especially the iron and metal industries and 
engineering, while the chemico-technical industry 
returned the least satisfactory figures. The position 
in the last group was slightly less favourable than 
during the second quarter of 1935. 


The weekly organ of the International Labour 
Office at Geneva states that French producers and 
traders of all groups have recently established a social 
welfare association, the object of which is to improve 
the co-operation which ought to exist between employers 
and their staff on the basis of the fullest possible 
mutual understanding, so that most social disputes 
might be averted. A manifesto has been issued in 
which the executive committee declares that there will 
be no overlapping with the work of existing federations 
and unions; on the contrary, the association will 
provide them with some part of the means of action 
which they lack, since it is primarily an organisation 
for propaganda, information and social welfare work. 
It proposes to give regular information to the employers 
and the country in general as to the conditions of 
existence and development of industry and commerce, 
and for this purpose it will organise all the necessary 
propaganda services. It will centralise all data neces- 
sary to allow the employers to be fully informed upon 
all social questions, and will seek to avert industrial 
disputes. It will study the establishment and en- 
couragement of all social welfare activities, both for 
the workers and for small employers. 








InNsTITUTION oF Navat Arcuitects.—The date for 
the opening of the next annual meetings of the Institution 
of Naval Architects, 2, Adam-street, Adelphi-terrace, 
London, W.C.2, will fall on Wednesday, March 17, 1937. 
The Council will be pleased to consider papers on subjects 
relating to naval architecture or marine engineering, and 
such offers, or suggestions for papers, should, if possible, 
be sent in by the close of the year, and preferably before 
December 17, 1936. 


Tue British ENGINEERS’ AssocraTIon.—At a meeting 
of the Council of the British Engineers’ Association, 
32, Victoria-street, London, 8.W.1, following the 24th 
annual ordinary general meeting, held on October 22, 
at the Hotel Victoria, London, W.C.2, Lt.-Col. Lord 
Dudley G. Gordon, D.S.O., was unanimously elected 
president of the Association for th. ensuing year suc- 
ceeding Mr. W. Reavell. The new members elected to 
serve on the Council of the Association during the ensuing 
year comprised Mr. Charles Day, Mr. Robert B. Lister, 





Captain K. Reavell and Mr. Eric A. Robinson. 
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RESEARCH LABORATORY OF 
MESSRS. THE MOND NICKEL COM- 
PANY, LIMITED, AT BIRMINGHAM. 


Tue development which has taken place during the 
past fifteen years in the industrial application of nickel 
and its alloys is largely the result of the work done by 
the companies now united under the title of Messrs. 
The International Nickel Company of Canada, Limited, 
and represented in Europe by Messrs. The Mond Nickel | 
Company, Limited, Thames House, Millbank, London, 
8.W.1. The main portion of the research and develop- | 
ment work, which is continually in progress, is con- 
ducted directly by, or fostered by, two special depart- 
ments, one in America and the other in Europe. The | 
latter, the Research and Development Department of 
Messrs. The Mond Nickel Company, Limited, co-operates 
in a number of countries with Bureaux of Information 


G 
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staffed with technical men, which act in the majority | 


of cases as development organisations in their own | 
ountries and also conduct a certain amount of research. | 
Some years ago a research and development depart- | 
ment laboratory was founded in this country, in| 
Wiggin-street, Birmingham, but the accommodation | 
provided subsequently proved inadequate to meet the | 
continually increasing demand for more exact data, | 
and for improved alloys occasioned by the growing | 
severity of engineering requirements, and the con- | 
struction and equipment of a new laboratory, also | 
situated in Wiggin-street, Birmingham, was decided | 
upon. This building, which we recently had an oppor- 
tunity of visiting, was officially inaugurated on | 
October 21 by Lord Weir of Eastwood, director of 
Messrs. The International Nickel Company of Canada, 
Limited. 

The laboratory red 
concrete structure erected on a _ rectangular site 
187 ft. long by 43 ft. wide. It comprises a basement, 
three floors, and a penthouse on the flat roof, and a 


is a brick-faced reinforced- 


feature of the front elevation is a curved window 38 ft. | 


high, which lights the main staircase in the centre of 
the block. Additional staircases are provided at the 
east and west ends of the building. The site was 
excavated to a depth of about 10 ft. except at one 
end, where there was good ground, and the basement, 
measuring 140 ft. by 40 ft., was constructed with 
i head room of 10 ft. The basement provides accom 
modation for storage and for the air-conditioning plant, 
service distribution equipment, and other gear which 
will be referred to below. It also houses an air com- 
pressor manufactured by Messrs. Reavell and Company, 
Limited, Ipswich, which supplies compressed air to 
the various laboratories in the building. The ground 
floor, which houses the heavy machinery, is carried 
the retaining walls and by 30 columns passing 
through the basement. It embodies the stores, machine 
shop, and mechanical testing, heat-treatment and 
thermal-analysis laboratories, a weighing room, melting 
shop, and a semi-technical laboratory. To avoid the 
transmission of vibration, the machine-shop floor is 
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insulated from the main structure by a space filled with | 


rubber mastic. 


The floor, which measures 42 ft. by | 


30 ft., is supported on nine of the reinforced-concrete | 
columns previously mentioned, each of which has its | 


own foundation below the basement floor. The equip- 
ment in the machine shop comprises a 6-in. centre 
lathe provided by Messrs. Churchill-Redman, Limited, 
Halifax, and a number of smaller lathes, a milling 
machine, two power hacksaws, and several grinding 
machines. ‘ 

Adjoining the machine shop is the mechanical-testing 
laboratory, also extending to 42 ft. by 30 ft. One halt 
of the floor is insulated in a manner similar to that 
adopted for the machine-shop floor, and on this space 
are a 50-ton Amsler universal testing machine, a 
5-ton and a l-ton capacity Avery tensile testing | 
machines, and hardness and Avery Izod impact- | 
testing machines. The other half of the floor 
oceupied by six creep-testing machines, and provision | 
has been made so that this portion of the room can be 
partitioned off at a later date. A general view of the 
creep-testing units, with the Amsler machine in the | 
distance the left, shown in Fig. 1, on this 
page. 

The creep-testing mac iines, which have been built by 
Messrs. W. and T. Avery, Limited, to the designs of 
Messrs. The Mond Nickel Company, are, as will be 
seen, arranged on an arc of a circle, at the centre of 
which is placed a telescope. This arrangement enables | 
one telescope to be used for reading the extension of | 
the test-piece in each of the six units. In a corner of | 
the portion of the room occupied by the creep-testing | 
machines are placed a number of fatigue-testing 
machines of the Woéhler type. 

From the mechanical-testing laboratory, a short 
corridor, which passes behind the main staircase and | 
entrance hall, leads to the heat-treatment and thermal | 
analysis laboratories. The first of these laboratories 
has « floor area of 40 ft. by 23 ft. and contains two 
Birlee electric furnaces, having hearths measuring | 


1s | 


1s 
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and 18 in., by 9 in., by 6 in., 


respectively, two large gas-fired furnaces, and a number 
Water and oil quenching tanks on 
The control panels for the 
heat-treatment furnaces, comprising temperature con- 
trollers and recorders and time switches, are arranged 


of small furnaces. 
provided. 


FE in., by 12 in., by 8 in 


castors are 


in the adjacent thermal-analysis laboratory. The 
equipment in the latter includes a number of potentio- 
meters, a gradient furnace, for the determination of the 
| critical points of steel and other alloys, which furnace 
may be raised and lowered by a small electric motor, and 
a special thermocouple-calibrating furnace. The room 
also contains a number of small electric furnaces 
designed for thermal analysis. From the heat-treat- 
ment laboratory, swing doors lead to a large semi- 
technical laboratory, 42 ft. square and 28 ft. in height, 
situated at the extreme eastern end of the building. 
This laboratory has been designed to accommodate 
equipment for experiment on a semi-works scale, and 
the main stanchions are sufficiently strong to carry a 
10-ton overhead travelling crane, if required in the 
future. The ground beneath this laboratory has not 
been excavated. At present, a corner of the laboratory 
is used for melting operations, and for this purpose, a 
furnace pit containing a 40-lb. gas-fired furnace is 
provided, while space has been left for two additional 
furnaces. An 18-lb. capacity Ajax-Northrupp high- 
frequency furnace, built by Messrs. Electric Furnace 
Company, Limited, has also been installed. Access to 
the semi-technical laboratory may also be obtained 





Matin Corrosion-TrestinGc LABORATORY. 


from the street by a 10-ft. by 10-ft. opening provided 
with a steel roller shutter. 

On the first floor, the western half of the building is 
occupied by the physical and general laboratories, each 
covering an area of 20 ft. by 30 ft., and by a conference 
room, writing room, and general offices. The 
equipment of the physical laboratory comprises a 
Hughes permeameter and other magnetic testing 
equipment, a number of resistance bridges, and similar 
equipment for the determination of physical con- 
stants. The general laboratory is primarily intended 
for experimental work of a special nature which cannot 
be carried out in the ground-floor laboratories, as, for 
example, the determination of the effects of gases on 
metals, under conditions of precise control. To the 
east of the main staircase are arranged the metallo- 
graphy, polishing and etching, macro-photography, and 
dark rooms. The metallography room contains a Zeiss 
micrcephotographic outfit and hand microscopes, to 
gether with a Hilger spectrograph and a Leitz universal! 
dilatometer. The last two instruments are located 
in the metallography room in order to keep together 
all photographic work. Provision, however, has been 
made for a further dark room in the physical labora- 
tory, in which room the spectrograph and dilatometer 
may be located in the future. The polishing and 
etching room contains the usual grinding and wet- 
polishing equipment, while specimens are etched on 
a lead-covered bench provided with sinks and arranged 
beneath a hood furnished with a fan for the removal 
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of fumes. The macrophotography room contains 
cameras, adjustable stands, spot lights, and an en- 
larger, and, in addition, is provided with normal dark- 
room facilities. For routine work there are two small 
dark rooms reached by a single door-less ‘“‘ maze ” 
entrance, the walls of which are painted black. This 
arrangement not only gives unobstructed entrance, 
but renders unnecessary the employment of double 
curtains to secure darkness. Beyond the 
metallography room is the upper portion of the semi- 
technical laboratory, and swing doors give access to the 
east staircase. 

The west end of the second floor contains two rooms, 
at present occupied by equipment for the testing of 
electrical-resistance and heat-resisting materials. In 
one of these rooms, shown in Fig. 4, on this page, the 
work principally carried on is the accelerated life- 
testing of electric-resistance wires, for which there are 
60 units for the Bash and Harsch test, and 60 units 
for testing wires in the form of helices contained in 
refractory formers. In the Bash and Harsch test, 
particulars of which were first published by the 
American Society for Testing Materials in 1929,* a 
l2-in. length of wire is subjected to intermittent 
heating and cooling until failure occurs. The wire is 
clamped at the upper end in a terminal and its lower 
end dips into a mercury cup, which constitutes the 
lower terminal. A weight which develops a stress of 
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35 Ib. per square inch is attached to the lower end of 
the wire, and in the case of the 0-02 in. diameter wire 
normally tested in the laboratory, this is equivalent to 
5 grammes. The temperature of test is 1,066 deg. C. 
(1,950 deg. F.), and the timing device is regulated in 
such a way that the current passes through the wire 
for 2 minutes, after which it is switched off for 2 
minutes, and the cycle of 2 minutes “on” and 2 
minutes “ off” is repeated until the wire fails. Electric 
power is obtained from tapped transformers giving 
voltages from 5 to 110, controlled by two voltage 
regulators, and the necessary equipment to record the 
life of the wires under test is also provided. We were 
informed that owing to improvements which have 
latterly taken place in some of the alloys used, the 
temperature of test has, in their case, been increased 
to 1,121 deg. C. The apparatus for the testing of wires 
in the form of helices in refractory formers is under- 
going further investigation with a view to perfecting 
its efficiency. These accelerated life tests provide 
ready means for comparing the value of various elec- 
trical-resistance alloys. 

The second laboratory for the testing of heat- 
resisting alloys, a portion of which is seen in Fig. 3, 
contains equipment for testing electrical-resistance 
materials under conditions simulating those of service. 
Tests made in this room include life tests on electric 
firebars, hot plates, oven and iron elements. 
these tests there is a tapped transformer, giving voltages 
from 5 to 250. As is the case with the adjoining room, 


'in which accelerated life tests are conducted, timing 





For | 


| devices, relays and contactors are installed so that the 
| elements under test may be switched on and off auto- 
| matically, while equipment is also provided to record 
| the life of the materials undergoing a test. 

The remainder of the western half of the second 
| floor is occupied by chemical and corrosion laboratories. 

The main corrosion laboratory, a general view of 
| which is shown in Fig. 2, is 40 ft. long by 20 ft. wide. 

In the foreground is seen a “ circular-path ”’ apparatus, 
|in which the metal specimens under test are given a 
horizontal rotary motion in a bath of liquid. In the 
centre of the room is seen apparatus for subjecting 
specimens to slow cycles of alternate immersion, in a 
liquid, and suspension in the air. At the far end of 
the room is a jet-testing apparatus for the investigation 
of alloys for condenser tubes and similar applications. 
Adjacent to the main corrosion laboratory, on the 
other side of a central corridor, are two laboratories, 
each 20 ft. square. One of these rooms is used mainly 
for corrosion tests involving the development of fumes, 
while the other is used for chemical analysis. The 
eastern end of the second floor consists at present of 
two large rooms, each about 40 ft. square. In the first 
of these, services have been laid so that the space may 
be divided up into 2, 4 or 8 rooms, according to future 
requirements. The second room, which is directly 
over the semi-technical laboratory, has been left 
unfinished. The main central staircase is continued 
up to the roof, where, as already stated, a penthouse 
has been built. This contains two small rooms, one 
of which is used for the storage of inflammable materials, 
the other being occupied by a sea-water tank which 
supplies the jet-test apparatus in the corrosion room 
below. The sea-water is returned to the tank by an 
air lift. On the flat roof of the building are placed 
corrosion frames, which, if desired, may be brought 
into the penthouse for the examination of the specimens. 

The whole building is heated and ventilated by the 
introduction of fresh warm air, provision being made 
for the extraction of vitiated air. A brick air-intake 
shaft at the back of the building leads to the air- 
conditioning chamber in the basement. The fresh air 
is drawn through a preheater battery, air-washer, and 
reheater battery by means of a fan, and distributed 
throughout the building by metal ducts. In warm 
weather an additional thermostat brings into the washer 
a supply of well water having an average temperature 
of 53 deg. F. In most rooms drainage channels and 
service channels carrying gas, water, compressed-air 
and electric supplies, have been formed in the floors. 
The drainage channels consist of glazed earthenware 
laid in acid-proof cement in a concrete channel lined 
with acid-resisting asphalt. These channels are con- 
nected to Ni-Resist corrosion-resisting cast-iron pipes, 
which lead the waste to an asphalt lined sump formed 
in concrete integral with the basement ceiling. 

Theelectric supplies available consist of 400 volt, three- 
phase, 50 cycle current for the larger electric motors and 
electric furnaces ; 230 volt, single-phase, 50 cycle supply 
for general use; 230 volt, direct-current, for special 
apparatus such as the spectrograph; and controlled 
5-volt to 110-volt voltage for the life-testing equip- 
ment, but connected also to other points in the labora- 
tories. Moreover, a large tapped transformer giving 
5 volts to 250 volts is connected to a number of points 
in the building. Throughout the structure, partitions 
have been constructed of steel where re-arrangements 
of the accommodation are probable, and elsewhere of 
brick or sound-insulating fireproof blocks. Except on 
the ground floor, where granolithic concrete is used, 
the floors are laid in an Empire hardwood which is 
specially suitable for laboratories. Doors to the offices 
are of teak; all others are of steel. Generous use is 
made throughout the building of steel sections embedded 
in the beams, ceilings and walls, into which Tee-headed 
bolts can be inserted for carrying equipment such as 
motor starters and galvanometer supports. A galvano- 
meter is seen suspended from the ceiling in this manner 
in Fig. 2. Except in the chemical and metallographic 
laboratories, the benches consist of tiled reinforced- 
concrete slabs on welded-steel legs. All benches are 
of the same size, namely, 2 ft. 11 in. high by 2 ft. 6 in. 
wide by 8 ft. 6 in. long, and are portable and inter- 
changeable. At the back of each bench one row of 
tiles is replaced by a teak strip, the object of which is 
to facilitate the cutting of holes for service pipes, 
etc. The laboratory was constructed to designs 
prepared by Messrs. H. Williamson, A.M.1.Mech.E., 
and S. H. Beckett, architect. The reinforced-concrete 
engineers and main contractors were Messrs. The 
Trussed Concrete Steel Company, Limited, Thames 
House, Millbank, London, S.W.1. 

At the official inauguration ceremony held in the 
lofty semi-technical laboratory of the building on 
October 21, Lord Weir, who presided, stated that the 
function was more in the nature of a ‘‘ house-warming ” 
than a formal opening ceremony, as the building had 
been in occupation for some months. In the course 
| of his speech he stated that prior to 1914 much of the 
| nickel produced in the world was utilised for armament 

purposes, and in 1918 the peak war production of the 
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metal had reached 46,000 tons, but by 1922 the world 
consumption of nickel had fallen to 8,600 tons. As a 
result of research and development work, however, 
the metal had come to be used to an increasing extent 
in nearly every industry, and the world consumption 
of nickel in 1930 had amounted to 52,000 tons. The 
figure for 1935 was 75,000 tons, and the consumption 
curve was still showing an upward tendency. 

Dr. J. F. Thompson, executive vice-president of 
Messrs. The International Nickel Company of Canada, 
Limited, who also spoke, conveyed the good wishes of 
Mr. R. C. Stanley, president of the Company, and 
stated that they were producers of certain essential 


elements, among them nickel, copper, metals of the | 
platinum group, and gold, silver, selenium, and tel- | 


lurium. For many years they had believed that the 
producer of raw materials should unite his efforts with 
those of the user and help in developing new or improved 
finished products. The new laboratory, working with 


parallel laboratories and aided by the efforts oftechnical- | 


service men in this and other countries, would do its 
utmost to serve British industry in expanding the 
commercial use of nickel on a sound scientific and 
technical foundation. Other speakers were Mr. D. 
Owen Evans, M.P., vice-president of Messrs. The Inter- 
national Nickel Company of Canada, Limited, and 
Sir H. McGowan, chairman of Messrs. Imperial Chemical 
Industries, Limited. 








TENDERS. 


We have received from the Department of Overseas 
Prade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are furnished, Details may be obtained on application 
to the Department at the above address, and quoting 
the reference number given in each case 


| 
| 


Centrifugal Pump, electric-motor driven. Public 
Works Department, Wellington, N.Z December 8. 
(T.Y. 2,097.) 


Roring Mill, vertical, motor-driven, complete with 
f South African Railways and 

November 30. (T.Y. 2,102.) 
Seamless Steel Cylinders and pressure regulators for 
also certain cylinder fittings and sheet-steel 


Argentine State Oilfields, 
(T.Y. 30,884.) 


ares 


urg ; 


motor starter and s 
Harbours, Johannes 


propane ; 
cabinets to take propane sets. 
Buenos Aires ; November 18. 


Pulley Blocks and Jacks, also pulley sets, bottle jacks 








and locomotive jacks. Argentine State Railways, 
Buenos Aires; November 21. (T.Y. 2,111.) 

Bolts, Nuts, Rivets, also screws and washers. South | 
African Railways and Harbours, Johannesburg ; Novem. | 
ber 23. (T. 30,889 and T. 30,890.) 

High-Tension Cables and Transformers, also cable | 
boxes Municipality of Stellenbosch, South Africa ; 
December 1. (T.Y. 30,891.) 

| 
PERSONAL. 
Mr. R. C. Carter, 130, Wellington-hill, West, Bristol, | 


has been appointed agent to Messrs. M. and C. Switch- 
gear, Limited, Kelvinside Works, Kirkintilloch, Glasgow, 
in Gloucestershire, Wiltshire, Dorset, Somerset, Cornwall, 
and Devon. 


Messrs. Epwarp G. Herpert, Liurrep, Atlas Works, | 
Levenshulme, Manchester, have appointed Mr. Alan | 
Kiernan to be their works manager, while Mr. J. O 


Jones has been placed in charge of the territory previously 
covered by Mr. Kiernan. Mr. A. H. Evans has left the 
service of the firm 








Nicket Cast-Iron “ Dorrroy.”’—In a recent issu 
of The Nickel Bulletin, issued by Messrs. The Mond 
Nickel Company, Limited, Thames House, Millbank, 


London, 8.W.1, brief particulars and an illustration are 
given of a 500-gallon mixing kettle made of Dopploy, 
a cast-iron of the 20 per cent. nickel, copper-free, modified 
Ni-Resist type, used for boiling sulphur chloride. In a 
recent investigation the alloy iron was tested against a 
special, close-grained, high-tensile-strength iron. Small 
kettles of both materials were filled with sulphur mono 
chloride and the contents boiled continuously for 119 
days. The Ni-Resist type of iron, it is stated, showed no 
trace of corrosion, but the special unalloyed cast-iron 
showed a weight loss of 11-03 per cent. 


Empire Exurerrion, Detat.—An Empire Exhibition 
will be held at Delhi curing and after the Durbar 
Celebrations, from October, 1937, to February, 1938. 
The exhibition will be planned on an extensive scale ; 
apart from the main entrance buildings, the most 
important structures will be the Palace of Industry and 
the Agricultural Pavilion, each having an area of approxi- 
mately 45,000 aq. ft. In addition, buildings will be 
erected to house various other sections, including trans- 
port and travel, electrical development, textiles, and | 
arts and crafts. Negotiations have been entered into 
for the granting of special railway facilities for exhibitors, | 
for special terms for transport and customs duties, and | 
for the support of leading authorities in India. The 


representatives in Great Britain are Messrs. F. B. Lane, | ( 
Limited, 117, Colmore-row, Birmingham, 3, from whom }« 
further particulars may be obtained. 
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| 
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The Institute of Metals. 
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CONTRACTS. 


Messrs. MERRYWEATHER AND Sons, Limrrep, Green- 
wich-road, London, 8.E.10, are to supply the whole 
of the fire and salvage equipment for three powerful 
tugs ordered from Messrs. Losnitz anp Company, 
Limrrep, Renfrew, by the South African Railways and 
Harbours Administration. Each tug will be fitted with 
a “Greenwich Gem” steam fire and salvage pump ; a 
delivery head for the attachment of six hoses for fire 
fighting; suction and delivery heads for salvage work, 
and a 4-in. monitor. The pump will be capable of 
delivering 1,200 to 1,500 galls. per minute, and of throw- 
| ing a single jet to a height of 200 ft. 
| Messrs. Campripce Instrument Company, Liurrep, 
45, Grosvenor-place, London, 8.W.1, have secured a 
contract from the London County Council for the supply 
of seven electrical CO, recording outfits, to be installed 
| in hospitals in various parts of London. Other orders 
include a contract for four of these outfits received 
| through Measrs. John G. Kincaid and Company, Limited, 
| Greenock, to be installed on Clan Line steamers. 

Messrs. AsHMORE, Benson, Pease anp CoMPANY, 
Liurrep, Stockton-on-Tees, have received a contract 
from the Liverpool Gas en pee for dismantling an 
existing two-lift, column-guided gasholder, and supplying 
and erecting a two-lift spiral-guided gasholder in the 
existing brick tank at the Steel-street station. The 
new gasholder will have a capacity of 575,000 cub. ft. 


} 
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Schlauchelektrode zur Lichtbogenschweissung von 

Kupfer. By Dr.-Inc. Wotrcane Lusset. Berlin: 
V.D.1.-Verlag, G.m.b.H. [Price 3-80 marks.] 

Anleitungsblitten fir das Schweissen im Maschinenbau. 
Edited by Pror. Dr. Taum. Berlin : V.D.I.-Verlag, 


G.m.b.H. [Price 1 mark.] 
Erhthung der Schneidgeschwindigkeiten beim Brenn- 
schneiden durch neue Dusenformen. By Dr.-Ine. 


THEeopor Zosev. Berlin : 
[Price 2-75 marks. ] 

Statistical Year-Book of the World Power Conference. 
No. 1. 1933 and 1934. Edited by Frepericx Brown. 
London: The Central Office, World Power Conference. 
[Price ll.] 

Transactions of the Institution of Naval Architects. Edited 
by G. V. Boys. Volume LXXVIII. London: Offices 
of the Institution. 

Handbook of Engineering Fundamentals. Prepared under 
the editorship of Oviy W. Esupacn. New York : 
John Wiley and Sons, Incorporated. London: Chap- 
man and Hall, Limited. [Price 25s. net.] 

Electronics and Electron Tubes. By E. D. McArtruour. 
New York: John Wiley and Sons, Incorporated. 
London : Chapman and Hall, Limited. [Price 12s .6d. 
net.] 

Control of Electric Motors. By P. B. Harwoop. New 
York: John Wiley and Sons, Incorporated. London : 
Chapman and Hall, Limited. [Price 22s. 6d. net.] 

The Making and Moulding of Plastics. By L. M. T. 
Bett. London: Hutchinson’s Scientific and Technical 
Publications. [Price 12s. 6d.] 

Dams. A_ Bibliography of Books, Periodicals and 
Society Publications Appearing from January, 1924 
Through March, 1936. Compiled by Atvan W. CrarK. 
Fort Belvoir, Virginia, U.S.A.: The Engineer School. 

Air Ministry. Meteorological Office. Reference M.O. 395. 
British Rainfall, 1935. The Seventy-Fifth Annual 
Volume of the British Rainfall Organization. Report 
on the Distribution of Rain in Space and Time Over the 
British Isles During the Year 1935 as Recorded by Over 
5,500 Observers in Great Britain and Ireland. London : 
H.M. Stationery Office. [Price 15s. net.] 

Transactions of the American Institute of Mining and 
Metallurgical Engineers. Volume 120. Iron and Steel 
Division, 1936. New York: Offices of the Institute. 

United States Bureau of Labor Statistics. Serial No. 
R. 415. Earnings and Hours in Bar, Puddling, Sheet- 
Bar, Rod, Wire and Sheet Mills, 1933 and 1935. Wash- 
ington: Superintendent of Documents. 

The Newcomen Society. The Collected Papers of Rhys 
Jenkins, M.I.Mech.E., Former Senior Examiner in the 
British Patent Office. Comprising Articles in the Pro- 
fessional and Technical Press Mainly Prior to 1920 and 
a Catalogue of Other Published Work. Cambridge : 
The University. [Price ll. ls.] 

Das Stahigeriist fiir den Umbau der Mohammed Aly- 
Moachee auf der Citadelle zu Kairo. By Dr.-Ina. I. A. 
et DemirpasH. Ziirich: A. G. Gebr. Leemann & Co. 
[Price 1 franc 50 centimes.] 

The Journal of the Institution 
Volume XVI. August, 1936. Calcutta: Offices of 
the Institution, 8, Gokhale-road. [Price 10 rupees.] 

Drainage and Sanitation. A Practical Exposition of the 
Conditions Vital to Healthy Buildings, Their Surround- 
ings and Construction, Their Ventilation, Heating, 
Lighting, Water and Waste Services. By E. H. Biake. 
Fifth edition, revised by W. R. Jenkins. London: 
B. T. Batsford, Limited. [Price ]5e. net.] 

The Journal of the Institute of Metals. Volume LVIII. 
1936. No. I. Edited by G. SHaw Scorr. London : 

Offices of the Institute. 


V.D.1.-Verlag, G.m.b.H. 


of Engineers (India). 


Metallurgical Abstracts (General 


and Non-Ferrous). New Series. Volume 2. Edited 








by G. SHaw Scorr. London: Offices of the Institute. 
Tas “ loeat Home” Exurprrion.—The 2ist Daily 
Mail “Ideal Home" Exhibition will open at Earl's | ¢ 


‘ourt, London, 8.W.5, on April 22, 1937, and will close 


advance in the design of cargo carrying vessels. 
tonnage will be 9,500 tons. 
expansion engines working in conjunction with Rowan- 
Gitaverken turbo-compressors will be supplied by Messrs 





NOTES FROM THE NORTH. 


Grascow, Wednesday. 


Scottish Steel Trade.—Two points of interest in con- 
nection with the Scottish steel trade fall to be recorded 
this week—a slackening off in new business, and the 
activity at the works. The former is generally consi 
dered to be only a passing phase and was to be expected 
to some extent, after the heavy commitments of the 
past few months, and producers are very sanguine that 
order books will fill up again before very long. At the 
present moment the contracts on hand ensure the 
steady running of plant until at least the end of this year, 
and in most cases well into the New Year. New ship. 
building orders are coming along slowly, but there are 
prospects of quite a number being placed locally at no 
distant date, as well as the three reported to-day, and 
that would mean more business for the steelmakers. 
The makers of black-steel sheets are still busy and this 
state is likely to continue when the large amount of 
business placed at the Motor Show is taken into account. 
The demand for special sheets from the industry has 
been very large during the past year, and it is expected 
to be even larger during the next few months. Other 
consumers of sheets are also doing well. The following 
are the current prices :—Boiler plates, 91. 17s. 6d. per 
ton; ship plates, 91. 7s. 6d. per ton; sections, 91. per 
ton ; medium plates, 9/. 15s. per ton ; black-steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 12l. per ton, 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum 4-ton lots 14/1. per ton, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—In the malleable-iron trade 
of the West of Scotland business is fairly satisfactory 
at the moment, and the day-to-day demand is keeping 
Forward booking is not so good, 


slant working full. 

but the prospects overall seem quite bright. The r 
rollers of steel. bars have well-filled order books and 
are extremely busy. Their main trouble at present 


is the difficulty in securing adequate supplies of “ semis,” 
but they are managing to secure just enough to ensure 
full time running of plant. Prices are as follows: 
Crown bars, 101. 10s. per ton for home delivery, and 10. 
per ton for export; and re-rolled steel bars, 9. 7s 
per ton for home delivery, and 71. 10s. per ton for export. 
Scottish Pig-Iron Trade.—There has been no change 
in the state of the Scottish pig-iron trade during the 
ast week and the furnaces in blast are going steadily. 
here are still fifteen in operation. The demands from 
consumers are of a pressing nature and practically no 
stocks are held, as every ton produced is earmarked. 
The ore position is quite satisfactory so fer despite 
the present trouble in Spain, and supplies coming in 
to port have, so far, proved sufficient to meet require- 
ments. Prices are very firm and the following are 
to-day’s market quotations :—Hematite, 85s. 6d. per ton, 
and basic iron, 75s. per ton, both delivered at the steel 
works ; and foundry iron, No. 1, 8ls. 6d. per ton, and 
No. 3, 79s. per ton, both on trucks at makers’ yards. 
Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, October 24, consisted of 56 tons for overseas. 
During the corresponding week of last year the figures 
were 318 tons overseas, and 55 tons coastwise, making a 
total shipment of 373 tons. 
Shipbuilding Contracts.—Messrs. 


William Hamilton 


and Company, Limited, Port Glasgow, have booked 
an order for two large cargo steamers for Messrs. Douglas 
and Ramsay, Glasgow. 


These two vessels will be built 
to a very high specification and will mark a decided 
Their 
The latest type of triple- 


David Rowan and Company, Limited, Glasgow. Messrs 


The Blythswood Shipbuilding Company, Limited, Scots 
toun, have contracted to build a cargo-carrying steamer 
of 9,000 tons for British owners. Triple-expansion engines 
designed for a speed of eleven knots will be supplied by 
Messrs. David Rowan and Company, Limited, Glasgow. 
This new vessel will be built to the highest class of the 
British Corporation. 








Tue InstiruTion oF ELEectricaL ENGINEERS.—The 


Electrical Engineers’ Ball for 1937 will be held at Gros- 
Vv 
February 5, the day after the annual dinner of the 
Institution 
remaining after defraying the costs will be handed over 
to the Benevolent Fund of the Institution. 


venor House, Park-lane, London, W.1, on Friday, 


of Electrical Engineers. Any surplus 


Arrcrarr CoNsTRUCTION FOR MEssrs. AIR-FRANCE. 


A number of large-capacity aircraft are at present under 
construction for Messrs. ; 
multi-engined craft in which Hispano-Suiza engines 
predominate, and among them are three flying boats, 
namely, a four-engined Lioré-et-Olivier No. 47 machine, 
a four-engined Loire-Nieuport No. 102 machine, and a 
new flying boat of the six-engined Latécoére ‘‘ Lieutenant 
de Vaisseau Paris’ type, which carries 30 passengers 
All three are destined for trans-oceanic travel, the first two 
for the South Atlantic and the last for the North Atlantic. 
Fleets of powerful machines under construction for regular 
use on Air-France routes, comprise Farman four-engined 
40-seaters and Dewoitine three-engined No. 338 machines 
accommodating 22 passengers. 
driven by Hispano engines, with the exception of one 
of the Farmans, which is fitted experimentally with four 


Air-France, Paris. All are 


All these aircraft are 


indme-Rhéne K.l4-type engines. The others ar¢ 


furnished with 690-h.p. Hispano liquid-cooled engines 
while the 


Dewoitines have three 575-h.p. air-cooled 





ym May 29. The offices of the Exhibition are at New 
‘armelite House, London, E.C.4. 





Hispano engines. 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—The Welsh steam coal market 
pursued a quiet course throughout the past week. 
French customers displayed a fair interest, and ship- 
ments to that country were on a slightly improved scale, 
but demand from all the other leading export trades 
remained disappointing. Consequently, the few popular 
grades maintained a strong tone, but otherwise the 
market presented a dull appearance. Considerable 
interest was displayed in the negotiations now proceed- 
ing between the British and Italian Governments, and 
it was felt on the market that a new trade agreement 
was approaching conclusion. This would be followed 
by an early resumption in trade, but it was understood 
that Italy would control her imports by a quota system, 
and that this would be based on a percentage of a basic 
year. It was stated that the year 1934 had been chosen, 
and that imports would be restricted to 40 per cent. of 
the total received during that period. South Wales then 
shipped 2,182,706 tons. Local exporters have been 
asked to prepare particulars of outstanding debts and 
of their business with Italy over a certain period for the 
Monmouthshire and South Wales Coal Owners’ Associa- 
tion and the South Wales Coal Exporters’ Association, 
prior to a delegation to Rome. Business on contract 
account was slow, and the only new order circulating on 
the market was from the Algerian Railways, who were 
inquiring for 129,000 tons of Welsh coal and 30,000 tons 
of patent fuel. Tenders were called for on an f.o.b. 
They were also inquiring for some German 
coals. During the past week the Control Board issued 
new prices for the supply of bunker coals on contract 
over 1937. These included some advances ranging from 
3d. to ls. 6d. The largest increase was in respect of 
small coals, while there was little change in the case of 
large descriptions. Best large grades were again in 
very quiet request, and ample supplies were offered at 
unimproved prices. Second qualities, however, were in 
moderate demand, and moved off steadily. Cobbles 
were inactive, while bituminous sized kinds were dull 
and lifeless. Shippers continued to experience difficulty 
in obtaining early deliveries of the washed small and 
sized descriptions and values were firmly maintained. 
Ordinary smalls were not so freely available as a result 
of the improved demand from France. Throughs were 
steady. Cokes were again in active demand and strong, 
while patent fuel was unaltered. 

Iron and Steel Trade.—The iron and steel industry of 
South Wales and Monmouthshire continued to enjoy 
good activity last week. Production generally remained 
at high levels, and the present heavy commitments were 
sufficient to ensure good employment at the works for 
some time ahead. 


basis. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—There has been no material change 
in the industrial position locally. The majority of the 
big steel and engineering works are operating to capacity 
and have good order books. The inland demand for 
both raw and semi-finished material and finished products 
is well up to recent standard, while overseas requirements 
are on the up-grade. Unemployment in the steel trade 
shows a further decrease. Mr. Walter Dodgson, the 
district organiser of the Iron and Steel Trades Con- 
federation, reports that the monthly average of unem- 
ployed steel-workers in Sheffield and Attercliffe in 1935 
was 6,203, as compared with the latest figure of 4,345. 
In Rotherham the figure in 1935 was 1,191, as against 
the current figure of 1,068. The demand for raw and 
semi-finished materials is of such dimensions that large 
batteries of furnaces are turning out record outputs. 
So far Sheffield works have been able to obtain their 
full supplies of pig-iron, but in some quarters anxiety 
is felt as to future needs. There is also a strong call for 
steel-making alloys. The scrap market is in a lively 
condition. Dealers are handling bigger tonnages, but 
complaints are still freely heard as to the poor margin 
of profit that is available. A steady level of activity 
is being maintained by the heavy machinery and engin- 
eering branches. The influx of orders is more than 
sufficient to replace expiring contracts. Works speciali- 
sing in the production of shipbuilding requisites have 
good order books, and are supplying an increased tonnage 
of steel, machinery parts, and tools to associated ship- 
yards. Railway rolling stock is in better demand, not 
only by British railways, but by foreign undertakings. 
Armament and munition works are busy. Rolling mills, 
forges, press shops, and slab and billet mills are all 
accounting for bigger outputs. Sheffield continues to 
do a good trade in machinery and plant for gold and 
Silver-mining enterprises in South Africa, New Zealand, 
and Australia. Financial restrictions in South America 
have tended to restrict shipments to that market. In the 
special steel branches an active state of affairs exists. 
Stainless steel is in exceptionally heavy demand. Shef- 
tield’s output of automobile steel and fittings shows a 
monthly increase. The aircraft industry is also taking 
a bigger tonnage of locally made steel and engine parts. 
The tool branches have maintained recent progress. 
Engineers’ small tools are in good request. Some works 
using machine tools are experiencing difficulty in securing 
supplies. The light foundries are busy. 

South Yorkshire Coal Trade.—Quiet conditions continue 
to operate in the export market. There is an improved 
inquiry for nuts and smalls, but supplies are on the short 
side owing to the strong inland demand. The call for 
industrial coal on home account is as strong as ever. 
Smalls are in request by coke-making works. Steam coal 


is firm. Electricity-generating stations are taking bigger | Publications Department, 28, Victoria-street, London, 
supplies of small coal. 


Foundry and furnace coke are in 





strong demand. The house coal market shows further | 
improvement. Quotations are :—Best branch hand- 
icked, 27s. 6d. to 29s. 6d.; kitchen nuts, 20s. to 21s. ; 
ouse coal, 23s. to 24s.; seconds, 21s. to 22s.; kitchen 
coal, 18s. to 2ls.; Derby brights, 21s. to 22s.; and best 
South Yorkshire, 24s. to 30s. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The stringent statistical 
state of the Cleveland pig-iron trade is causing concern. 
Makers have next to no tonnage stored at the blast- 
furnaces, and consumers are not only without stocks, 
but see little prospect of being able to accumulate 
tonnage for use in emergency cases. They are dependent 
on almost day-to-day deliveries, but makers claim that 
by cautious rationing they can eontinue to- supply 
quantities sufficient to keep works regularly employed. 
Merchants are handling very little iron, and experience 
difficulty in obtaining parcels, even for distribution 
among home buyers. Their efforts to secure iron for 
shipment to the Continent against contracts long overdue 
for completion are unsuccessful. Buyers are very keen 
to negotiate, and would readily purchase small or large 
parcels, for either early or forward delivery, at round 
about recognised market prices, but makers cannot be 
induced to negotiate at all extensively. Fixed minimum 
quotations remain at the level of No. 3 quality at 75s. 
delivered to Tees-side users and to firms at Falkirk, 
77s. delivered to various parts of the North-East coast, 
and 78s. delivered to Glasgow. 

Hematite.—Scarcity of East-coast hematite pig-iron 
is acute and likely to continue so, but in this branch, 
as in the Cleveland pig department, producers manage 
to cover urgent needs of home consumers. They have 
little iron available, however, for other purposes, and 
pay no heed to pressure by second hands to release 
tonnage in order to reduce heavy arrears of shipment 
to foreign destinations. A large proportion of the 
hematite production is going into direct use in its molten 
state at local works, and the requirements of Tees-side 
users promise to increase. Buyers are more anxious than 
ever to enter into contracts for delivery over lengthy 
periods, but makers refuse to entertain offers. Market 
values keep at the equivalent of No. 1 grade of iron 
at 85s. 6d. delivered to North-Eastern areas with the 
understanding that 5s. rebate is made to buyers who 
do not place orders in other markets. 

Foreign Ore.—Consumers of foreign ore are fairly 
well placed as regards supplies, and imports continue to 
be steadily discharged in fulfilment of purchases made 
some time ago, but negotiations for renewal of expiring 
contracts, and new business, cannot be looked for until 
conditions change. 

Blast-Furnace Coke.—The large make of Durham 
blast-furnace coke is well taken up, and prices are 
steady on the basis of good medium qualities at 24s. 6d. 
delivered to Tees-side works. 

Manufactured Iron and Steel.—There is no relaxation 
of the unprecedented demand for semi-finished and 
finished iron and steel. Overseas’ inquiries are large and 
expanding, but manufacturers are still concentrating 
on coping with domestic requirements, and are conse- 
quently compelled to neglect export trade considerably. 
Home requirements—particularly for semi-finished steel— 
necessitate increased imports of foreign material. For 
home business, quotations stand: Common iron bars, 
101. 10s.; best bars, 111.; double best bars, 111. 10s. ; 
packing (parallel), 91. 7s.; packing (tapered), 101. 10s. ; 
steel billets (soft), 61. 2s. 6d.; steel billets (hard), 
7l. 7s. 6d.; steel bars, 91. 7s.; rivets, 121.; steel boiler 
plates, 91. 17s. 6d.; steel ship plates, 91. 7s. 6d.; steel 
angles, 91.; steel joists, 91. 7s. 6d.; heavy sections of 
steel rails, 81. 10s. for parcels of 500 tons and over, and 
9l. for smaller lots; and fish plates, 12/. 10s. Black 
sheets (No. 24 gauge) are 121. for delivery to home cus- 
tomers and 101. 10s. f.o.b. for shipment abroad; and 
galvanised corrugated sheets (No. 24 gauge) are 141. for 
delivery to home customers, and 12l. 10s. f.o.b. for 
shipment overseas. 

Scrap.—Several kinds of iron and steel scrap are in 
considerable and increasing demand, and generally the 
condition of the market is strong, with a rising tendency 
of values. Light cast-iron is quoted 53s.; heavy cast- 
iron is readily taken up at 65s.; machinery metal is in 
good request at 67s. 6d.; and 60s. is a buyers’ figure for 
heavy steel. 








British STANDARD SPECIFICATION FOR UNVARNISHED 
Parers.—The range of British standard specifications 
for electrical insulating materials has been extended 
by the publication of a specification for Papers (Un- 
varnished) for Electrical Purposes. Owing to the variety 
of such material and the different processes of manufac- 
ture and of employment, it has only been possible to 
indicate broad classifications and typical thicknesses, 
and the limits included apply only to the thicknesses of 
papers which are given in the table. The specification 
is intended to be used as a guide for purchasing purposes 
and is not intended to convey recommendations respecting 
processes. Maximum and minimum values are given for 
the following properties: Tensile strength, tearing 
strength, oil absorption, air permeability and acidity 
or alkalinity. Definite limiting values are given for the 
following properties: Thickness, di-electric strength, 
ageing, mineral ash and freedom from conducting 
paths. Copies of the specification (B.S.8. No. 698-1936) 
can be obtained from the British Standards Institution, 
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NOTICES OF MEETINGS. 


‘ INSTITUTION OF MECHANICAL ENGINEERS.—Education 
froup: To-night, 6 p.m., Storey’s-gate, S.W.1. In- 
formal discussion on ‘* Some Aspects of American Tech- 
nical Education,” to be introduced by Dr. C. H. Spiers. 
Institution : Friday, November 6, 6 p.m., Storey’s-gate, 
8.W.1. Extra General Meeting. Thomas Hawksley 
Lecture: ‘‘ The Spectroscope and the Atom,”’ by Pro- 
fessor Alfred Fowler. 


Roya Instrrution.—To-night, 8.30 p.m., 21, 
marle-street, W.1. Conversazione. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Mersey 
and North Wales (Liverpool) Centre: Monday, Novem- 
ber 2, 7 p.m., The University, Liverpool. The Twenty- 
Seventh Kelvin Lecture: “The Transmutations of 
Matter by High-Energy Particles and Radiations,’’ by 
Dr. J. D. Cockeroft. North-Western Centre: Tuesday, 
November 3, 7.30 p.m., The College of Technology, 
Manchester. ‘‘ Cineradiography,” by Mr. R. R. Rey- 
nolds. North-Eastern Centre : Wednesday, November 4, 
7 p.m., The Literary and Philosophical Society, West- 
gate-road, Newcastle-upon-Tyne. Faraday Lecture: 
“ Television—An Outline,” by Dr. E. Mallett. Trans- 
mission Section: Wednesday, November 4, 8 p.m, The 
Criterion Restaurant, W.1. Annual Conversazione. 
Institution: Thursday, November 5, 6 p.m., Savoy- 
place, Victoria-embankment, W.C.2. Ordinary Meeting. 
“The Effects of Impulse Voltages on Transformer 
Windings,” by Dr. T. E. Allibone and Messrs. D. B. 
McKenzie and F. R. Perry. Meter and Instrument 
Section: Friday, November 6, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Chairman's Inaugural 
Address, by Mr. F. G. Shotter. 

INSTITUTION OF Civil ENGINEERS.—Tuesday, Novem- 
ber 3, 6 p.m., Great George-street, S.W.1. Ordinary 
Meeting. Presidential Address, by Sir Alexander Gibb. 
Manchester and District Association: Wednesday, 
November 4, 6.45 p.m., The Manchester Literary and 
Philosophical Society, 36, George-street, Manchester. 
“The Application of Electricity in Mining,” by Mr. 
B. L. Metcalf. Yorkshire Association: Wednesday, 
November 4, 7.30 p.m., Grand Hotel, Sheffield. Chair- 
man’s Address, by Mr. J. K. Swales. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, November 3, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. General Meeting. ‘““Timber 
and Shipbuilding,” by Mr. W. A. Robertson. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
November 3, 7.45 p.m., The Institution of Electrical 
Engineers, Savoy-place, Victoria-embankment, W.C.2. 
General Meeting. ‘“‘ Various Locations of Engine and 
Final Drive for Automobiles,” by Dr. G. A. Rohr. 

INsTITUTE OF MeEtTAILS.—Wednesday, November 4. 
7 p.m., Constitutional Club, St. Ann-street, Manchester, 
Joint Meeting with Mancuester METALLURGICAL 
Socrety. ‘* The Resistance of Some Special Bronzes to 
Fatigue and Corrosion-Fatigue,’’ by Dr. H. J. Gough and 
Mr. D. G. Sopwith. Birmingham Local Section : Thurs- 
day, November 5, 7 p.m., James Watt Memoria! Institute, 
Birmingham. ‘“ Present Trend in Alloy Constructional 
Steels,’ by Mr. J. A. Jones. 

Nortu-East Coast InstrruT1ioN OF ENGINEERS AND 
SHIPBUILDERS.—Friday, November 6, 7 p.m., The Lite- 
rary and Philosophical Society, Newcastle-upon-Tyne. 
Joint Meeting with the North-Eastern Centre of Tue 
INSTITUTION OF ELECTRICAL ENGINEERS. The Parsons 
Memorial Lecture: ‘‘ Sir Charles Parsons and Steam,”’ 
by Sir Frank E. Smith. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 


Albe- 








MopeEerRN Gas EQuIPpMENT FOR LABORATORIES —Most 
laboratory processes depend on heat, and gas is fre- 
quently used for this purpose ; hence a recent publication 
issued by the British Commercial Gas Association. Gas 
Industries House, 1, Grosvenor-place, London, 8.W.1, 
entitled ‘‘Modern Gas Equipment for Laboratories,” 
should be most useful in indicating to laboratory workers 
what modern appliances are available. The pamphlet 
contains 50 illustrations, and descriptions of many kinds 
of apparatus are furnished, including Bunsen burners, 
water heaters, ovens, water baths, refrigerators, incinera- 
tors, muffles, and tube, crucible. assay, and tool-hardening 
furnaces. Copies may be obtained gratis on application 
to the Association. 


ConFreRENCE ON MECHANICAL FARMING.—The second 
Conference on Mechanical Farming will be held at 
Rhodes House, Oxford, from January 5 to 8, 1937, 
under the joint auspices of the School of Rural Economy, 
the Agricultural Economics Research Institute, and the 
Institute for Research in Agricultural Engineering of 
the University of Oxford. Among the contributions to 
be discussed are papers by Messrs. 8. J. Wright and 
E. B. Black on “ Tractor Performance in Theory and 
Practice ” ; ‘‘ The Scientific Basis of the Art of Cultiva- 
tion,” by Dr. B. A. Keen; “ Practical Experiences with 
Grass-Drying Equipment: (a) The Curtis-Hatherop 
Drier,” by Mr. A. G. Bazley, (b) “‘ The Ransome Drier,” 
by Mr. J. E. Chambers, and “ (c) The I.C.I. Drier,” by 
Colonel R. Vaughan-Williams; and “A Review of 
Combine Harvesting in 1936,’ by Mr. J. E. Newman. 
In connection with the Conference, visits have been 
arranged to Messrs. Morris Motors, Limited, and Messrs. 
The Pressed Steel Companv of Great Britain, while a 
Conference dinner wil] be held at 8 p.m. on January 5 in 
Christ Church Hall. The Conference secretary is Mr. 
S. J. Wright, M.A., Institute for Research in Agricultural 
Engineering, University of Oxford, Parks-road, Oxford. 
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32-CUBIC YARD ELECTRICALLY-OPERATED STRIPPING EXCAVATOR. 


CONSTRUCTED BY MESSRS. MARION STEAM SHOVEL COMPANY, MARION, OHIO, U.S.A. 


(For Description, see Page 469.) 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C. > 
desire to call the attention of our readers 
eters eee ee is one BOLE ADL EESS, 

and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 
TELEGRAPHIC * ENGINEERING,” LESQUARE 
ADDRESS LONDON. 
TeLEPHONE NuMBER—TEMPLE BAR 3663 (2 lines) 


SUBSCRIPTIONS, HOME AND FOREIGN. 


‘ ENGINEERING” may be ordered from any 
ssunaiel in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom . £3 5 0 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies.. 3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
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THE MODERN STEAM LOCOMOTIVE. 


Ir is a rather remarkable fact that while it is 
acknowledged that locomotive papers always attract 
large and enthusiastic audiences to our two senior 
institutions, this subject should have figured, as 
Sir Nigel Gresley pointed out on Friday last, 
comparatively seldom among presidential addresses. 
This rarity alone justified Sir Nigel in his choice of 
topic, and it may be said, without fear of contradic- 
tion, that had he decided upon any other, members 
of the Institution of Mechanical Engineers would 
have been disappointed. 

Moreover, events of recent years have been such 
that some review of the kind given in the address 
in question, which we commence to reprint in 
abridged form elsewhere in this issue, proves very 
acceptable, illustrating as it does the great powers 
of resource which are devoted to modern engineer- 
ing. It is well known that when electricity came 
upon the scene, the gas industry took on a new lease 
of vigorous life. The same has happened to the 
marine steam engine, threatened by internal com- 
bustion ; and we cannot refrain from a very con- 
siderable sense of satisfaction in the knowledge 
that the steam locomotive is to-day facing its 
competitors with such success. It has always been 
a characteristic of the British people that they 
cherish a cordial admiration for 4 good fighter, 
whether in the field of sport, politics, or elsewhere. 
A contest always arouses our interest, and at the 
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le 
the case, has adopted tactics and modes of attack 
which time will show, in some cases, to have been 
better left alone. 
locomotive undoubtedly has experience on its side. 
A not unsuccessful career of 100 years has led it 
from strength to strength, and, while with the 


same time we invariably develop a strong under- 
current of hope that the prize may fall to the 
contestant suffering some disability, if such there 


and there, for tactical reasons, as Sir Nigel has 
shown, on the main issue it still wins handsomely, 
and it is likely to be many a day before it is called 
upon to resign its honours. 

We imagine that the chief interest of most 
railwaymen will lie in that part of Sir Nigel’s 
address which dealt with his investigation of the 
work of the Flying Hamburger and the results which 
followed therefrom. As often happens in this 
country, news gets spread about of some wonderful 
development abroad, and what has come to be 
styled an inferiority complex results in an agitation 
for its immediate adoption here, lest we find our- 
selves going to the dogs; and in these days of 
Press campaigns, frequently founded upon _half- 
truths, the public very often allows itself to be 
seriously led astray in such matters. As was shown 
on Friday last, the Flying Hamburger puts up an 
excellent performance, but, since its inauguration, 
steam locomotives have been produced in Germany 
itself which very nearly equal its performance. To 
us, in this country, however, the chief point lies in 
the fact that the Flying Hamburger accomplishes 
its feat under exceptionally favourable conditions, 
and while in no way wishing to detract from the 
merits of the performance, it is extremely interesting 
to note that when invited to do so, the designers of 
that unit were unable to produce a correspondingly 
satisfactory solution to meet conditions in this 
country. Working on their own lines and with a 
train accommodating only 140 passengers, they were 
unable to promise a performance coming into the 
same category as that of the Silver Jubilee, with 
its ample and roomy accommodation for 198 
passengers. The success of the latter need not be 
enlarged upon here—it is proved from the figures 
given elsewhere, and by the willingness of passengers 
to pay the supplementary fee demanded. 
| It is, of course, a fact that the Flying Hamburger 
| accomplishes much of its run at a sustained speed 
| of 100 m.p.h. and over, the line it runs over being 
| particularly favourable to this. On the other hand, 
with the gradients, curves and speed restrictions 
imposed through junctions and stations, anything 
of a comparable nature would be very difficult to 
schedule for our main lines. The Silver Jubilec 
does not rely on long runs at such speeds, but on 
the possibility of making good time uphill. For 
many years this has been the main objective of the 
locomotive departments of our systems. As the 
President showed in his address, the ability on an 
undulating road to cut down time on up gradients 
is far more valuable than fast time down hill. Sir 
Nigel has always been an advocate of units of 
sufficient power to attain this object, and in this 
follows the worthy tradition of the old Great 
Northern. We well remember the stress laid upon 
this very point by the late Mr. H. A. Ivatt, when 
he introduced his Atlantics. Mr. Ivatt was all out 
for high speed in those days of nearly 40 years ago, 
but he was far more strongly against attaining a 
good start-to-stop time by excessive speeds for parts 
of the run. The principle still holds, though modern 
conditions have necessitated tractive units far 
exceeding those of Mr. Ivatt’s days, and probably 
of his conception, although his large-boilered loco- 
motives may be said to have opened a new era on 
our lines. 

Sir Nigel mentioned the fact that Mr. 8. W. 
Johnson deplored the limitations of the 4 ft. 84 in. 
gauge, and pointed out that the real limits were 
set on our British lines by the loading gauge. This, 
of course, is true, but at the same time the realisa- 
tion of this fact was of slow growth. There was a 
time when cylinder power was regarded as all- 
important, and in days which are now almost 
ancient history, superintendents were cudgelling 
their brains as to how to get larger cylinders between 
the frames ; a few only, who placed them outside, 











In the present contest, the internal-combustion 
ngine has youth on its side, and, as has always been 


On the other hand, the steam 


were at all threatened by the loading gauge. In 


those days boilers were about 50 in. in diameter and 
the centre line about 7 ft. 6 in. 
Gradually it dawned upon locomotive engineers that 
power lay in an adequate boiler, and in order to 
develop this part of the machine the centre line 
was raised bit by bit, to allow of larger barrels. 
Mr. Ivatt was among the leaders in this movement, 
but his old friend, still fortunately with us, Sir John 
wisdom of age, it may give a little ground here | Aspinall, set, for some time, if we remember rightly, 


above rail level. 
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the limit for height of boiler centre, going from 
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for which these sums were promised having now 


about the then normal figure of 7 ft. 9 in. in his| expired, the question has arisen whether the work 


standard 4-4-0 type, at one step to the 8 ft. 11} in. 
of his large 4-4-2 inside-cylinder engines of 1899. 
To-day the L.N.E.R. engines have boiler barrel 
diameters of 77 in., with the centre at 9 ft. 44 in. 
above rail level. 

In the carlier days of which we have been 
speaking, as each design appeared, it was explained 
to an interested engineering circle how it was 
the absolute limit in size that could be squeezed 
into the loading gauge; and yet we have since 
seen, if not year by year, most certainly a very 
steady growth in the power of the units which 
the ingenuity of locomotive engineers has made 
possible, until, as is shown in the address, the most 
powerful engines to-day have about twice the 
capacity they bad when the big-boiler era began. 

Sir Nigel’s address touched on many interesting 
points besides the above, which, however, we cannot 
discuss here. He referred to the ever-present diffi 
culty of the loose-link coupling and private-owner 
wagons, which together make the speeding up of 
any but a relatively few freight trains a practical 
impossibility. The only alternative seems to be the 
even more expensive one of more segregated fast 
and slow road accommodation if many high-speed 
services are to run. Sir Nigel foresees some 
simplification of certain difficulties in one-class 
trains, but while this may seem promising, unless 
carefully handled the policy might introduce its 
own problems. For many years people were apt to 
speak of the United States as a country where only 
single-class trains were in use; but this was far 
from the fact, and supplemental fares of one kind 
or another have always been common there, either 
for certain trains, or for any other accommodation 
than the none too comfortable “ day coach.” 

We cannot refrain from closing on the same 
subject as that with which Sir Nigel concluded his 
address—the provision of a testing plant. For long 
an advocate of such a plant, Sir Nigel’s views on the 
necessity for it deserve still greater notice, since 
he sent one of his own engines to Vitry to be tested. 
it is well known that in his latest designs he has 
admittedly followed up certain lines of thought 
which French engineers have shown in recent years 
to have been of immense value, and Sir Nigel states 
that as a result of his engine's trials at Vitry he 
obtained most valuable information. To  our- 
selves, who long before the war—how long may be 
imagined by the fact that we suggested the late 
Professor W. E. Dalby, then in his prime, as 
suitable to take charge of such research—argued 
in these columns in favour of such a plant, it 
is indeed cheering to hear confirmed the recent 
rumours that it may yet become a possibility. 
In these days of co-operative research it ought not 
to be at all impossible to devise some practical 
scheme, either with or without the valuable encour- 
agement by means of which the Department of 
Scientific and Industrial Research so often brings to 
a successful issue the most unpromising of situa- 
tions. 


be 








RESEARCH ON SPECIAL STEELS. 


Some three years ago we supported in these 


columns an appeal for funds to carry on research on | 


steels for use under high pressures and temperatures, 
and it is satisfactory to know that the necessary 
money was forthcoming, even though at the time 
industrial conditions were not too favourable. It 
is, however, the long view that must be taken in 
these matters, and if at the time in question trade 
was poor, it was, none the less, obviously the duty 
of all concerned to put themselves into the best 
possible position to take advantage of any improve- 
ment that might eventually come. At that time 
the appeal was made officially for no more than 
1,500/. per annum, to enable a like amount to be 
claimed from the Department of Scientific and 
Industrial Research. Actually, the funds raised 
resulted in about 3,400/. per annum being available, 
though contributed in somewhat different form. 
In fact, this was made up of 7211. contributed by 
steel producers, 425/. by users, and some 1,455/. 
from the British Electrical and Allied Industries 
Research Association, the Department of Scientific 
and Industrial Research adding 785/. The period 


| is to be continued and, if so, on what lines and 
jon what scale. 

| In order to sound people’s views on these points, 
|@ conference was called on Thursday of last week, 
| under the auspices of the British Electrical and Allied 
Industries Research Association, at which Sir Harold 
Hartley, C.B.E., presided. Those attending repre- 
sented producers, users and research workers and 
institutions interested, and it may be said at once 
that in spite of efforts to discover dissentients, there 
was a unanimous opinion that the work ought to 
be continued. That such should be the case goes 
almost without saying, for, we are still a very long 
way from having all the data we need in the field 
upon which steam engineering is now entering. 
Although we have travelled the road, perhaps, more 
cautiously than our American cousins, as Sir Leonard 
Pearce remarked, the progress has been very definite. 
Ten years ago, he said, pressures of 250 Ib. per sq. in 
and temperatures of 650 deg. F. were the order of 
the day; now we have 600 lb. and 800 deg. F. 
In the last ten years the improvement in efficiency 
in steam stations has been about 40 per cent. to 
44 per cent., and the saving in cost of coal used 
|something of the order of 775,0001. a year. Sir 
| Leonard thought that everything should be done 
| to enable such improvement to be carried further. 
| Temperatures of 1,000 deg. F. and pressures of 
1,300 lb., or even 1,900 lb., such as are being tried 
abroad, he thought, might well be expected here 
in the future. The point arises, if these tempera- 
tures and pressures are in use abroad, how is it that 
the necessary data are not available for the lower 
range in which most engineers are still interested 
here? For instance, the 1,000 deg. F. turbine at 
Detroit, to which we have made reference more 
than once in these columns, is now reported to 
have operated satisfactorily for 25,000 hours. This 
machine, built by the British Thomson-Houston 
Company, must offer proof on no inconsiderable 
scale that the assumptions made in the design 
present a working theory, although the latter may 
still be of a skeleton nature. At the same time, we 
had at this conference Mr. W. B. Woodhouse refer- 
ring to the fact that “after a few years’ use of a 
particular material we find it does not behave quite 
according to specification, and we want greater 
knowledge to give us greater confidence.”’ Although 
something has been done—in fact, a great deal has 
been done—in the past three years, there still 
remains undoubtedly very much to do, and it is 
earnestly to be hoped, therefore, that the support 
necessary will be forthcoming. 

The measure of such support must, of course, 
depend upon the programme, and we would heartily 
endorse the plea put forward by Sir Harold Hartley 
for an acceleration of the work. Incidentally, 
Dr. Desch, in pointing out how this would involve 
an increase in expense, paid a welcome tribute to 
the help that had been received by the results ob- 
tained in private research laboratories being placed 
so unreservedly at the Committee’s disposal. This 
was in line with Mr. H. L. Guy’s recommendation 
of such co-operative research, as tending to elimi- 
nate the “school of thought” bias of a single 
agency. It must be, of course, for the Committee 
to decide exactly what lines further investigation 
shall take. Sir Leonard Pearce suggested several, 
whereas Mr. Heck, representing Lloyd’s Register, 
and Admiral Whayman both stressed the need for 
deciding upon simple acceptance tests, so that 
engineers might feel with some certainty that the 
materials offered were uniformly reliable and could 
be depended on to do what was claimed for them. 
The importance of this aspect requires no stressing. 

As to the amount of the appeal, we take it that 
the interests concerned will not allow themselves 
to be disgraced by any shortcomings in this direc- 
tion. It is well known that the best milker will in 
the end run dry if insufficiently nourished, and we 
cannot expect engineering to give us the best results 
unless we feed it adequately. Mr. A. J. Grant very 
pertinently remarked that the last conference was 
held when economies were being sought in all 
directions, and suggested that now that times were 
| better, subscriptions might well be larger. In the 
Bible is a saying: If they do these things in 
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the green tree, what shall be done in the dry? 
May we not apply, with Mr. Grant, the converse 
to the present case, and with the 3,400/. per annum 
behind us for the lean years that are past, look 
forward to a substantial increase for the next stage 
of this work. Dr. Hatfield modestly asks for 5,000!.,, 
which we hope and believe will be forthcoming 
without the least difficulty; we would be stil] 
more delighted to hear of it being well surpassed. 








THE PLANNING OF ELECTRICAL 
INSTALLATIONS. 


Tue Presidential Address of Mr. H. T. Young, 
which was delivered before the Institution of 
Electrical Engineers on Thursday, October 22, is 
a call to architects of large buildings to consider 
the planning of the electrical installation at the 
earliest possible moment. There are several good 
reasons for the adoption of this policy. Architects 
argue that their profession is as much an art as a 
science, and more of both than of an industry. 
From an ethical point of view, therefore, they 
should appreciate the contention that so important 
a part of a building as the electrical installation 
should be worked into the plan from the beginning, 
and play its part in bringing the whole into balance, 
rather than, as is too often the case, forming an 
unsightly excrescence. 

Economically, too, there is little to be said for 
a policy which allows the carcase to be erected, 
then partly knocked down to accommodate the 
wiring, and subsequently patched up. This is 
expensive in itself, accounting for some 10 per cent. 
of the cost of the installation, and often weakens the 
structure. We are glad to learn that the Building 
Research Station is conducting an investigation on 
this point. Fortunately, this process has become 
almost impossible in modern steel and concrete 
buildings which, as Mr. Young said, when completed. 
ire almost impregnable fortresses against electrical 
services. Further, the first tenders for a complete 
building nearly always exceed the estimated costs, 
and more often than not the gap is closed at the 
expense of the services. This is economy in the 
wrong direction. 

Technically, delay in placing the electrical instal- 
lation at the outset causes unnecessary difficulties 
to the contractor and workmen, and leads to 
makeshifts which may, in the long run, be incon- 
venient and expensive, if nothing more. More- 
over, it results in a lack of flexibility, which is 
undesirable in a building the full purpose of which, to 
begin with, is often indeterminate. On the grounds 
of service, such a building therefore fails of its 
purpose ; and, though it may have a potential useful 
life of twenty-five years to fifty years or more, its 
electrical equipment is inadequate before it is 
occupied. The consequences are that extensions 
and alterations are necessary at an early stage, 
and that the drawbacks, which we have already 
mentioned, are accentuated. Bad as this state of 
affairs is when lighting only has to be taken into 
account, it is aggravated when, as is generally 
the case at the present time, electricity is used for 
heating, cooking, and other purposes. 

That the field to which these arguments apply is 
a wide one is made clear by some figures given by 
|Mr. Young. The estimated cost of the electrical 
equipment installed in new and old _ buildings 
during 1934 was 61,135,0001., of which 18,065,0001. 
was accounted for by cables and accessories and 
| 9,800,008. by apparatus, such as lighting fittings, 
cookers, heaters, refrigerators, and irons. Inci- 
dentally, no less than 26,350,000/. was spent on 
radio apparatus. The value of the new buildings 
| erected in Great Britain in 1935 was 268,422,0001., 
and of this sum the electrical equipment, excluding 
industrial plant and radio apparatus, accounted for 
some 20,000,0001. Putting the position in another 
way, a large London store has an annual electrical 
| consumption of 7,250,000 kWh, which is equal to that 
| of such towns as Weymouth and Perth, with popula- 
| tions of 21,982 and 34,807, respectively, or the whole 
| of the Isle of Wight. Its outgoing telephone calls 
| equal those of Tonbridge, a town with a population 
of 16,332. A large hotel has an annual consumption 
| of 2,250,000 kWh, while corresponding figures for 
' blocks of offices and residential flats are 1,016,000 
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kWh and 1,500,000 kWh. Both sets of figures go 
to show, on the ground of mere magnitude, the 


importance of planning the electrical installation 
concurrently with that of the building. This may 
be emphasised by considering another aspect of the 
problem. The inconvenience of taking up floors or 
disturbing walls for extensions is sometimes too 
grievous to be borne, and, in consequence, work 
of this kind which ought to be done is left undone. 

Turning from destructive to constructive  criti- 
cism, Mr. Young laid down the essentials of a good 
modern electrical installation. Adequate space 
must be provided for the undertaking’s substation, 
as the load of a large building is sufficient to neces- 
sitate a supply at high tension. Space is also 
essential in the main switch room, from which 
channels or ducts must be provided leading to 
the local distributing centres. From these centres 
ducts for all services from which tappings can be 
made at frequent intervals, as required, must be 
run under the floors, and it is here that co-operation 
with the builders is especially desirable. In the 
United States, for instance, cellular steel joists 
which take the weight of the flooring and through 
which the electrical wiring runs are being employed, 
while partition walls of various designs are being 
put to equally good use. Under-floor duct systems 
have, in fact, been adopted as standard practice in 
the United States and Canada during the last ten 
years, as readers of ENGINEERING will recall, and 
in Mr. Young’s opinion they are essential to an 
adequate and flexible installation. 

High class modern British practice in this respect 
isexemplified by the new building of the University 
of London in Bloomsbury, where electricity is to 
be used not only for lighting, but for space and water 
heating and many other services. To permit the 
easy running of the conduit carrying the wiring for 
these purposes all the steel floor beams were drilled 
during fabrication and, in addition, a 4} in. brick 
chase was formed on each side of all the windows. 
A cable trench giving access to these chases was run 
all round the building and connected with the 
main cable tunnel from the switch room. The 
building is constructed to stand for some hundreds 
of years and, as will be appreciated from what we 
have just said, considerable vision has been dis- 
played in designing the technical services, so as to 
give maximum flexibility and ease of control 
throughout that period. 

What has been laid down as desirable for the 
heavy-current parts of the electrical installation 
applies with equal, and in some ways with more, 
force, to such services as telephones and radio. This 
has for some time been recognised by the General 
Post Office, who in 1931 published a book giving 
descriptions and illustrations of methods of installing 
the necessary cables and apparatus. This book, 
which was reviewed in our columns at the time, 
how requires revision and we are glad to hear that 
the Engineering Department is collaborating with 
the British Electrical Development Association 
with the object of producing a comprehensive 
publication dealing with all electrical services. Its 
contents should be extended to include radio recep- 
tion and television, since it is increasingly becoming 
the practice for central receiving stations, at 
least for the former, to be installed in blocks of 
flats. This will be clear from the statement that the 
estimated total annual consumption of all mains 
radio sets is 300,000,000 kWh, a load which merits 
attention, while television requires the use of a 
co-axial cable which is capable of carrying the 
extremely high frequencies used. Planning must 
therefore be directed to both these types of demand. 
_ Moreover, what has been said about large build- 
ings applies pari passu to dwelling houses, 200,000 
of which will, it is estimated, be required in 
England and Wales. As Mr. Young said, a special 
study to provide proper electrical facilities in these 
structures seems eminently desirable. 

There are numerous points to which this study 
should be directed. For instance, more attention 
should be paid to better lighting, an end which is 
likely to be assisted by the campaign which is now 
in Progress. There is much room for improvement 
pny design of apparatus, especially in getting 

Y from old forms and shapes, and in working 


fitness for their purpose. In this respect, the 
turbo-alternator is an example that might well be 
followed. New equipment, such as the kitchen 
waste unit, which crushes and pulverises house- 
hold refuse, so that it can be flushed into the drains, 
needs devising ; and complete standardisation of the 
voltage and frequency of supply, of lamp holders 
and lamp caps, and of plugs and socket outlets, 
has still to be achieved. Implicit in all this develop- 
ment is the need for safety, a point to which both 
Government and industry have directed much 
attention; some might say too much! As we 
have often pointed out, there already exists a 
multiplicity of regulations regarding electricity 
supply, some of which, especially those issued by 
the Home Office and covering premises under the 
Factory and Workshop Acts, show signs of obsoles- 
cence. Curiously enough, however, the compulsion 
which these regulations can apply stops short at 
the type of building which formed the principal 
theme of Mr. Young’s address, with the proviso 
that places of public entertainment are sometimes 
brought within the orbit of local rules. It is true 
that since a Wiring Regulations Committee was set 
up in 1882 the Institution of Electrical Engineers 
has done its best to formulate a code which will 
mitigate the risk of fire, and that in the attempt to 
keep step with the advances that have been made 
this code has reached a tenth edition. But though 
any installation carried out in accordance with the 
Institution regulations will be safe and sound, it is 
quite possible for an installation which does not 
altogether conform with them to be used without 
undue risk. This is indicated by the fact that only 
in 71 cases was electricity the primary cause of 
death in 1934, although probably a majority of 
the smaller installations do not comply with the 
Institution rules. One reason for this state of 
affairs is, of course, that there is nothing to compel 
the use of this code. Another is that, in an attempt 
to deal with five or six systems of wiring for a 
dozen or more types of building, too high a standard 
has been set. The result is obscurity and something 
like contradiction, so much so that the Institution 
of Supervisory Electrical Engineers has issued an 
exegesis on the subject, and a contributor to one 
of our electrical contemporaries is able almost 
weekly to criticise the contents of the regulations 
with much force and satire. We are glad, there- 
fore, to learn that Mr. Young feels that a shorter 
and simpler set of regulations is needed. Such a 
document should lay down, as the Home Office 
Regulations do, a limit which must not be over- 
stepped. This would clear the way for compulsion, 
and prevent the installation of much of that 
amateurish work which forms a real problem to 
that branch of the electrical industry with which the 
new president is connected. 








NOTES. 

Tue ENGINEER AND PusBLic HEALTH. 
WHEN a sewage disposal system requires 17 power 
units of an aggregate capacity of 10,000 brake horse- 
power to operate it, to say nothing of a mass of 


purification works, the scheme had involved the 
construction of over 70 miles of main trunk sewers. 
A rate of about 6d. in the pound would be needed 
to meet the cost. Alderman G. Craig, Chairman of 
the West Middlesex Drainage Committee, presented 
another aspect in his statement that the scheme 
had abolished 28 sewage farms, all of which were 
more or less objectionable, and had restored upwards 
of 1,000 acres of land to public use. The under- 
taking has cost about 5,500,000/., and although 
sufficiently far forward to enable it to be effectively 
operated is still not finished in all its details. A 
fuller description may, therefore, be fittingly post- 
poned to a later date. 


ENGLAND IN THE SIXTEENTH 
CENTURY. 


The sixteenth and seventeenth centuries were 
periods of great metal mining activity in the moun- 
tainous regions of Southern Germany ; it is perhaps 
because this early work appears generally to have 
been carried out in hilly districts that the German 
word for mine, Bergwerk, still associates the art of 
mining with mountains. The well-known book, 
De re metallica libri XII, by Georgius Agricola, gives 
a remarkable picture of the high state of technical 
development of German mining at the time, and a 
series of illustrations from this work were utilised 
by Dr.-Ing. F. Hassler, at a meeting of the Engineers’ 
German Circle, at the Institution of Mechanical 
Engineers, on the 19th inst., to form an introduction 
to a much less well-known record of early mining. 
This concerns a Royal mining company which was 
formed in England in 1564 to work deposits in the 
Lake District. Prominent members of the Govern- 
ment of that time, such as Lord Burghley and the 
Zarl of Leicester, had financial interests in the 
undertaking. In view of the advanced state of 
German mining, the actual work was undertaken 
by an Augsburg trading company, Haug, Langnauer 
und Mitverwandte, which opened out and worked a 
number of mines in Cumberland, employing German 
plant and German workmen. The German com- 
pany operated for a number of years, but ultimately 
failed, although the work was carried on for a 
considerable time after this by English interests. 
After the failure, the records of the company were 
sent to Augsburg and are still preserved in the civic 
archives of that town. Dr. Hassler has made a 
special study of them and in the course of his 
lecture gave many interesting particulars of the 
operations of the company. The route between 
Augsburg and Keswick, where the headquarters of 
the mines were situated, at that time was by way 
of Antwerp, Dover and Gravesend, and it appears 
that a dispatch sent from one place to the other 
occupied about six weeks on the journey. All the 
records of the company are compiled in German 
and even the paper on which they are written was 
supplied from Augsburg. Mr. H. W. Dickinson, 
who spoke in the discussion following the lecture, 
stated that traces of these early mines were still 
to be seen in the Lake District. 


GERMAN MINING IN 


TRADE REVIVAL. 





pumps, tanks, penstocks, meters, and vast civil 
engineering structures, it is not too much to claim 
that the engineer plays a very important part in 
maintaining public health. Such a claim indeed 
received strong support from the Minister of Health, 
The Right Hon. Sir Kingsley Wood, M.P., when 
opening the Mogden Works, Isleworth, of the West 
Middlesex Drainage District, on Friday, October 23, 
and he foreshadowed, moreover, further similar 
schemes in other parts of Great Britain, although 
the present annual expenditure on sewerage and 
sewage disposal was already about 11,000,000I. 
The data given above refer to the Mogden Works, 
for which the consulting engineers were Messrs. 
J. D. and D. M. Watson, Westminster, but in order 
to translate them into more general terms it is 
necessary to say that the works will serve a district 
which it is estimated will contain in 1939, over 
1,250,000 people, and which has an area of approxi- 
mately 160 square miles. Sir William Prescott, 
C.B.E., Chairman of the Middlesex County Council, 
gave, at the opening ceremony, another illustration 
of the size of the undertaking in his statement that, 





out products which will carry with them a sense of 








apart from the sludge disposal works and the 


As the ability to respond to increase in demand 
on any industry is primarily due to the activities 
of the mechanical engineer, it was appropriate and 
encouraging to have, at the annual dinner of the 
Institution of Mechanical Engineers, held on Thurs- 
day, October 22, an official account of the recent 
marked increase in production of the major indus- 
tries. This account, necessarily somewhat brief, 
was given by the President of the Board of Trade, 
The Right Hon. Walter Runciman, P.C., in pro- 
posing the toast of ‘‘ The Institution of Mechanical 
Engineers.””’ Comparing the first six months of 
1931 with the same period of 1936, cotton exports 
were 13 per cent. greater, woollen exports varied, 
according to the class, from 36 per cent. to 80 per 
cent. more. The production of pig-iron was nearly 
90 per cent. greater, and of crude steel it was more 
than doubled. Rayon production was three times 
as much, and the output in the motor industry 
was doubled. In shipbuilding, the merchant con- 
struction at the end of June was 50 per cent. greater 
than five years before, and the tonnage commenced 
in the second quarter of this year was 12 times as 
large as in the second quarter of 1931. The amount 


480 


of shipping laid up in our ports had been reduced 
by more than three-quarters. Though, as a whole, 
the coal output was appreciably greater, some 
districts still suffered by competition from other 
fuels and from partial cessation of foreign buying. 
The President of the Institution, Sir H. Nigel 
Gresley, C.B.E., who was in the chair, in his reply 
also commented on steel production. So far as this 
year was concerned, the average monthly output 
of steel ingots was 950,000 tons, but in September 
a record had been reached in 1,027,000 tons. Sir 
Nigel then dealt with the growth and other condi- 
tions of the Institution. The only other toast at 
the dinner was that of “ The Guests,” ably pro- 
posed and seconded by Sir John E. Thornycroft, 
K.B.E., Vice-President, and The Right Hon. The 
Karl of Crawford and Balcarres, P.C., respectively. 
On the following evening, Sir H. N. Gresley delivered 
his Presidential Address to the Institution. We 
commence to reproduce it, in necessarily abridged 
form, on page 489 of this issue. The thanks of the 
meeting were accorded at its termination on the 
motion of Mr. Loughnan St. L. Pendred, C.B.E., 
seconded by Lieut.-Colonel E. Kitson Clark, T.D., 
both Past-Presidents and Honorary Life Members. 








ACCESSORIES AND GARAGE 
EQUIPMENT AT THE MOTOR SHOW. 


ALTHOUGH somewhat overshadowed by the main 
car exhibits, dealt with on page 451 ante, the exhibits 
of accessories, garage equipment and motor craft 
and engines at the recent Motor Show at Olympia 
included many items of engineering interest. A 
large numl&r of the accessories shown were in the 
nature of car components, and these exhibits 
can be divided into two main groups, one embracing 
essential equipment such as tyres, carburettors, 
and so on, and the other, items designed to add 
to the comfort or of the car user, 
the latter group including interior heaters, fans, 
yarave heaters, easy-starting devices, &c. Apart 
from such exhibits, the show affords practically the 
only opportunity to bring the wide range of service 
yarage equipment to the notice of the public, and 
such equipment was very well represented. Although 
there were a few standard machine tools on view, 
such as lathes, the majority of the tools shown 
were specially designed for car repair and mainten- 
ance, Special tools were shown, for example, for 
performing such operations as cylinder regrinding, 
reseating valve faces, skimming-up brake drums, 
and recutting tyre treads. Other garage equip- 


convenience 


ment exhibited included a variety of car jacks and | 


lifts, petrol and oil pumps, air compressors, and 
car-washing plant. The marine section of the show 
included both boats and engines, but the majority 


of the exhibits in this section will already be familiar | 


to our readers, as only twelve months have elapsed 
since the more extensive display of such exhibits 
at the Shipping, Engineering and Machinery 
Exhibition. 

The majority of the car components hardly call 
for comment, recent developments in this 
direction have mainly been of a minor nature. In 
the case of tyres, for example, attention has been 
viven to improving the tread to minimise skidding 
and to give quieter running, and a number of new 
tread to seen at the Show 
achieve one both these objects. 


as 


patterns of be 
designed to 
Although experienced motorists usually experience 
little trouble from dazzle, a very large number of 
drivers appear to be almost helpless when faced 
with the beams of an oncoming car, and as a result, 
new lamps designed to eliminate or minimise dazzle 
are frequently pu. on the market. The only com 
plete solution of the problem yet put 
to be the employment of * Polaroid ” 
ulass, as described on page 235 ante, but as this 
would have to be fitted to the great majority of 
cars on the road before the desired result could be 
attained, it lies in the realm of possible future 
developments. In the meantime, a number of the 
new lamps available certainly mitigate the trouble 
to a large extent, a typical example being afforded 
by a lamp shown by Messrs. 8S. Smith and Sons 
Motor Accessories), Limited, Cricklewood, N.W.2. 


were 


appears 


forward 
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|to eliminate dazzle while giving a good driving 
|light. One of the components which has been 
'unduly liable to give trouble in the past is the 
| windscreen wiper, and it is satisfactory to note 
that some of the latest designs are directly driven 
from the engine. This type of drive is obviously 
preferable to either the vacuum-operated or electrical 





systems, and it is surprising that it has not been 
adopted much earlier in view of its almost universal | 
employment for the speedometer drive. A typical | 
example of the engine-driven wiper was exhibited | 
by Messrs. A.C.-Sphinx Sparking Plug Company, | 
Limited, Dunstable. The drive is taken from the | 
camshaft by enclosed worm gearing, and is trans- | 
mitted to the wiper box by the usual flexible | 
}cable. The box itself contains the control mecha- | 
| nism and a second worm-reduction gear. 

Little need be said about the exhibits intended to 
add to the comfort or convenience of the car user, 
but among the more important items in this group 
|may be included engine heaters and car jacks. | 
The majority of the engine heaters shown took the 
form of lamps for hanging under the bonnet, but a | 
heater of the low-temperature electric radiator | 
type was exhibited by Messrs. Bertram Thomas, 

Worsley-street, Hulme, Manchester, 15. This 
| heater is in the form of a shallow tray for placing 
underneath the engine, and can be left on the floor 
of the garage so that the car can be driven over 
it. Two heater tubes are supported in a steel tray, 
which concentrates the heat on the underside 
of the engine and gear box. The consumption is 
about 4 unit per hour, and the heating elements 
|are entirely enclosed so that it is impossible to 
| ignite liquid petrol or vapour. As regards jacks, 
|a very appreciable percentage of the cars on the 
| market are now fitted with self-contained four-wheel 
| jacking systems, while others are provided with 
| special brackets to take a jack without the necessity, 
| which at one time was almost universal, of locating 
the jack in an awkward position under the axles, 
| As an example, Messrs. Donald Sessions and Com- 
pany, Limited, 906, Harrow-road, N.W.10, showed 
|a@ hydraulic jack standardised by the Riley and 
|other companies. The brackets to accommodate 
the jack are arranged in such positions that no 
| stooping is necessary to locate it in position, and 
the jack itself is arranged with the operating 
handle at the top. The same firm also showed 
| permanently fitted jacks operated by an engine- 
| driven pump. 

Some idea of the present importance of the garage 
business is afforded by the fact that it accounts for | 
over a third of the total automobile industry as 
| regards employees, the actual number employed 
being probably over 100,000. While no doubt many | 
of these men are mainly engaged on unskilled work, 
such as attending to petrol pumps, some of the 
|larger garages undertake extensive reconditioning 
| work requiring the services of highly-skilled men. 
The tools in the best equipped repair shops are 
largely a reproduction on a small scale of those 
used in car manufacture, and the chief interest 
| of the exhibits at Olympia lay in tools intended for 
| garages in which the repair side of the business is 
|not sufficiently extensive or regular to justify the 
installation of elaborate plant. A typical machine 
of this type is afforded by the K.B. boring bar, for 
which the concessionaires are Messrs. C. Barton 
Giles, Grand Buildings, Trafalgar-square, W.C.2. 
This bar is driven by a flexible shaft from a vertical 
motor standing on the floor, and is amply powerful 
It has a range 








of 2-15 in. to 4-5 in., and will cut to a depth of 
Variable hydraulic feed is employed, and 
a three-speed motor, of either the alternating cur- 
rent, direct current, or universal type, is supplied as 


| 
| 
and rigid enough for sleeving work. 


12 in. 


part of the machine. A tungsten carbide cutter is 
fitted, and the bearings are under pressure lubri- 
cation. The method of mounting renders it unneces- 
| sary to remove any of the cylinder studs in many 
| cases, and it is possible to check the sizing before 
removing the machine from the block, and usually 
also to test the oversize piston in the cylinder. 
| A very simple lathe for brake drums was shown by | 
Messrs. British Weaver Manufacturing Company, 
This lathe is portable, the 





| | 


110, Paul-street, E.C.2. 


|a master bar. 


| by Messrs. J. 
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cones and is stationary, the tool being rotated, 
a practice which tends to eliminate chatter. Two 
speeds are available, and the cut is adjustable. 
The machine is automatic in action, a stop being 
provided to cut off the power at the completion of 
the cut. It is usually unnecessary to remove the 
drum from the wheel, and the latter can often be 
employed as a stand, but the lathe can, if required, 
be supplied with a simple tripod stand for use with 
the wheel vertical, or with a box stand for machining 
the drum separately. A universal boring bar for 
reboring main bearings in line was shown by Messrs. 
Newton Brothers, Pontefract-road, Cudworth. With 
this unit, the main bearings are first removed, and 
half-round bushings of the required diameter are 
inserted in the housings, the inner diameter of the 
bushings being the same as the outside diameter of 
This bar is placed in position in the 
bushings, and aligning staffs, mounted in bridge 
pieces, are placed over the bar. The bridge pieces 
are then bolted down on the face of the crank case, 
and the aligning staffs locked in position. The 
aligning staffs terminate in ring pieces embracing 
the master bar, and on removal of the latter, bushes 
are placed in these ring pieces having an inner 
diameter corresponding to the outer diameter of 
the boring bar. On placing the latter in position and 
replacing the re-metalled bearings, the work can be 
proceeded with. The boring bar is operated by hand 
and is provided with automatic feed. The cutters 
can be set with an ordinary micrometer, and facing 
cutters are provided for facing and radiusing the 
bearings. Other tools designed for special opera- 
tions included valve-seat grinders, valve face re. 
setters, and connecting-rod reboring machines. 
Typical examples of tools of these types have been 
previously described in our columns. 

Apart from tools for facilitating machining opera- 
tions, the garage section included a wide range of 
servicing appliances, this range including jacks, car 


| lifts, brake testers, high-pressure car washers, and 


so on. A number of firms showed special jacks for 
garage work. These jacks are mounted on carriages 
with castor wheels, so that they can be quickly 
located under any point of the car, and, while 
having a high lift, occupy very little headroom in 
the lowered position, to enable them to pass under 
low-built cars. They have usually a quick action, 
and are equally convenient for supporting one of the 
axles of a car so that it can easily be manceuvred 


|}in a confined space, or for taking the weight of an 


engine or other car component during removal or 
replacement. A typical jack of this type was shown 
A. Ryley, 3-5, Newmarket-street, 
Birmingham, 3. This jack is of the hydraulic type. 
the cylinder lying horizontally between the side 


| plates of the carriage, and being mounted so that 


it is free from stresses imposed by working on an 
uneven floor. The plunger is coupled directly to 
one arm of a bell-crank, the other arm swinging up 
to give the lift. The lifting range is from 4 in. to 
19} in., and no point of the jack is higher than 
58 in. from the ground in the lowered position. The 
capacity is 2} tons, and overloading is prevented 
by a device which returns the oil to the cylinder 
when the stated capacity is reached. The control 
is by two levers on the handle, and a safety pin is 
provided to prevent the jack being accidentally 
released when an operator is working under a car. 
Ball and roller bearings are fitted both to the front 
wheels, which are mounted on a fixed axle, and to 
the castored rear wheels. The overall Jength is 
7 ft. 104 in. 

Both hydraulically-operated and _ electrically- 
operated car hoists were shown, a typical example o! 
the former being the model exhibited by Messrs 
Epco, Limited, Star Works, Leeds, 7. This hoist 
is of the central ram type, and as it has a lift up to 
14 ft., it can be used either for transferring cats 
from one floor to another, or for raising the cat 
sufficiently high to carry out greasing or other 
routine service work. The ram is a seamless steel 
tube 10% in. in diameter, and embodies a safety 
valve to prevent the lift descending out of control 
from any cause. The superstructure is made from 
rolled channel runways, and is buttressed and trussed 
to give rigidity. A 2-in. flare is provided for the 


Chis lamp is fitted with a split reflector and shielded | motor forming one unit with the reducing gear and | run up, and the sides are cut away for wheel chang: 
bulb to give a flat topped beam, which is claimed | headstock. The drum is aligned on self-centring|ing, &c. The lifting capacity is 4 tons, and the 
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overall dimensions are 15 ft. by 5 ft. 8} in. The 
electric hoists shown fall into two groups, those 
designed for permanent installation in one position, 
and those which can be moved from one position to 
another, the latter being entirely self contained. 
An example of the permanent type is afforded by 
a model also manufactured by Messrs. Epco, 
Limited. In this hoist, the motor is coupled to a 
vear-box driving short shafts connected to right- 
and left-hand screws, the whole of the mechanism 
being below floor level. The nuts on the screws 
are mounted on the short arms of four bell crank 
levers, the long arms passing through the floor and 
terminating in rollers on which the car platform 
All the gearing is totally enclosed, and runs 
in oil. The gear-box is of the worm type, with 
hardened nickel-steel worms. The shafts are solid 
with the worm, and are connected to the screws 
by hardened-steel universal couplings. The bell 
cranks are of the fabricated steel box type. The 
lift of the hoist is 4 ft. 4 in., the overall width is 
6 ft. 2in., and the length of the platform is 14 ft. 6 in. 
The hoist is driven by a 2-h.p. motor, and has a 
capacity of 2} tons. A hoist requiring no floor 
excavation, and which is entirely self-contained, so 
that it can readily be moved from place to place, 
was shown by Messrs. G. T. Riches and Company 
Limited, 19-21, Store-street, W.C.1. This lift, 
which is known as the Laycock Harper model, is 
provided with a lifting screw at each corner, the 
four nuts engaging with the screws being driven by 
an endless chain from a vertical spindle motor 
mounted on one corner of the frame. Limit 
switches are provided at each end of the travel, 
and as the lifting screws are irreversible, the lift 
will rise to its top position and remain there in- 
definitely if the current is accidentally left switched 
on for the rising motion. All the moving parts are 
totally enclosed, to ensure safety, and the retention 
and cleanliness of the lubricant. The motor is of 
t+h.p., the total lift is 4 ft. 1} in., the overall length 
of the platform is 16 ft., and the overall width of 
the platform is 6 ft. The capacity is 2 tons 10 cwt. 

A typical example of a brake-testing machine is 
afforded by the model shown by Messrs. Tecalemit, 
Limited, Great West-road, Brentford. In this 
machine, the wheels of the car are separately rotated 
by a series of electrically-driven fluted rollers. 
When the brakes are applied, the braking effort is 
automatically registered on an indicator column 
for each wheel separately. Should the brakes be 
in bad condition, the indicators show this imme- 
diately. Thus, if the brake drums are oval or the 
brake linings worn, the braking effect is uneven, 
and the indicators will oscillate as the braking is 
increased, instead of showing a steady rise. If 
grease or oil be present on the shoes, or the linings 
are badly worn, a correspondingly low reading is, of 
course, obtained. 

It is hardly necessary to refer to the large variety 
of air compressors and car washers exhibited, as 
typical examples of such plant have been frequently 
described in our columns. We may, however, 
mention in conclusion one of the compressors shown 
by Messrs. Ingersoll-Rand Company, Limited, 
165, Queen Victoria-street, E.C.4, as this marks a 
somewhat new development. The majority of the 
compressors embody a horizontal tank occupying 
a relatively large floor space, and to overcome this 
objection, the firm referred to showed new com- 
pressors in which the tank is vertical, with the 
compressor and motor on the top, a method of 
construction which is rendered practicable by the 
excellent compressor balance. A typical example 
of the economy in space is afforded by a 3-h.p. 
model having a capacity of 12 cub. ft. The floor 
space required for this model with a horizontal tank, 
allowing for a small margin of space round the 
unit, is approximately 6 ft. by 3 ft. With the 
Vertical mounted set, the corresponding space is 
only 3 ft. 6 in. by 2 ft. 


rests. 








Propuction oF PLATINUM METALS IN ONTARIO.— 
The Ontario Department of Mines, Toronto, reports 
that during the first six months of 1936 the output in 
the Province of metals of the platinum group totalled 
115,456 oz., comprising 62,771 oz. of platinum, 51,068 oz. 
of palladium, and 1,617 oz. of other rare metals of this 
family. The production of platinum metals during the 
first six months of 1935 totalled 87,340 oz. 
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THE FISCHER-TROPSCH PROCESS. 


Tuer Melchett Medal of the Institute of Fuel was 
provided by the Founder President of the Institute, 
the late Lord Melchett, for the recognition of original 
research or professional, administrative or construc- 
tive work of an outstanding character, involving the 
scientific preparation or use of fuel, provided that 
the results of such work have been made available 
for the benefit of the community. The medal was 
first awarded in the year 1930 to Dr. Kurt Rummel, 
of Germany, who delivered the first Melchett 
Lecture shortly afterwards upon the subject of 
“The Calculation of the Thermal Characteristics of 
Regenerators.”’ The second medallist was Professor 
Bone, who lectured upon “A Century of Fuel 
Economy.” There followed, in turn, Sir John 
Cadman, who discussed ‘‘ The Place of Oil in the 
World of Fuel,” Dr. Friedrich Bergius, describing 
his difficulties as an inventor in bringing the hydro- 
genation of coal to the stage of commercial produc- 
tion, and Mr. H. R. Ricardo, who told the story 
of the early, and later, progress of the internal- 
combustion engine and the fuel used in it. This is 
a distinguished list and the Institute of Fuel is to 
be congratulated upon giving to the world an 
account of the progress of fuel technology in many 
diverse fields by men who have themselves played 
no small part in that development. 

The sixth recipient of the Melchett Medal has 
been no less distinguished than his predecessors. Is 
it significant that all the last four Melchett Medallists 
have been concerned with oil ? Sir John Cadman, 
once engaged in the coal industry, is now associated 
with oil, Dr. Bergius has produced oil from coal, 
Mr. Ricardo has shown how oil is best used in the 
internal-combustion engine and how the oils avail- 
able can be improved. Now, in the latest lecture, 
Professor Franz Fischer, head of the Kaiser Wilhelm 
Institut, Mulheim-Ruhr, has described that other 
great process for the production of oil from car- 
bonaceous materials, the Fischer-Tropsch process. 

There is no doubt whatever that if it be desirable 
for any country not possessing petroleum deposits 
to be entirely self-supporting as regards oil supplies, 
that object cannot be attained by carbonisation. 
Carbonisation, whether at high or at low tempera- 
tures, is sometimes classed as a process by which 
oil is produced from coal. It is, of course, nothing 
of the sort, consisting actually of the production of 
coke from coal, a small quantity of oil being pro- 
duced simultaneously as a by-product. The pro- 
duction of oil is conditioned and circumscribed by 
the necessity for disposing of the coke. Industry 
cannot pay the enhanced price for fuel which would 
be required if the lower grades of coal now used for 
heating were to be first converted into coke. The 
diverse uses of coke make it imperative that hard 
low-volatile coke should be produced, even for the 
domestic market, as well as the high-volatile low- 
temperature product. Much of the coal that might 
be carbonised if house coal were to be replaced by 
coke would have to be carbonised at high tempera- 
tures and would thus produce only minor yields of 
oils. If the smoke-abatement reformers succeeded 
in getting raw coal banned from the domestic grate, 
the coal would not be replaced wholly by coke ; 
gas and electricity would take their share, and this 
might prove to be a very considerable share. On 
this basis it has been calculated that even the most 
optimistic dreams of those who would bring about 
smoke abatement by carbonisation cannot produce 
more than some 50 per cent. to 60 per cent. of our 
1934 oil requirements ; much of this oil would need 
to be hydrogenated before it would be suitable for 
use in the internal-combustion engine. Moreover, 
coal tars are used for a variety of purposes, so that 
a great deal of this 50 per cent. or 60 per cent. would 
not be available to replace imported oil. Taking this 
fact also into account, it is probable that in no 
circumstances could this country produce by car- 
bonisation more than some 20 per cent. of its 
present oil requirements. 

If, then, it be granted that political considerations 
render it desirable for the bulk of our fuel—and 
also the much larger requirements for times of 
national emergency—to be home-produced, there 
is no way open to accomplish this save by synthetic 








production. At present there are only two such 
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methods known, one by hydrogenation of suitable 
coals and the other by hydrogenation of carbon- 
monoxide gas, the latter being known as the Fischer- 
Tropsch process. The hydrogenation of coal process 
is much the older, owing its inception to some early 
experiments on the production of * artificial coal ” 
in the laboratory of Dr. Bergius in 1910. The 
Fischer-Tropsch process had its birth in the years 
1922 and 1923, when Professor Fischer and Dr. 
Tropsch found that when a mixture of hydrogen 
and carbon-monoxide gases was passed over an 
alkaline iron catalyst at 400 deg. C. and under 
a pressure of 100 atmospheres, oxygenated com- 
pounds—alcohols, aldehydes, ketones and fatty 
acids—were produced, but that as the pressure was 
lowered, compounds containing less and less oxygen 
were formed, so that at 7 atmospheres pressure, an 
oil was obtained which consisted principally of 
hydrocarbons of a paraffinoid character, though 
the rate of reaction fell as the pressure was reduced. 
From this it was a natural step to deduce that if 
the reaction were carried out under atmospheric 
pressure, and if a catalyst could be found that 
would enable the reaction velocity to be largely 
increased at that pressure, a valuable method 
would become available for the synthesis of hydro- 
carbons. It is an interesting fact that when the 
temperature is of the order of 400 deg. C. and the 
pressure is high, a suitable catalyst results in the 
formation of alcohols, chiefly methyl alcohol; if 
the temperature is reduced to some 200 deg. C. 
and the pressure to atmospheric, a somewhat 
different catalyst produces only hydrocarbons, 
oxygenated bodies being absent. In a sense, the 
first process is one of partial hydrogenation of the 
carbon monoxide, and in the second one the hydro- 
genation is completed. 

The first stage in the Fischer process is to produce 
a mixture of carbon monoxide and hydrogen in the 
proportion 1 CO:2H, by volume. This can be 
done by starting with coke and producing water- 
gas which is subsequently treated to eliminate a 
portion of the carbon monoxide. Many other 
methods are available for the production of the 
initial mixture, one of the most interesting being 
the decomposition of coke-oven gas in the water-gas 
generator concurrently with the production of 
water-gas; this immediately suggests that the 
Fischer-Tropsch process might be applied in connec- 
tion with by-product coking plants. The gases are 
then purified from dust and from sulphuretted 
hydrogen. By a process which was not described 
in the Melchett address they are subsequently 
purified from all sulphur compounds, which would 
otherwise poison the catalyst, down to the limit of 
less than one-tenth of a grain per 100 cub. ft. The 
gases are then passed through the reaction chamber 
in which the catalyst is maintained at 190 deg. C., 
the pressure being atmospheric, so that no expensive 
high-pressure apparatus is needed, The difficulty 
of this apparatus, once the thousands of experiments 
that were necessary had enabled the correct catalyst 
to be found, lies in the necessity for keeping the 
temperature constant if the desired products are 
to be obtained. The reaction evolves heat to the 
extent of approximately one-fifth of the heat of 
combustion of the gases, and unless adequate 
means are provided for removing this heat as soon 
as it is generated, the temperature of the catalyst 
would rise by many hundred degrees. The re- 
mainder of the process consists simply in the 
collection of the oils formed and their purification 
when needed ; but little purification is necessary, 
since the oils are initially free from sulphur. 

The products obtained consist of light oils, 
waxes and heavier oils. Perhaps the most impor- 
tant characteristic of the process, a characteristic 
that does not appear, so far as present knowledge 
goes, to be shared by the hydrogenation process, 
is that the Fischer-Tropsch oils contain a consi- 
derable proportion of olefines, the quantity of which 
can be regulated to some extent by the operator, 
which, upon treatment with aluminium chloride 
or by other known methods, can be converted into 
lubricating oils. Professor Fischer states that these 
oils have been subjected to all the usual tests “‘ and 
have been found to be perfectly satisfactory, in 
fact, in many instances better than the natural 
product.” The tests include use in engines. 
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Professor Fischer’s address was a summary of the 
steps taken to develop his process and an account, 
necessarily brief, of the products obtained. It did 
not actually add to the facts already published in 
German literature. The great and all-important 
point of costs was not touched upon. It was made | 
clear that the Fischer process can be operated in 
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To appreciate the truth of this statement, 
however, the position must be viewed as a whole. 
Otherwise it would seem that there was at present 
less freedom than there used to be in the individua- 
listic days of not so long ago. For while, in the 
design of the multifarious machines that are made 
freedom is only bounded by obedience to physical 


much smaller and less costly units than can the | laws and by the properties of materials employed in 
hydrogenation process, and since it operates upon | their construction, limitations are imposed on the 
coke it may well prove that it can be used, as already | actions of the employer by the growing claims of 
suggested, as an adjunct to very large by-product | the worker to reap the fullest reward of his services. 
coking plants. It is evidently suitable, which|In consequence, both employers and those they 
hydrogenation never will be, for exploitation by | employ have organised themselves into bodies 
colliery owners, and it would not be surprising to| which, through their spokesmen, have established 
find developments in this direction in the future.| an equipoise, sometimes a little uneasy, between 


The statement was made in one of the speeches | 
at the Institution dinner on the 15th inst. that a| 
plant working on this Fischer system is likely to be 

put down shortly in South Africa. 

The economics of the production of synthetic 

been dealt with by many writers. As| 
typical of those who do not believe that it is worth | 
while the following may be quoted from a recent 

work, viz., Coal: Its Constitution and U ses, by Bone | 
and Himus, on page 564: * Assuming 6d, per gallon | 
as the present cost of producing petrol by the pres- | 
sure-hydrogenation of coal as against c.i.f. 33d. 

per gallon for the imported product, the extra cost 

of home-brewing 150,000 tons of petrol would be | 
$20,000/. and the Treasury would lose 750,0001., | 
possibly offset by some decrease in unemployment.” 
This may be the state as regards the hydrogenation 
at present, though it does not make allow- 
ance for the possibility of further research placing 
a better complexion on the economics of the process, | 
Would s_ mething similar also be true of the Fischer- 
Tropsch process ? ‘To this important question time 
alone can provide the answer. Meanwhile, the 
Ruhr-Chemie and its associates in Germany are 
operating a plant at Brabag which is producing 
some 25,000 tons of oils annually, and this installa- 
tion is now being extended, it is believed, to produce 
five times this quantity of oil. Another plant at 
the Rheinpreussen Colliery, Homberg, is to produce 
30,000 tons of oils a year and will be doubled later. 
This process appeals to many because, unlike hydro- 
genation, it can use any carbonaceous material 
that can be converted into water-gas. Professor 
Fischer's paper leaves a number of important 
questions unanswered, but he has aroused curiosity 
sufficiently for British fuel technologists to be 
keenly anxious to see a plant of adequate size 
put down in this country. Until this has been 
done, it cannot be said whether the process is of the 
epoch-marking character attributed to it. 


oil have 


process 








IN THE MODERN 
STATE. 


Tue essayist or leader writer who desires to deal 
with the subject of freedom is at once faced with a 
difficulty of definition. According to the dictionary 
freedom is “‘ the quality or state of being free ; the 
exemption from necessity in choice or action.” 
Though this may be true enough where things 
of the mind are concerned, such detachment as is 
therein postulated is neither possible nor desirable 
in action or in matters external to ourselves. For 
were freedom to mean full liberty to do, as well 
as think, as we like it would soon degenerate into 
license. In everyday life, therefore, the term has 
come to designate a working compromise within 
which our actions are circumscribed by the influence 
of different restricting laws. Even within that 
compromise the inhabitants of this country, as| 
Mr. William Reave.| was able to show in a presiden- | 
tial and valedictory address, which he delivered | 
before the British Engineers’ Association on | 
Thursday, October 22, are more fortunate than 
those of many others. In spite of the complexities | 
which modern conditions impose upon our existence, | 
British subjects enjoy a freedom, which is the envy | 
of the world ; and it is not going too far to say that 
in commercial engineering, in particular, that 
happy condition has been assisted by the body over 
which Mr. Reavell has presided during the past 
six years. It is an easy prophecy that its work will 
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|}under-selling us in the 


| sovereign states. 


their respective claims. And though the resulting 


. . | 
machinery does not always work as well as it might, | 


it has, on the whole, conferred benefits on both 
parties. This conclusion is not vitiated by recent 
occurrences, both in this country and in France. 
On the contrary, these very disputes illustrate the 
thesis that no section of society can have absolute 
freedom of action in an ordered state. 

Neither is absolute freedom possible in the disposal 
of manufactured goods. 


impose injustice and hardship on others. 
Mr. Reavell became president of the British Engi- 
neers Association, six years ago, this country was 


| suffering from just that type of egotistical outlook. 


For our freedom to sell abroad was limited by the 
tariff laws of other countries, against which our 
only weapon was the not very efficient 
favoured nation clause. The result, as is 
known, was that foreign manufacturers were 
home market and our 
capacity to manufacture cheaply enough to sell 
abroad was thus being adversely affected. Some- 
what paradoxically, our freedom was largely 
restored by the introduction of a well thought out 
tariff system (in itself a restriction), and by the 
stimulation of our trade within the Empire, so that 
though a good deal still remains to be done, a just 
equilibrium between our rights and those of others 
is in the way of being attained. Similarly, the 
abandonment of the gold standard also served to 
increase our freedom. 

Unfortunately both these changes have had 
repercussions in a contrary sense. For, as Mr. 
Reavell points out, Germany and some other coun- 
tries have attempted to increase their exports by 
granting State subsidies, and by the adoption of 
quotas have tried to control the entry of foreign 
goods. In consequence, our own international trade 
has been hampered by delays in payment and even 
by difficulties in finding sterling to pay for goods 
already ordered. Moreover, some nations have 
adopted a system of trade by barter under which 
machinery is paid for by agricultural products, 
such as coffee and wool. Even more recently the 
possible consequences of the abandonment of the 
gold standard by France, Belgium, Holland and 
Switzerland have only been checked by the prompt 
action of this country, France, and in the United 
States to control the currencies on co-operative 
lines. Considering the position as a whole, therefore, 
it would seem that freedom in national currencies or 
in other branches of human activities may lead to 
difficulties, and that improvement in international 
trade can only be secured not by competition, but 
by collaboration. 

The conception and striving after absolute free- 
dom may thus, it is clear, lead to dangers, among 
which loose-thinking is one of the most important. 
Recently a demand for freedom of access to raw 
materials has sprung up, and this has been connected 
with the colonial aspirations of certain countries. 
Actually, however, as Mr. W. 8. Morrison, the 
Financial Secretary of the Treasury has pointed out, 
the bulk of the world’s raw materials come, not 
from the colonies, but from the territories of 
In fact, the real difficulty in this 
respect is not lack of access, but lack of money, a 
condition which, it is to be hoped, will be improved 
by the re-alignment of currencies. It is difficult, 
in fact, to believe that any manufacturing nation 


Indeed, a survey of the | 
conditions in this branch of the engineering industry | 
amply proves that full scope to do as we like may | 


When | 


most- | 
well | 


pursuits. When it comes to war, it is, of course, 
another matter. 

Freedom, in fact, and especially that freedom 
from fear, whose merit has recently been illustrated 
by so many deplorable happenings, can never be 
achieved under a system of selfish individuality, 
but only by making for a new ideal of mutual 
|agreement. No nation, as Mr. Reavell truly says, 
| can live to itself any more than a nation can die to 
itself. 











75-H.P. PERKINS AIRLESS- 
INJECTION ENGINE. 


Tue small airless-injection engines made by Messrs, 
F. Perkins, Limited, Peterborough, for road vehicles, 
are now wellknown. Three such engines were originally 
manufactured, known as the Vixen, Fox, and Wolf, 
| the three engines all being four-cylinder units with a 
|common piston stroke of 4} in., and having cylinder 
| bores of 3 in., 3-15 in., and 3-35 in., respectively 
| The three engines were generally similar in design, and 
| the Wolf model was described in ENGINEERING, vol, 
exxxvi, page 584 (1933). Later, the firm introduced 
| the Leopard I engine, having a cylinder bore of 100 mm. 
(348 in.) and a piston stroke of 127 mm. (5 in.). This 














engine was highly successful, both in this country and 
abroad, and was followed by the Lynx model, a unit 
of similar capacity with a reduced torque to accommo- 
date it to vehicles of the smaller type. A new engine, 
the Leopard II, has now been added to the range. 
This engine, which is illustrated in the accompanying 
figure, has a cylinder bore of 105 mm. (4,% in.) and 
a piston stroke of 127 mm. (5 in.), so that it is of some- 
what larger capacity than the Leopard I. It develops 
35 brake horse-power at 1,000 r.p.m., rising to 75 
brake horse-power at 2,400 r.p.m., and is suitable for 
vehicles to carry gross loads of 10 tons to 11 tons. 
When fitted to vehicles with payloads of from 6 tons 
to 8 tons, the high horse-power and torque available 
ensure a particularly good performance. The brake 
mean effective pressure is 103 lb. per square inch at 
1,000 r.p.m., falling to 92-5 lb. per square inch at 
2,400 r.p.m., and the useful torque is 186 lb.-ft. at 
1,000 r.p.m., falling to 166 lb.-ft. at 2,400 r.p.m. The 
maximum working torque is 190 lb.-ft. at 1,500 r.p.m., 
and the R.A.C. rating is 27-34 h.p. 

The engine embodies a number of detail improve- 
ments, of which the most important is possibly a 
modification of the “‘ Aeroflow ” system of combustion 
embodied in the earlier models. This type of com- 
bustion system was described in connection with the 
Wolf engine, and it may be recalled that it embodies 
an air cell, connecting with the main combustion 
space by a Venturi passage, the neck of the passage 
being adjacent to the main chamber. The system 
embodied two jets, the main jet being directed into 
the air stream in the Venturi passage, and the auxiliary 
jet spraying direct into the cylinder. As a result of 
the double-jet system, the engines are capable of 
running satisfactorily at high speeds, while they can 
be started at all temperatures without any auxiliary 
starting device. The improvement in the method of 
combustion takes the form of a three-hole atomiser, 
the additional spray being also directed into the ante- 
chamber. The form of the Venturi passage has also 
been modified, the atomiser spraying the two Jets of 
fuel tangentially into the ante-chamber at the point 
where the air reaches its maximum velocity. As 4 
result of the modifications, it is claimed that there 18 
an effective reduction in the combustion time lag, 
with a reduced fuel consumption. It is also stated 
that both the mechanical and thermal efficiencies are 





really suffers from the difficulty of obtaining such | increased, and that the engine is more flexible and 


be equally useful under the direction of his successor, 
\raw materials as are necessary for its peaceful! powerful. The actual consumption on the new engime 


Lord Dudley Gordon. 
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AUTOMATIC SHORT-THREAD MILLING MACHINE. 


CONSTRUCTED BY 


MESSRS. ALFRED HERBERT, LIMITED, 








is just over 0-35 pint per brake horse-power hour. 
The general construction of the engine is very similar 
to that of the earlier models, and need, therefore not 
be described in detail, but it may be mentioned that 
lead-bronze bearings, previously employed for the 
big-ends, are now also being employed for the main 
bearings. One of the most interesting features of the 
new model is the low weight-power factor. The weight 
of the complete engine, without electric starting equip- 
ment, is 608 lb., giving a power-weight ratio of 8 lb. 
per horse-power. In conclusion, it may be stated 
that the engine can be supplied with or without dry 
liners. 


AUTOMATIC SHORT-THREAD 
MILLING MACHINE. 


THE production of threads on screwed parts which 
are short relatively to their diameter can usually be 
accelerated by employing a machine designed for this 
class of work. Such a machine is the Reishauer 
automatic short-thread milling machine, illustrated 
in the accompanying Figs. 1 and 2. As its name 
implies, the machine is of foreign origin, the sole 
agency having been recently taken up by Messrs. 
Alfred Herbert, Limited, Coventry. Its maximum 
capacity is the threading of screwed parts up to 180 mm. 
(7-0625 in.) in diameter, and not exceeding 70 mm. 
(2-756 in.) long. The plain part of the work behind 
the threaded part is accommodated in the hollow 
spindle, the internal diameter of which is 86 mm. 
(3°385 in.). The chuck has a maximum opening of 
85 mm., and as the tool is a milling cutter, both internal 
and external threads can be cut. The thread is com- 
pleted when the work has made 1} revolutions, after 
which the slides return to the rest position and the 
chuck stops ready for unloading. The speeds and 
feeds are suitable for practically any material, such 
as steel, brass, aluminium and ebonite. 

As regards construction, the tool spindle is carried 
im a column integral with the main base casting, 
the latter carrying a compound slide forming the 
work head. The slide has a longitudinal traverse 
of 250 mm. (9-843 in.), and a cross traverse appro- 
priate to the diameter range of the work. The machine 
18 automatic in action after the work has been set up 
in the chuck and the starting clutch actuated, the 
slide having been brought up to an adjustable stop 
and clamped by a handwheel. This determines the 
Position of the work relative to the milling cutter, 
which, it will be appreciated, cuts the whole length of 
the thread at once. The cutting feed is derived from 
the movement of the cross-slide, the work being thus 
fed on to the milling cutter, which is, of course, rotating, 
48 also is the work. The cutter spindle is driven by a 
1}-h.p. motor housed in the base. The drive is trans- 
mitted by belt on a two-step pulley. The spindle 
pulley serves also as a flywheel. The motor is of the 





pole-changing type with a reversing switch giving four 
speeds in either direction. The normal speed range is 
from 170 r.p.m. to 480 r.p.m., but. with change cone 
pulleys it can be increased to run at from 680 r.p.m. 
to 1,900 r.p.m. 

The work spindle is driven through gears by a }-h.p. 
flange-mounted motor on the cross slide, as shown in 
the view of this slide given in Fig. 2. The gears 
consist of a friction clutch, change gear and worm 
gears, the speed rates being altered by change wheels. 
The range is from 0-3 r.p.m. to 4-5r.p.m. The in-feed 
and return of the cross slide, and also the stopping of 
the feed drive, are effected by means of a cam. A 
second cam, situated on the first ones and readily 
accessible for changing, controls the pitch. The 
coarsest pitch that can be handled is 3 mm. (0-118 in.), 
or 8 threads per inch, and the maximum depth of 
thread is 2-2 mm. (0-087 in.). The cooling lubricant is 
supplied by the small gear pump seen near the chuck in 
Fig. 1. This is attached to the face of the cross slide, 
and is driven from the work spindle. The overhanging 
arm supporting the outer end of the cutter arbor shown 
in this view, is used, of course, for external threads 
only, and is removable for cutting internal threads. 








‘*RASKIN’’ MECHANICAL 
PRESSES. 


ATHovuGH at first sight the presses illustrated in 
Figs. 1 to 8, on page 484, may appear to be of some- 
what conventional type, a closer inspection will show 
a number of interesting and novel features. The 
machines, made by Messrs. Ateliers H. Raskin, Angleur- 
Liége, Belgium, are distributed in this country and 
throughout the British Empire (with the exception 
of the Union of South Africa) by Messrs. George 
Cohen, Sons and Company, Limited, 4, Sunbeam-road, 
North Acton, London, N.W.10, at whose works we 
recently examined some of them. On this inspection 
a striking illustration of the care taken with regard 
to the material employed was the extensive use made 
of Brinell hardness testing, every part of the machines 
except the bolts bearing evidence of having been thus 
examined. The frames are constructed of an iron 
containing 1} per cent. of chromium, and having a 
tensile strength of 18 tons per square inch, with a Brinell 
hardness of 230. Two types of the press are shown, 
viz., a 50-ton fixed-frame machine in Fig. 7 and a 40- 
ton inclinable machine in Fig. 8. In both, a character- 
istic feature is the bowing of the front web in order to 
secure rigidity of the table and crankshaft bearings 
without undue overhang of either, while retaining an 
adequate table area. The bolster is of cast-iron with 
machined tee slots, and the centre hole is arranged to 
accommodate an air-cushion gear when required, the 
frame being shaped and drilled so that this may be fitted 
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The ram works in a pair of slides of wedge-shaped 
cross-section, as shown in Fig. 6. The faces of the 
slides are chilled by a special treatment of the sand 
in casting, a process which brings up the tensile 
strength in that region to about 23 tons per square 
inch. The left-hand slide is fixed, but that on the 
right hand is adjustable by means of set screws. It 
is stated that by having only one slide movable, the 
verticality of the ram traverse is maintained on adjust- 
ment. The ram is recessed in the face, the object 
being to ensure that the axis of the pitman and die 
lies as nearly as possible in the plane of the ram slides 
to meet lateral thrust. The cross-section, Fig. 6, 
shows the ram for the inclinable press, but it will be 
clear that in the fixed press, Fig. 7, the axis and 
plane of the slides coincide. The bar seen in this 
illustration across the face of the slides is used for 
starting any tool which may have stuck in the holder. 
A lever projecting from the ram slide immediately 
below the bar, rests on the end of the tool, and is pivoted 
at the other end. The bar is adjustable vertically to 
suit the length of stroke of the ram, and when a 
tool is jammed, the necessary adjustment of height is 
made and the flywheel is turned by hand. The pro- 
jecting lever coming into contact with the bar as the 
ram rises, the tool is ejected without shock. This 
device eliminates any necessity for hammering the tool 
to loosen it. 

In the inclinable press, Fig. 8, the lever is omitted 
and the bar rests on the tool. In both cases the small 
brackets carrying the bar-adjusting screws are made 
relatively weak, so that they would break off under 
undue strain and prevent damage to the pitman, &c. 

The drawings given in Figs. 1 to 6 show the main 
shaft of the fixed press, in which the flywheel is at the 
back. The flywheel, which is grooved on the periphery 
for a vee-belt drive, runs on a pair of heat-treated 
bushes on the shaft, between which is situated a clutch 
sleeve of chrome-nickel steel with three tapered 
recesses for a rolling key. The key is cylindrical in 
way of the bushes, and cut away to the contour of the 
shaft in way of the sleeve, so that when the flywheel 
is running freely, as in Figs. 1 and 2, it does not 
engage with the recesses. Engagement is effected by 
partial rotation of the key by means of the helical 
spring seen in Fig. 1, the ends of which are anchored 
to one of the bushes and a lever end to the key, 
respectively. When the wheel is to be disengaged, the 
small stop lever at the lower part of Figs. | and 2 is 
set in the position there shown by means of a pedal, 
contact between the key end and the stop lever turning 
the key to the flush position. The pedal and the 
coupling rod to the stop lever are seen at the right of 
Fig. 7. 

The rod is furnished with an ingenious device by 
which it can be instantaneously set to give either 
continuous strokes when the pedal is depressed, or a 








at will. 


single stroke for each depressing movement. A simple 








(s626.c.) 


safety device at the end of the shaft, not shown in 
Fig. 2, enables the operator to lock the key so that 


tools may be mounted while the machine is running 


without danger of the ram being set in motion by | 


vecidental depression of the lever. 

Midway between the flywheel and pitman ends of 
the shaft is the cam-operated brake shown in Fig. 3. 
The operation of this will be clear without further com- 
ment other than that the brake engages about 15 deg. 
before the top dead centre is reached and is released 
when the ram commences its downward stroke. The 
shaft is made of nickel-chrome steel, having a tensile 
strength of 60 tons per square inch and is hardened 
ind ground, It is mounted in sleeve journals of phos 
phor bronze. The crank pin is set eccentrically on the end 
of the shaft as shown in Fig 4. The pitman does not run 
directly on the pin but on an eccentric by the partial 
rotation of which on the pin the stroke of the ram can be 
udjusted. This adjustment is effected as follows : The end 
of the pin is formed with an octagonal portion and a 
screwed portion. A sleeve fitting closely to the former 
is provided with a number of serrations engaging with 
matching serrations on the face of the eccentric. This 
sleeve is kept in place by a flanged nut on the screwed 
portion of the pin, the flange fitting into a horseshoe 
recess in the sleeve. The nut is slotted and is locked 
by a pinching-screw. Slackening back the nut draws 
the sleeve along the shaft and disengages the serrations. 
The sleeve is then turned and set by graduations on its 
periphery to give the desired stroke, it being understood 
that the drive is transmitted through it to the eccentric. 
\ single tool only is needed for setting, an operation 
which takes under one minute 

The pitman head is of cast steel. It is furnished with 
a phosphor-bronze bush on the eccentric sheave 
Independent lubrication is provided for the crankpin 
and eccentric surfaces, as indicated in Fig. 4. The 
pitman rod is of forged-steel and has a ground thread 
of Aeme profile. It is locked in the head by means 
of the strip seen to the left of Fig. 5. This strip | 
is recessed into the pitman head and is threaded in | 
Two set-:crews at the back provide an effectual | 
lock. The ball connection with the ram is ground and 
lapped. The tool plate, as will be seen in Fig. 7, is a 
semi-cylindrical form and is ground on its contact | 


plac e 


surfaces, 

The inelinable shown in Fig. 8 has the} 
tivwheel at the side, an arrangement which naturally 
modifies the lay-out of the shaft. The details are, | 
however, in the main, the same as those of the fixed 
press, a double eccentric and not a crank being used. 
Che stroke adjustment gear is situated between the 
pitman and the bearings, while the brake will be 
noticed at the left of the illustration. The press is 
inclined by means of a screw operated by a capstan 
handwheel at the back. In both machines the driving 
motor is at the back and is fitted on a hinged bracket 
for belt tensioning. The workmanship of the presses 
is of a very high standard and the maximum of rigidity 
ind accuracy is claimed for them. Tecalemit pressure 
gun lubrication is fitted to all main points, but in 
some other positions lubricators of a special sight-feed 
type are employed. 

I'he presses are made in five sizes of the type shown 
in Fig. 7. The smallest press has a maximum pressure 
of 18 tons on the longest stroke, viz., 2} in., and 16 tons 
on the shortest stroke, viz., 2 in. The ram adjustment 


press 


£9 


| the motor of 14 h.p. 


ENGINEERING. 


RASKIN MECHANICAL 


WW 








Yb bi: Mj 


30, 19306. 


PRESSES. 
































Fie, 7. 


is 1} 


In the largest press of this type 
the maximum pressures are 100 tons and 80 tons, with 
strokes of 3§ in. and } in., respectively, the ram adjust- 
ment is 2} in., and a motor of 64 h.p. is fitted, the number 
of strokes being 75 per minute. The range of presses 
continues above this power, that is, up to 450 tons, but 
these differ in some details from the illustration, geared 

| drives, for example, being available. Of the inclinable 
| press, three sizes were shown at the demonstration, 
| viz., 20 tons, 40 tons, and 60 tons. 








Vatve Gear For Locomortives.—The 
London and North Eastern Railway Company has 
decided to fit two further six-coupled express passenger 

| locomotives of type B 3 with Caprotti valve gear. These 

| engines are of a class introduced on the former Great 
| Central Railway and popularly known as the “ Lord 
| Faringdon ” class. Two of these engines were fitted 
with this valve gear eight years ago, and they are stated 
| to have given excellent service, running an average of 
53,000 miles per annum. The decision to equip a further 
two locomotives of this class has been prompted by the 


| CAPROTTI 


in., the number of strokes 140 per minute, and | satisfactory 





saving in coal consumption which has 
been observed in the case of the two engines already 
equipped, particularly since the design of the gear was 


modified about two years ago. 
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The death 


Tue Latre Mr. Joun LENNOX. 
his residence 


John Lennox, J.P., which occurred at 
St. Andrew’s-avenue, Bothwell, Glasgow, removes @ W 
known figure from West of Scotland iron and steel indus 
trial circles. He was the doyen of the employees © 
Messrs. Colvilles, Limited, Glasgow, having been asse 
ciated with them for 55 years. He was elected a director 
of Messrs. David Colville and Sons, Limited, in 1913, and, 
in 1931, on the formation of Messrs. Colvilles, Limits d 
was made a director of that company. Until recer tly. 
when indifferent health caused him to forgo many 0 
his activities, he was commercial director. Mr. Lennox 
also served as director of Messrs. Smith and MeLs an, 
Limited. For 36 years he represented Messrs. Colvilles 
interests on the Glasgow Royal Exchange and was 
an active member of the Chamber of Commerce 
Glasgow. He was long associated with 
work in Motherwell and was chairman of 
Works benevolent and social committee 
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THE INTERNATIONAL MEETING OF 
NAVAL ARCHITECTS AT NEW YORK. 


Tue International Meeting of naval architects and 
marine engineers, convened by the American Society 
of Naval Architects and Marine Engineers, and sup- 
ported by representatives from the societies of similar 
interests in Canada, France, Germany, Great Britain, 
Italy, Japan, Spain and Sweden, opened its business 
proceedings, in New York, on September 15, following 
the official reception by the President of the American 
Society on the previous day. The main subjects 
before the meeting were safety at sea, and the design 
of large liners, five papers being presented under each 
heading. The distinction of reading the opening 
paper was accorded to Dr. J. Montgomerie, chief 
ship surveyor of Lloyd’s Register of Shipping, an 
abstract of whose summary of recent safety regulations, 
and the statistical data on which they are based, is 
given below. The series of liner papers was introduced 
by MM. F. Coqueret and Paul Romano, respectively 
manager of the Penhoét shipyard, where the Normandie 
and other large French liners were built, and chief 
engineer of the French Line, who discussed the design 
of the Normandie and the elimination of vibration. 
The following abstracts of the ten papers are given 
in the order of their presentation. 


SAFETY aT SEa. 

The first section of Dr. Montgomerie’s paper on 
“Safety at Sea” traced the successive examinations 
of the subject by different authorities in Great Britain, 
from the initial meeting of the Institution of Naval 
Architects in 1860, to the introduction and subsequent 
revisions of the British Freeboard Regulations, the 
International Convention of 1929, and the more recent 
agreements regarding loadlines. The freeboard revision 
of 1906 was one of the most drastic in the history of 
freeboard assignment, and subsequent returns of annual 
losses were examined after nine years’ experience to 
ascertain the effect. It was found, however, that 
the increased immersion permitted had not prejudiced 
the safety of vessels. From 1894 to 1934 the returns 
showed that the proportion of British vessels lost 
had decreased steadily from 0-34 per cent. of the number 
in the Register Book, to 0-13 per cent. Corresponding 
figures for United States ships over the same period 
rose from an average of 0-18 per cent. for the years 
1894-1898 to 0-25 per cent. during the four years 
1899-1903, but thereafter these also declined, the 
percentage for 1930-1934 being only 0-09. The safety 
of small vessels, however, was found to be governed 
by different considerations from those affecting ships 
of average size. For example, the loss statistics of 
vessels under 1,500 tons gross for the five years 1921- 
1925 showed that 44 British vessels were lost out of 
1,365 in this category, a rate three times that of the 
average for all vessels. It was significant that two- 
thirds of the lost ships were, at the time of loss, 
carrying cargoes with a tendency to shift, such as 
coal or ore. It was curious, too, that there seemed to 
be a greater rate of loss in vessels of an early age than 
in older ships, 16 of the 44 being under five years old. 

The factors concerned with the safety of a ship at sea, 
Dr. Montgomerie continued, might be grouped in two 
classes; first, the strength of the steel structure 
considered as a whole and in detail, and second, the 
geometry of the structure, which might be held to 
include stability, freeboard, and internal subdivision. 
The strength of structure was almost entirely governed 
by the rules of the various classification societies, which 
were the result of a long process of what might be called 
the elimination of redundant parts. It appeared that 
the process of “slimming” was approaching its 
limit, and that any further lightening of the structure 
would affect its fundamental elements. It was not, 
perhaps, impossible to make further reductions of 
scantlings, but it was important to remember the 
distinction between possible reductions made now 
and those which were effected formerly, as the distinc- 
tion seemed closely allied to safety. ’ 

here were no printed rules for the construction of 
Very large passenger vessels. The distribution of 
material depended on the accumulated experience 
of the owners, builders, and the classification society 
concerned, and the general practice could be described 
48 satisfactory. It was the author’s personal opinion, 
however, that the practice of incorporating divided 
uptakes was open to objection, in that it concentrated a 
mass of heavy material at the middle line on the deck 
‘t 4 maximum distance from the web of the girder 
\"¢., the side plating), where there was no practicable 
means of making it effective as a part of the general 
Strength of the vessel. He believed the material 
‘oncentrated there would be better employed if placed 
at the sides of the vessel, and would then lessen the 
risk of damage to decks. 
a, har eames of detail, there were two things on which 
bee depended the safety of the structure, otherwise 
und when considered as a whole, these being the 


Recent official inquiries showed that losses had been 
due to hatches being stove in, and to failure of steering 
gear followed by the entrance of the sea into holds. 
The rod-and-chain type of gear was chiefly criticised, 
but it was a satisfactory type of gear if given proper 
care in maintenance. It appeared curious to the lay- 
man that, although hatches had been increasing in size 
for the last 40 years, they were still closed with pine 
covers protected by tarpaulins, secured by lashings. 
The time seemed to have come when more serious atten, 
tion should be given to proposals such as those for the 
adoption of steel covers, so as to obtain an increased 
measure of protection for these openings. The protec- 
tion of the engine room was another important com- 
ponent of the ship’s safety, and the Load Line Conven- 
tion did, in fact, require that machinery casings 
should be protected by a closed poop or bridge, or by 
a deckhouse of equivalent strength. In general, 
modern provisions for these parts and for the con- 
struction of ventilators, &c., were entirely satisfactory. 

The recommendations of the London Convention 
regarding sub-division, made after the loss of the 
Titanic in 1912, were embodied to a great extent in the 
Board of Trade instructions to surveyors, but it appeared 
that the findings of the Convention had perhaps been 
unduly affected by the Titanic disaster. Ships of the 
mixed passenger and cargo classes were, in effect, 
very heavily penalised. The methods of calculation, 
also, were criticised, and eventually, after 15 years 
of discussion, the problem was attacked anew, resulting 
in the regulations now included in the International 
Convention for the Safety of Life at Sea, 1929. 

Recent events had directed public attention to the 
safety of passengers and cargo from the risk of fire. 
The nature of the casualty and the human appeal it 
carried sufficiently explained the interest aroused, 
but it was necessary to remember that, fortunately, 
these losses were of comparatively rare occurrence. 
In the United Kingdom the total losses, both cargo 
and passenger, due to fire, were 22 ships aggregating 
about 90,000 tons, from 1926 to 1934 inclusive. Of 
these, only three were ships carrying passengers, and 
did not involve loss of life. Outbreaks of fire on 
board ships were in very many instances effectively 
dealt with by the crew. The International Convention 
provided for the fitting of divisional fire bulkheads, 
fire-alarm and fire-detection systems, powerful service 
pumps, fire patrol, &c. These were definitely minimum 
requirements and in practice many more safeguards 
were provided in the highest class of vessel; closer 
fireproof subdivision was obtained, sometimes sprinklers 
were installed, and use was made of impregnated 
wood for cabin accommodation, and of non-inflam- 
mable material. The recent regulations of the French 
Government represented the high-water mark of 
fire prevention. 

The causes of fire in cargo vessels were bad stowage, 
insufficient ventilation of holds, the proximity of cargo 
to the boilers, and imperfect isolation of fuel oil or 
spirit. An analysis of 688 fires reported in the twelve 
months from March, 1930, to February, 1931, showed 
that, in the great majority of cases, the actual cause 
was unknown, and that the percentage of fires in 
motorships was more than double that in steamers, 
An investigation into coal fires in bunkers and holds, 
made by the Department of Scientific and Industrial 
Research, and covering 310 such fires between 1925 and 
1928, showed that, although all coal gave off some 
inflammable gas, the heating of coal and consequent 
risk of spontaneous combustion did not proceed from 
the presence of gas, but was caused by absorption of 
oxygen from the air. No risk was entailed by loading 
coal in a wet state; in fact, it was an advantage for 
small coal, known to be of a fiery nature, to be damped 
when charging the bunkers. In conclusion, Dr. Mont- 
gomerie observed that the proportion of losses to the 
total number of ships was steadily decreasing, and the 
intelligent co-operation of officers and crews in avoiding 
loss or damage was greater than at any time in the past. 

Fire mN PassENGER SPAcgEs. 
Mr. E. Leslie Champness, M.B.E., M.Sc., who 
followed with a paper on “ Fire in Passenger Spaces,” 
drew attention first to the need to view the matter in its 
correct perspective. The safety of sea travel was 
made up of many factors, and that of fire had proved 
to be the least important. Fires in British-owned ships 
of all classes, from 1926 to 1934, had accounted for the 
death of only 164 persons—8 passengers, 77 crew, and 
79 shore workmen—from fires occurring in port or at 
sea. For the same period in Britain road deaths through 
motoring accidents numbered 59,892, and in one year 
alone (1934) in the United States the road deaths 
amounted to nearly 34,000. Even including world 
figures, few fires in passenger vessels, involving loss of 
life of passengers and crew, had occurred at sea in 
recent years. In comparison with the volume of sea- 
borne traffic the safety of vessels at sea was a very 
real thing, and the fire peril but a small risk, which the 
list of fires at sea during the last century showed to 





Protection of openings, and the steering arrangements. 





increase in traffic, larger units, and a greater prevalence 
of smoking. A much greater fire risk on land, in 
theatres, was such that eight large fires in the period 
1881-1884 cost over 2,250 lives, but by attention to 
design and materials this land risk had been reduced to 
negligible proportions. 

In considering fire risks at sea certain basic points 
had to be kept firmly in mind. These were (1) the 
essential differences between fires at sea and on land; 
(2) the appreciation of the importance or otherwise 
of the risk; (3) if improvement was required, the 
need to define clearly the desired standard ; (4) the 
classes of vessel in which the risk necessitated improve- 
ment; (5) the relative importance of the fire risk in 
passenger spaces and public rooms, &c.; and (6) the 
acceptance of present-day habits and behaviour. Fire- 
fighting in ships had to be done, as a rule, from the 
inside, in the area of smoke, rather than externally, 
as on land; and the personnel involved, which on 
land were brought downwards to an unlimited dis- 
persal area, at sea were taken upwards to a very 
limited area which might possibly be involved in fire 
itself, and which might be required also for such other 
purposes as boat manning and launching. Existing 
standards of safety at sea were already much higher, 
from the fire point of view, than the standards obtain- 
ing in cities. How many everyday dwelling-houses 
were protected by sprinklers or were even 20 per cent. 
fireproof? At sea a constant watch was being kept, 
and there was no reason to suppose that passenger 
ships, recent or old, were more combustible than the 
majority of shore dwellings. 

The type of passenger as well as the size of vessel 
served to define the risk; for example, a troopship 
with passengers accustomed to discipline and action 
might represent one end of the scale, and a short- 
distance passenger excursion vessel the other extreme. 
In the author’s opinion, the protection of cabins 
opening on to open decks, such as promenade decks, 
was as important as the protection of spaces below 
decks, as the open decks formed the dispersal space 
for persons coming up from below and the embarkation 
position for boats. It was desirable to face and accept 
ab initio such considerations as the carelessness of 
individuals in smoking, &c., and the indifference and 
apathy of the average passenger regarding attendance 
at fire or boat drills. Selling travelling facilities was 
almost impossible if they were coupled with enforce- 
ment of regulations causing irritation to the individual, 
even though the regulations were designed for public 
safety. 

Isolated major disasters had caused various reactions, 
particularly in France, where, the drastic legislation 
passed in 1934 must have led to greatly increased 
cost of construction. In the United States, recom- 
mended regulations of the Marine Committee of the 
National Fire Protection Association were issued in 
1933. They were comprehensive and _ particularly 
helpful to owners and builders in bringing forward the 
results of experiment and expert consideration, pending 
the official betterment of existing standards as fore- 
shadowed in Senate Report No. 776. The report on 
the work still in hand by the sub-committee of the 
Technical Committee on Safety at Sea was expected to 
be a valuable contribution, which was awaited with 
much interest. Even with automatic fire-fighting 
systems, detection, sprinklers, and other mechanical 
apparatus, British opinion would continue to place 
first-class personal action and reliance on organisation 
in the forefront of their policy to prevent disaster, and 
to realise that responsibility must not be lulled into 
complacency on account of any automatic devices. 


Tue New Frencn REGULATIONS. 

The third paper in the symposium was contributed 
by Mons. A. B. de Berlhe, managing director of the 
Bureau Veritas, and Mons. Rolland Boris, Ingénieur 
Général du Génie Maritime, and entitled, “‘ Safety of 
Life at Sea.” In their official capacities, the authors 
explained, they had been associated with national and 
international conferences on safety of life at sea for 
nearly twenty years, and the paper was designed to 
present a summary of the work accomplished, and the 
resultant safety regulations which had been established 
in France, largely upon the basis of the scientific 
research inspired by M. Marie, Ingénieur en Chef du 
Génie Maritime. It might be mentioned that M. 
Marie’s paper on the evolution of safety at sea, delivered 
before the Institut d’ Histoire des Sciences et Techniques, 
contained a very complete historical record, covering 
laws, ordinances, and decrees from 1517 to the regula- 
tions of 1907-1908, which were until recently the 
standards for installations and inspections of French 
vessels in foreign ports. 

Persistent efforts since 1910 brought about a number 
of autonomous national regulations, but it took the 
great catastrophe of the Titanic to set in motion an 
international conference, which produced in 1914 the 
first International Convention, signed by 17 maritime 
Powers. These regulations, however, were notably 





have undergone no particular change in spite of the 





deficient in regard to subdivision, and negotiations 
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were reopened between the principal signatories, 
leading eventually to the laws of the Loadline Confer- 
ence of 1930 and the second International Convention. 
These were ratified by France, and finally became law 
on June 16, 1933. 


construction could begin. 
ence regulations on subdivision, pumping arrangements, 
life-saving equipment and loadlines were all incor- 


porated, and passenger vessels were obliged to undergo a | 
special stability test before going into service. New rules | 


were established for oil-burning steamers and for 
Diesel-engined vessels, forbidding naked lights in 
machinery spaces, regulating ventilation, and also the 
construction of bulkheads; and rules for navigating 
instruments and life-saving equipment were provided, 
in accordance with the most recent progress. The require- 


ments for wireless equipment were extended to include 


all passenger vessels, irrespective of size, and all cargo 
vessels of over 1,600 tons gross, but only one operator 
need be carried if the vessel were fitted with an approved 
automatic alarm system. Passenger vessels of more 
than 5,000 tons required in addition a radio goniometer 
of approved type. 

The number of lifeboats and of davits were 
determined not by the tonnage, but by the vessel's 
length, i.¢., by the physical possibility of installation. 
There must be boats or rafts for all on board, and 
vessels having more than 13 must have one 
motor propelled and fitted with wireless ; if the boats 
numbered more than 19, two boats must be so pro- 
pelled and equipped. The fire-protection measures 
sought firstly the prevention of fires; secondly, the 
detection of fires; and thirdly, the fighting of fires. 
Preventive measures included the use of steel and 
other non-inflammable materials wherever possible, 
and the institution of tests, in an electric furnace, for 
materials claimed to be fire-resisting, such as impreg- 
nated wood. The fireproofing of curtains and furnish- 
ings was required, the treatment to be repeated every 
year for light materials. The of nitro-cellulose 
products was forbidden, and in living quarters the use 
of paints and varnishes having a flash point above 
400 deg. C. was compulsory. For detection, various 
automatic systems had been developed, and the fire- 
patrol system provided for in the Convention had 
been extended and perfected. The French rules for 
restricting fires greatly extended the Convention 
requirement for fire screens, fire-resisting bulkheads 
being specified throughout the accommodation, enclos- 
ing areas not greater than 100 sq. m. In the third 
category, of measures for extinguishing fires, the 
Convention rules were already very complete, and the 
French regulations had added only a few detail require- 
ments. Fire helmets and smoke masks sufficient for 
one and a half times the number of fire fighters were 
required. 

Strict as the regulations might seem, in many cases 
they had been voluntarily exceeded by the shipowners, 
on whose initiative many new devices had been 
adopted, such as sprinklers forming water curtains 
round stairways, and cofferdams offering insurmount- 
able barriers. M. Pugnet, Commander of the Norman- 
die, had introduced an improvement on board this 
vessel, consisting of small openings in the deck, to 
each stateroom, permitting the attachment of a fire 
hose 


sets 


boats 


use 


Tue Arriication oF ConventTION RULES IN JAPAN. 


Mr. Sozo Ikushima, of the Mercantile Marine Bureau, 
Department of Communications, Tokyo, followed with 
& paper entitled “Some Observations on the Actual 
Application of the Safety and Loadline Convention 
Rules,” in which he described the method for obtaining 
floodable length adopted by the Japanese authorities, 
discussed the use of the frame modulus as the standard 
for determining the load draught of a steel ship, and 
outlined the method of assignment of freeboard for 
wood vessels. 

The 1929 Convention, the author observed, provided 
that the floodable length should be obtained by a 
method taking into consideration the form, draught, and 
other characteristics of the ship, but left the details of 
calculation to the authority concerned. The new 
method which he ceseribed assumed that the margin 
line formed a standard parabolic sheer curve, and if 
the actual margin line differed from the standard form, 
it must be modified in accordance with the British 
Board of Trade rules. On a base representing per- 
centages of the length between perpendiculars, curves 
were constructed of floodable volume, and of sectional 
areas up to the margin line, together with two integral 
curves of sectional areas integrated from each end 
towards the midship section, these being to the same 
seale as the floodable volume curve. A “ proportional 
volume ” curve was also drawn, showing the volume 
of the outer portion of any compartment corresponding 
to a floodable volume, where the compartment was 
bisected by a transverse plane passing through its 
centre, From these curves in conjunction it was 
possible to draw the floodable length curve by the 


The new regulations required sub- | 
mission of detailed plans to the authorities before | 
The 1929 and 1930 Confer- | 
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steps detailed in the paper, obtaining results which 
coincided well with those obtained according to the | 
Board of Trade method. At the ends of the ship, | 
however, differences amounting to about 2L/100 
occurred in some cases. It was stated that the new 
| method was found to be more convenient and simpler 
than the Board of Trade system. 

In the Ship Loadline Rules in Japan, which had 
been in force since March 1, 1934, the strength standard 
of a steel ship was the same as the standard moduli 
given for guidance in the International Loadline 
Convention rules; but where the hold frames were 
of other than the standard form the method of calcu- 
lating the modulus involved the use of an assumed 
equivalent frame, examples of which were given for 
various special cases. Passing to the question of 
freeboard assignment for wooden ships and especially 
for wooden steamers, the author stated that the 
Japanese Rules required the freeboard to be deter- 
mined by one of two methods, whichever gave the 
larger value, either by the use of a coefficient in accord- 
ance with the official tables, or on the basis of the 
geometrical form of the vessel. The actual instances 
dealt with since the Rules came into operation showed 
that the draughts actually assigned were from 4 per cent. 
to 10 per cent. less than the geometrical draught for 
heavy deck steamers, 12 per cent. less for spar deck 
steamers, and 1 per cent. to 10 per cent. less for 
sailing vessels. The use of the coefficients depended on 
the mode of construction adopted in Japan, and could 
not be applied without modification to wood vessels in 
other countries having different construction rules. 





Ratine InpEx ror Existine Sutps. 

Rear-Admiral John G. Tawresey (C.C.), United 
States Navy (retired), in his paper on “ Safety at 
Sea,”’ briefly reviewed the progress made in ensuring 
safety at sea by international agreement, but indicated 
a number of points which, in his opinion, still required 
consideration. A ship could not be made 100 per cent. 
safe, but this was no argument against further efforts 
to reduce the annual losses. He instanced the subject 
of increased subdivision as one deserving examination 
in relation to the nature of the duty in which the ship 
would normally be engaged. It was important to 
study all means for increasing floodable lengths, and 
at the same time to study the lengths of holds that 
were necessary for particular services. It was believed 
that all ocean-going passenger vessels could be, and 
should be, at least two-compartment ships, with a 
factor of subdivision not greater than 0-45; and cargo 
vessels also, of moderate lengths or greater, should 
be not less than two-compartment ships. 

Existing ships were always a problem when improving 
standards and strengthening regulations, and national 
regulation of shipping had accordingly included relaxa- 
tion in favour of the existing ship. The Safety Con- 
vention followed the same principle, provision being 
made for improving existing ships ‘‘ where practicable 
and reasonable.” It was necessary, therefore, to give 
| force and authority to the term “ reasonable,” i.e., 
j reasonable in the sense of “ proper,” not excessive. 
| It was not reasonable to require alterations to a good 
|} and serviceable ship in an attempt to make her safety 





Percentage CO,. 


| cent. carbon dioxide (CO,), 





| equal to that required for a new vessel, but much 
could be done on most of such vessels to improve their 
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safety. For instance, openings in bulkheads and sides 
could be eliminated or reduced in number, better 
provision could be made to concentrate pumping on 
compartments next to those open to the sea, the fire 
hazard could be reduced, and lifeboats and thei: 
handling arrangements could be improved. 

The 1914 Convention included a provision, which 
was never operated, for noting on the vessel’s certi- 
ficate any excess of subdivision over the minimum 
required, and the later Convention fixed “* permissible ” 
factors of subdivision which were the minimum accept- 
able ; but the certificates still did not show the extent 
of subdivision above the minimum. The same was 
true regarding fire protection and life-saving appli- 
ances. He proposed a subdivision rating and a safety 
rating in relation to foundering and other risks which 
should be shown on the certificates and given with 
the other particulars of vessels in registers of shipping. 
As a suitable numerical subdivision rating he suggested 
the nearest whole number to the value of 67-082 
divided by the square root of the greatest subdivision 
factor, in any part of the ship’s length, for the bulk- 
heads as installed; and that the number of persons 
on board, the nearness of their living spaces to the 
boats, any excess of boat capacity and buoyant appa- 
ratus, and similar considerations, might be represented 
by a factor, adjusted to have the value of | fo 
arrangements equal to the Convention minima, and 
greater than 1 for arrangements in excess of these. 
For existing ships the value would be less than 1 when 
the arrangements were not brought up to the Convention 
standards 

(To be continued.) 








MATHEMATICAL AND GRAPHICAL 
SOLUTIONS FOR EXHAUST AND 
FLUE-GAS ANALYSES. 


By R. H. Gronpy, Ph.D., M.Eng. 


Ir is generally known that for a given fuel of fixed 
chemical analysis the dry flue-gas analysis will depend 
upon the amount of excess air supplied during combus 
tion, but it is not usually appreciated that the con- 
stituents of the flue gas must exist in definite propor- 
tions. In other words, for a given fuel and stated 
amount of excess air there can only be one flue gas 
analysis provided that combustion is complete, and 
there is no carbon monoxide in the products. It there- 
fore follows that under these conditions excess air 
calculations can be made upon the CO, content alone, 
and how this may be done can most easily be shown 
by means of a specific example in which x poundsol 
excess air are used for combustion. A convenient and 
concise solution can be arranged in tabular form 46 
shown on the opposite page. 

Example.—A fuel oil has the percentage chemical 
analysis by weight: Carbon (C) = 85-8, Hydrogen 
(H,) = 12-5, Sulphur (S) = 1-5, Oxygen (O,) = 0’: 
and the exhaust-gas analysis by volume shows 5 per 
with no carbon monoxide 
(CO) present ; it is required to estimate the amount of 
excess air supplied per pound of fuel burnt. 

The equations given in column (10) of the Table per 
mit the excess air quantity to be calculated for any g've" 
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percentage of CO,, O, or N,, in the products of com- 
bustion. The last two equations, however, are rather, 
unsatisfactory as they involve calculations based upon 
small differences, a disadvantage which does not exist 
in the case of the CO, equation. 

Applying the first equation to the given problem 
7:15/(0-467 +. 0-0347 x) = 8 whence x 12-3 ib. or 
85-7 per cent. excess. This rather long calculation 


| calculated from the equation, 
' 


O, x 100 100 O 
| Excess air per cent. = ——— — ane ™ 
a St, -- © oe 
79-2? 2 3-81 : 


| which forms the basis of this construction. 
The forms of the expressions in the last column (10) 
of the tabular solution show that if the N, and O, 
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a “ a a ° aCe — jnidh Silene 
(1) (2) (3) (4) | (5) (6) 
| | 
. — ee | Molecular Weights. 
(lb.) tad Con- | Formula and Oxygen (1b.) | Peotacts of Equi 1 te 4 
da F | wae ale . " Ww uiv. vols. ) . by 
stituents of the Atomic Weights. Theoretically Required. reer | Weight. ~ omen 4 [oe 
Fuel. . -——— . 
_ | | | m. 
ee. Se, ae eee es 
: © + Oo + CO 32 | 44 ” ae 
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ox | 2H2 + O02 > 2100] 39 36 
H 0-125 4 + 32> 36 0-125 x — 1-000 H20 | 0-125 x — 1-125 18 Suppressed. — 
‘ 0-015 | .8 + O2->802 | 7 pd | 
| S32 + 32-+64 0-015 x 5 = 0-015 | $0> | 0-015 » 33 0-030 | 64 | Suppressed. _- 
| S wt a oil 32 
3-303 | 
— 0-002 
0 0-002 | Negative Net Op = 3-301. | Op | No excess 32 0-0 No excess. 
- | 
fotal 1-00 | | 77 i =~ 11-05 0-395 > ob 
No 33 3-301 = 1 28 395 84-7 No 
rt ; ; 3-301 pgs . — 
heoretical air required = — Y 14°35 Ibs. (+ 1= Check Total = 15-35) Total = 0-4665 100-0 
‘0 
| l | “YD 
(7) (3) | (9) (10) 
Weight of Dry Products per Pound Weight of Pro- Molecular | Equiv. vols. . . 
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may be avoided for routine work by means of a graphical 
construction. 

— composition of air by weight has been taken as 
~” per cent. oxygen, and 77;per cent. nitrogen. There- 
fore for the corresponding molecular weights 28 and 32, 
the composition of air by volume will be 20-8 oent. 
“xygen and 79-2 per cent. nitrogen. If therefore N, 
‘nd O, are the percentage compositions of nitrogen 
and oxygen in the products, the percentage excess air 
will be proportional to the excess oxygen and may be 


0° 467 


0-0347 z 


t 


0-467 + 0-0347 z 





percentages are plotted against the CO, percentage 
straight lines will be obtained. If, however, instead of 
the N, percentage (per cent. N,/3-81) be plotted with 
the per cent. O, against the per cent. CO, as shown in 
Fig. 1, on the opposite page, and a vertical line a 6 c 
be erected at any point, a representing a particular per 
cent. CO, in the products, then it will be seen that 











ab ab O, , . 
— SS = = = excess air ratio. 
be ac—ab Nz O 

3-81 . 


When the oxygen percentage is zero, the per cent. 
| CO, and per cent. N, will be a maximum, the condition 
for theoretical air supply with no excess air. The 
| condition is shown by the point d, and de represents 
cent. N,, or de Namee 


the maximun Tr 
Acs 3°81 


100 — COgmar 
ae" 
for the combustion of the fuel, then the relatively small 
amount of CO, formed will not influence the result, and 


the products analysis may be regarded as N, = 79-2 per 
9-2 
: 20 - 
3-81 20-8 


the point f represents both the O, and N, contents. 
The lines fd and fe therefore represent the limits for 
the given fuel and any excess air ratio from zero to 
infinity. 

The lengths ab, bc may be measured and ab/bc 
calculated to give the excess air ratio, but for a given 
fuel these ratios or percentages may be plotted upon 
the line f d as follows: do and ef are produced to meet 
in ¢ and a vertical line g h is drawn of convenient length, 
say L units. Then if any distance hk of Y units be 


If an infinite amount of air is supplied 


cent., O, = 20-8 per cent., and since 


marked on this line, the ratio n of © .& ~~ = 
whence Y = = % 
l+n 


Three such values for n = 4, 1, 0-25, or 400 per cent., 
100 per cent., and 25 per cent. have been marked at 
k, m, and. By means of radiating lines from i these 
ratios may be transferred to the line df as shown; the 
proof of the construction depends upon similar triangles 
having @ common apex i. The complete diagram for 
the fuel already considered is shown in Fig. 2, in which 
all construction lines have been omitted except the 
scale used for transferring excess air ratios; for this 
fuel od = 15-3 per cent. CO, as determined by the 
tabular solution. Referring to this diagram, the dotted 
line shows the value of 8 per cent. CO, in the products 
and from its intersection with the diagonal the value 
of 86 per cent. excess air may be read on the inclined 
scale, and 10 per cent. O, in the products from the 
vertical scale, values which are in agreement with those 
obtained by the mathematical solution. 

The construction already described, while suitable 
for fuels having a large percentage of hydrogen, has the 
disadvantage that the point i moves a long distance 
to the left of the diagram for fuels such as hard coals, 
and moreover the point has a new position for each fuel. 
A second graphical construction, which avoids these 
difficulties, will be described. Its correctness may be 
proved as follows : Referring to Fig. 1 the length of 
the line de will be a minimum for a fuel containing 
carbon only, when de becomes rp = 79-2/3-81 = 
20-8, since the volume of CO, produced will equal 
the volume of oxygen supplied. Again de will 
be a maximum when the fuel contains hydrogen only, 





and the dry flue gases consist of nitrogen only. In this 
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case the point d moves to o and the length de hessanebl grain size. They showed that over a certain range of 
_ 100 26-26 temperature each steel developed a well-defined size of 
tes bo austenitic grain. The fact to be realised is that the | 
maximum percent. N,/3-81 value will lie on the line g p. | characteristic grain size developed by this method of | 
The new construction consists of producing q p to meet | examination reflects certain clearly defined properties | 
the horizontal base in j (a point which remains fixed | in the steel when tested in the condition in which it is 
for all fuels), and as before on a vertical line vw of | normally put into service. What precisely happens 
suitable length constructing an excess ratio scale and | to the grain size in the different types of steel when 
transferring it to the lines r p and of by radiating lines | heated for drop-stamping or forging or rolling is really 
from the point j. The portion og pr of the diagram | of secondary importance to this practical fact. The 
to the right of the vertical scale og is common to all} matter is, however, of considerable academic interest 
fuels. It may be constructed in the form shown in| in its bearing on the true explanation of this difference 
Fig. 3, and can be made as a tracing, the prints from | in the ultimate properties. Therefore, although con- 
which can be used to add the particular products of | siderable data are already available, a few experiments 
combustion triangle def corresponding to the fuel} are included which may help to clarify the subject in 
being used. the minds of those who have not followed this work. 

A percentage excess air scale may be constructed The Effect of Temperature on the Austenitic Grain 
on the line df, by first transferring the air ratio scale | Size. Series A: Examination of the Carburised 
from v w to de and of by means of radiating lines from | Samples.—Specimens of steel A (basic open-hearth, 
the point j (the position of which corresponds to| carbon 0-39 per cent.) were heated to increasing tem- 
CO, = 100 per cent.). The corresponding points on| peratures between 925 deg. C. and 1,150 deg. C. 
of and de are then joined and the intersection of these | Samples of coarse and fine-grained steels in the nor- 
lines with df permits the required scale to be marked | malised (860 deg. C.) condition were carburised at 
off as in Fig. 2. Three construction lines k’s, m’t, and | temperatures of 927 deg., 975 deg., 1,025 deg., 1,075 


oq For any intermediate values the 


transformation, which feature is considered to have an 
important bearing on the physical properties, apart 
from the grain size per se. 

The authors apologise for digressing into the subject 
of banding, but it is, perhaps, worth recording that 
pronounced banding can be produced by slow cooling 
from 850 deg. C. to 950 deg. C. They have found that 
(still referring to the same steel) unbanded normalised 
samples begin to show signs of banding after one hour 
at 760 deg. C. when furnace-cooled, definite banding at 
800 deg. C., still more strongly marked at 840 deg. €., 
whilst at 900 deg. C. the banding is, possibly, somewhat 
coarser. 

Conversely, as to the removal of the banded struc- 
ture, taking samples of the same steel heavily 
banded by slow cooling from 927 deg. C., these were 
reheated for one hour to progressively increasing 
temperatures, followed by air-cooling ; 760 deg. C. is 
sufficient to dissipate some of the banding, and it is 
completely eliminated at 840 deg. C. No essential 
difference has been noted in the production or removal 
of banding as between fine and coarse-grained steel, but 
the same features have been observed on various 
grades of steel, and the subject is being more fully 
investigated. Reverting to the original point, it is 


n’u have been drawn to illustrate the process. 

The necessary maximum CO, percentage and the 
theoretical weight of air for the complete combustion 
of a specific fuel may be obtained from columns (3) 
and (6) respectively of a tabular solution, or directly 
from the formule : 

100 
33 (8 ( 


23 ¢ 


CO. « rr ce 
amaz ™ 111 C + 264 A, > alaaaaies 


deg. and 1,150 deg. C., and the austenitic grain size 
as outlined by the carbide (etched in alkaline sodium 
picrate) examined. It was found that on the fine- 
grained steel there is a tendency for local coarsening 
of the grain at a temperature of 975 deg. C. This 
is much more strongly marked on the sample carburised 
at 1,025 deg. C., whilst at 1,075 deg. C. and 1,150 deg. C. 
the samples are coarse-grained. Over the same range 


hoped that it is clearly established that the inherent 
grain characteristics of a given steel are permanent, 
in the sense that they are fully restored by a simple 
heat treatment (such as normalising), irrespective of 
prior treatment. 

Effect of Forging and Rolling Temperature.—There 
still remains the question of the effect of forging and 
rolling temperature on the inherent grain size. A 


of temperature there is a gradual progressive increase 
in grain size on the coarse-grained sample, but in 
each case, for similar treatment, the coarse-grained 
sample gives a larger austenitic grain than the fine. 
Recarburisation of both coarse and fine-grained samples 
at 927 deg. C. gives an austenitic grain of approximately 
the same size as that produced with a single treatment 
at 927 deg. C. This latter statement, naturally, only 
applies to the portion of the case where the carbide is 
completely taken back into solution; at such a 
temperature the more highly carburised portions 
still retain the coarse-grain size developed by the 
treatment at 1,150 deg. C. This should make clear 
the essential point concerning the behaviour of the 
austenitic grain. If fine-grained steel is heated beyond 
a certain temperature, which appears to be in the region 
of 1,000 deg. C., the grains grow, and at 1,150 deg. C. 
are of a similar size to those of the comparable coarse- 
grained steel. But, if after the high-temperature 
heating, both samples are re-heated to a lower tempera- 
F Inst.P. | ture (even without work having been applied) such 
as would be used for normalising or quenching, then 
(Concluded from page 434.) the “inherent” grain size is restored. The samples 
Machinvability.—The claim has been made that fine- | @fe carburised merely to facilitate the comparison of 
grained steels are more difficult to machine than those | the grain size, but similar characteristics are revealed 
of coarse or medium grain, and the authors have one | in the uncased interior. . 
case on record where figures have been produced to | It has, further, been noted that following the 
confirm this. On the other hand. the authors have |t 927 deg. C. with the subsequent standard slow 
carried out numerous machining tests, both in their | Cooling, steels which previously were normal were 
own works and elsewhere, in an attempt to reach a found ve be strongly ferrite-banded when examined in 
satisfactory conclusion on this point, but in all cases, | longitudinal direction. This effect disappeared in 
with the one exception mentioned above, the results | 8@mples slow ly cooled from above 1,000 deg. C., and 
have been of a negative character. General engineering | it was decided to follow up this point by further 
practice is to design the tool according to the material | ¢X4™mination. —— , , i 
being machined, in order to obtain the maximum| Series B: Examination of the Uncarburised Samples, 
efficiency in machining. From this it would not appear | “ih Special Reference to Ferrite Banding.—Coarse and 
to be an insuperable difficulty so to arrange cutting | fine-grained samples from the same cast were first 
angles, &c., as to produce suitable types of tool for normalised from 860 deg. ¢ »§ SOMO Were then heated to 
any class of material. Assuming this to be possible, | 927 deg. C. and others to 1,075 deg. C., in both cases for 
the production of steel of a definite grain size, whether | ©n¢ hour. These temperatures were chosen because 
coarse or fine, as a regular procedure. should reduce the | *t the former the marked difference in austenitic grain 
machining difficulties which are bound to arise with | *!7° had been proved, whilst at the latter there was 
steel of uncontrolled grain size, assuming that there is a | VeTy little difference in the austenite grain size between 
difference in machinability between coarse and fine- | ©oatse and fine-grained samples. As previous indica- 
grained steel. From the practical point of view, it can | tions of ferrite banding had been obtained on samples 
be stated definitely that, apart from the one case | Which had been cooled slowly from 927 deg. C., samples 
mentioned, the authors have not experienced any | Were cooled from the temperatures now chosen, both 
complaint regarding the machining properties on slowly in the muffle and also freely in air. In order to 
thousands of tons of fine-grained steel produced, | ¢liminate possible variants, the samples slowly cooled 
notwithstanding that requests have been made for | ftom 1,075 deg. C. were quickly transferred to the 
machining reports 27 deg. C. pieces and cooled 


and the theoretical air supply W; from 


33 G a 


Where the products of combustion contain CO, an 
equivalent complete combustion value for the CO, 
must be obtained by adding the volume of CO to the CO,. 
there being no need, with the ordinary small per- 
centages of CO, to make any correction for the reduct'on 
in volume due to the yolume shrinkage shown in the 
equation 2CO + O, 2CO,. 


We 8H, + 8 — O,) Ib. of air. 








CONTROLLED GRAIN SIZE 
IN STEEL.* 


The Effect on Mechanical Properties and Some 
Suggestions Concerning the Theory Involved. 


By T. D.Met., and G. R. 





SwiInDeEn, BoLsoveRr, 


soak 





muffle containing the 927 

Is the Grain-Size Effect Permanent.”—To those | With them. ; 
with experience on the subject such a question must | _ It was ascertained that in the samples cooled quickly | 
seem redundant, but there still appears to be con- from the two temperatures there was little or no} 
siderable misconception, even in the minds of some | ¢Vidence of ferrite banding in either the coarse or fine- 
metallurgists. On the one hand, the authors were | tained steel, and all the structures were sorbitic, | 
recently asked to give a “grain-size count” for | itrespective of inherent grain size or temperature of | 
hardened and tempered nickel-chromium steel—a | treatment. In the slowly-cooled samples there was, | 
physical impossibility, assuming the steel to have | again, little difference between the two cooled from | 
been correctly heat-treated—whilst in a recent issue | 1,075 deg. C., although, possibly, the Sasguines | 
of an important journal the author categorically stated | Sample had a slightly greater tendency to resolution 
that “ it does not follow that such a steel (fine grain) | than the coarse. The samples cooled from 927 deg. C. 
will have a fine-grain size when drop-stamped or forged, showed definite ; differences in structure. Both the 
as some people seem fondly to imagine.” The authors | Coarse and the fine-grained steel were heavily ferrite- 
endeavoured in an earlier section to state briefly and | banded, but there was a distinct difference in the two | 
; structures within the sorbitic areas. In the coarse | 


simply the accepted definition of controlled or inherent | eo 
sample the individual grains were not only larger, but 


* Paper read before the Iron and Steel Institute at 
Diisseldorf, on Tuesday, September 22, 1936. Abridged. 


of a much denser sorbitic structure. This indicates a 
difference in the breakdown of the austenite at the A, | 


paper before the American Society for Metals by H. A. 
Grove, in September, 1935, indicates that a condition 
of mixed grain or “ duplexing’? may be caused by 
finishing either too hot or too cold. The authors have 
not actually experienced this in normal practice. A 
short set of experiments has been made, with the 
following results: Bars were forged from approxi- 
mately 3 in. square to approximately 14 in. in diameter, 
the whole of the work being carried out within the 
stated ranges of temperature. The samples were then 
examined for grain size by the standard method of 
casing at 927 deg. C. with the results shown in 
Table XIV. 

Taste XIV. 


Range of 
Forging 
Temp. 


Type of Steel. Inherent Grain Size. 
| 





| 
| Deg. C. 
If 900— 800 3 
|< 1,000- 900 2-3 
| 1,100—1,000 2-3 
{ 900- 800 |3-4 per cent. ; areas of 6. 
}< 1,000—- 900 4; areas of 6. 
| | 1,100-1,000 4-5 
| f 900— 800 | 6-7 
Manganese-molybdenum |< 1,000— 900 | areas of 5 
{ 1,100-1,000 | 7 

if 900— 800 | 
../¢ 1,000— 900 

| | 1,100-1,000 | 


Manganese-molybdenum 


Nickel-manganese- 
molybdenum 





6; 


} per cent. nickel 





Thus, there appears to be a fairly wide range of hot- 
working temperature within which the inherent grain 
size is not appreciably affected. 

The Method of Controlling Grain Size and Some 
Notes on the Underlying Theory.—It is now well known 
that the principles involved in the production of 
controlled grain-size steel depend in some way upon the 
method used for deoxidation. When making 4 
thoroughly deoxidised steel, the usual procedure is to 
add progressively, and in suitable amounts, manganese, 
silicon and aluminium, based on the theory that these 
metals react with the dissolved FeO, which reactions 
result in deoxidation products. It is agreed that in 
the desire to produce steel as free from non-metallic 
inclusions as possible, the steelmaking practice should 
be such that these deoxidation products are removed 
from the steel to the maximum possible extent before 
the steel solidifies in the ingot mould. Aluminium was 
originally regarded (with justification) as a corrective 
for over-oxidation resulting from badly-worked casts of 
steel. It was associated with the view that the resulting 
steel was less satisfactory and almost invariably 
‘ dirty.” 

It will be shown that, on the contrary, aluminium 
may now be regarded as a very valuable agent for the 
improvement of the physical properties, and, if used in 
conjunction with correct furnace procedure, does not 
have the adverse results originally contemplated. The 
early antipathy to the use of aluminium was, no doubt. 
well founded, but it can confidently be asserted that i! 
steel is properly made, aluminium can be used for the 
purpose of producing the desired inherent grain 512 
without increasing the content of non-metallic inclu- 
sions. 

The original theory put forward in America. 
and still common in technical literature, is that fine 
grain is achieved through the agency of minute particles 
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of alumina distributed throughout the steel. Thus, it 
is suggested that the increase in the number of nuclei 
promoting crystallisation results in the production of 
the fine austenitic grain. It follows from this theory 
that it is essential that the steel shall be made under 
carefully controlled conditions, so as to obtain the proper 
legree of deoxidation by manganese and silicon prior 
to the addition of aluminium. If, for example, alumi- 
nium be added to a bath containing very much iron 
oxide, then aluminium is wasted in the preliminary 
leoxidation, and the resulting alumina is so coarse as 
to rise in the liquid steel instead of forming the desired 
nuclei 

The authors have never been quite satisfied with 
this theory, and they therefore read with interest the 
paper by McQuaid (December, 1935) in which he 
examines it more critically. He expresses doubt as to 
the validity of the nuclear theory, and tentatively 
suggests an alternative theory based on the effect of 
the aluminium (beyond that required for deoxidation) 
on the coalescence of the carbides precipitated when 
the austenite transforms. Several facts are presented 
which appear to render the nuclear theory untenable. 
For example, it is shown that in comparing fine and 
coarse-grained steel the content of alumina is fairly 
constant, whilst there are invariably striking differences 
n the aluminium content, although absolute accuracy 
is not claimed for the values of the aluminium and 
Al,0,, respectively. 

The authors have made a thorough examination 
of three types of steel, made, respectively, in the fine 
ind coarse-grained condition, from the same cast. 
\luminium and Al,O, were determined by direct 
solution in HCl, and the non-metallic inclusions were 
‘eparated by the iodine-extraction method and 
inalysed, 

Considerations of space preclude the inclusion of 
all the data, but, briefly, it may be said that there 
'S no essential difference in the Al,O, content be- 
tween fine and coarse-grained steel. The aluminium 
content is greater in the fine-grained steel, the values 
ranging from 0-020 per cent. to 0-030 per cent. in 
these tests, as against traces of the order of 0-001 per 
vent. to 0-007 per cent. in the coarse-grained. It does 
not follow, however, that the excess aluminium per se 
is the vital controlling factor. A wide experience in 
Observing the manufacture of fine-grained steel in the 
asic and acid open-hearth and the electric furnace 
‘eaves the authors with the impression that the essential 
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| principle is associated with the degree of deoxidation 
|of the resulting steel. None of the methods yet 
| available can tell us the oxygen content of the steel. 
japart from (or in addition to) that existing as non- 
| metallic inclusions. When we are completely satisfied 
with the vacuum-fusion method for total oxygen and 
the iodine-extraction (or other) method for the oxygen 
in the inclusions, we may be able to arrive at this 
important value. 

rom the above, it is hardly necessary to say that, 
in the authors’ considered opinion, the production of 
controlled grain-size steel consists of much more than 
simply adding a certain amount of aluminium or other 
deoxidiser. It requires a carefully considered and 
worked-out technique, according to the steelmaking 


purpose for which it is intended. It is for this reason 
that detailed information concerning the steel manu- 
facture has not been included, as this might, in fact, 
be misleading to other steelmakers, who would not be 
conversant with all the factors involved. It would 
not be out of place, however, to point out that the 
control of grain size imposes a further burden on the 
steelmaker. It has been emphasised that fine-grained 
steel can be produced only when a procedure is followed 
which results in thoroughly deoxidised steel. It neces- 
sarily follows that fine grain cannot be produced in 
rimming steel or semi-killed steel. 

Reference has been made from time to time to 
certain characteristics related to over-reduced steel, 
and a little consideration will show that the highest 
degree of skill is necessary in producing fine-grained 
steel which is free from the well-known drawbacks of 
over-reduced steel, with particular reference to the 
latitude in temperature control during casting. The 
fact remains, however, that these steels are now com- 
mercially available, and the improvement in physical 
characteristics that has been clearly demonstrated in 
this paper has warranted, in the authors’ opinion, the 
intensive work which has been necessary in over- 
coming the difficulties that the procedure would tend 
to involve. 

It is quite unnecessary to make any exaggerated 
claims for fine-grained steel, but the authors do con- 
sider that grain-size control is of fundamental impor- 
tance, and they submit that if and when cases arise 
where the engineer desires a better Izod value with a 
given tensile strength, or, conversely, a somewhat 
higher tensile strength with the same Izod value, he 
would be well advised to consider the possibility of 
achieving the objective by a study of controlled grain 
size as an alternative to the use of a more highly alloyed 
steel. To those already well acquainted with the 
characteristics of fine-grained steel and the advantages 








of grain-size control, nothing need be said. 


process, the type of steel being produced, and the | 


| COLLAPSIBLE LOFT LADDER. 


; Moprrn house-planning differs from the older 
| method in that the space between the ceilings of the upper 
rooms and the roof, the old-fashioned attic, is generally 
| not utilised, though access to it may be had by means 
of a trapdoor. The value of this space for storage and 
other purposes has of recent years been more widely 
| recognised, and telescopic wooden ladders which 
heres up through the trap door are obtainable. The 
engineer has now, however, entered this field and an 
| ingenious collapsible metal ladder, very easily handled, 
| is the result. Two views of this ladder, which is made 
iby Messrs. The. J. B. Gravity Ladder Company, 
| Limited, 64, Station-road, West Croydon, are given 
{in the accompanying illustrations, Figs. 1 and 2. As 
| will be gathered from these, the principle of the “ lazy- 
| tongs ’’ has been made use of, the rungs being situated 
| between the ends of the links forming each side of the 
| ladder. Reference to Fig. 2 will show that the ladder 
is suspended from a gallows frame in the loft and that 
the trap door is hinged. Thecord by which the ladder 
is operated is attached to the crossbar of the frame. 
‘From this point it passes down between the rungs, 
over a pulley attached to the ladder foot, then over 
a pair of pulleys on the frame, over a pulley attached 
to the door, back over a third pulley on the frame and 
finally through a tube in the floor to the landing or 
room in the ceiling of which the trap door is situated. 
When not in use, as in Fig. 2, the collapsed ladder 
is held in place in a compact bundle by a catch which 
can be distinguished at the bottom in Fig. 1. This 
is formed with a notch, which engages with a hori- 
zontal rod bar attached to the frame, us will be under- 
stood on reference to Fig. 2. The method of use 
is as follows: The free end of the cord is wound 
over a cleat on the wall below, and on releasing it a 
slight pull closes up the ladder a little and thus dis- 
engages the catch. Continuing the pull raises the trap 
door to the fully-open position, a movement which 
straightens out the re-entrant angle in the cord. 
If the cord is then allowed to run through the hands, 
the ladder extends to the floor under gravity. The 
length is sufficient to allow it to be set at a convenient 
angle for climbing and the foot is provided with a rubber 
pad which prevents it from slipping on or scratching 
the floor covering. As the frame is about 4 ft. above 
the loft floor, the ladder, when extended, projects 
that height above the floor and it is therefore easy to 
step on and off at this level. To retract the ladder, 
the cord is pulled in until the catch engages and then, 
by letting it run through the hands, the door is lowered 
into position. For lifting a reasonable load, instead 
of carrying it up the ladder, the load may be attached 
to the bottom of the ladder and hoisted up, the double 
pulley arrangement providing a mechanical advantage. 
In this case the load must be preceded by the person 
who will manipulate the cord from the top, or two per- 
sons will be required, viz., one to release the load at 
the top and the other to hoist it from the bottom. 
The ladder is made of steel suitably treated to resist 
corrosion. 
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Address by the President, Sm H. Nice, Gresiey, 
C.B.E., D.Se.* 


By way of introduction to my address I think it is 
not inappropriate to point out that notwithstanding 
the exacting requirements for admission, or possibly 
because of them, membership of the Institution year 
by year shows a steady increase. At the present 
moment the membership has reached 12,000. The 
main increase has occurred in the number of Associate 
Members, all of whom have to fulfil the requirements 
of the by-laws in respect of their mechanical engineer- 
ing attainments. It is an indication of healthy progress 
that those joining as students and graduates are also 
increasing in number annually. Local branches have 
been a factor in encouraging young men to join. It is 
a source of satisfaction that during my year as Presi- 
dent we are able to welcome the formation of another 
overseas branch comprising our members in China, 
centralised at Shanghai. 

I must also refer to the latest extension of the 
recognition of merit by the Institution in the forth- 
coming award of the James Watt International Medal. 
The bicentenary of the birth of James Watt has 
afforded an appropriate occasion, in conjunction with 
the munificent bequest of the late Sir Dugald Clerk, 
to initiate this award. The award sill be made 
biennially “‘ for outstanding achievement in mechanical 
engineering ”’ by the Institution with the assistance and 
co-operation of mechanical engineering societies 
throughout the world. Seventeen such societies have 
been asked to submit nominations for this exceptional 
distinction and these nominations will shortly be con- 
sidered by your Council for award. H.R.H., The Duke 











* Delivered on Friday, October 23, 1936. Abstracte1. 
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of York, an Honorary Member of our Institution, has | 


graciously consented to make the presentation of the 
first medal on Friday, January 22 of next year. 

It is nearly thirty vears since any President of the 
Institution adopted the railway locomotive as the main 


subject of his address. In 1907, the late Mr. Hurry 


Riches, Locomotive Superintendent of the Taff Vale | 
Railway, gave a detailed description of the most recent 


types of locomotives then in the service of the many 
British railway companies. Farther back, in 1898, the 
late Mr. Samuel Johnson, Locomotive Superintendent of 
the old Midland Railway, gave a more comprehensive 
address on the details of the mechanical equipment of 
British railways, and an epitome of the passenger, 
goods, and mineral traffic and of the financial position. 
Since then three chief mechanical engineers have held 
the honoured position of President of the Institution. 
My old chief, Sir John Aspinall, adopted the electrifica- 
tion of the Liverpool and Southport Railway as the 
subject of his address. Subsequently, neither the late 
Sir Vincent Raven nor Sir Henry Fowler dealt with loco- 
motives as the main theme of their addresses. In view 


of the marked progress which has been made during the 


last forty I take the steam locomotive as the 
main subject of my address. 

Forty years ago, in Mr. Johnson's time, there were 
no British locomotives which weighed with their tenders 
100 tons, no engines with a higher steam pressure than 
175 Ib. per square inch, no grates with an area of more 
than 27 sq. ft., and no express engines with a higher 
tractive effort than 19,400 lb. To-day we have engines 
weighing 165 tons, steam pressures of 250 |b. per square 
inch, grate areas up to 50 aq. ft., and tractive forces 
of over 40,000 lb. The power of British locomotives 
has increased by 100 per cent. since 1898; then the 
weight of the heaviest Scotch expresses from Euston 
and King’s Cross averaged 260 tons, with a maximum 
of 300 tons. To-day it is an ordinary occurrence for 
trains to exceed 500 tons in weight and sometimes they 
ittain 600 tons. The speeds have also been steadily 
increasing during the last few years. In 1898 Mr. 
Johnson deplored the limitations of the 4 ft. 8} in. 
gauge and enlarged on the difficulty even then encoun- 
tered in crowding the machinery into the contined space 
The gauge limitations have not, 
however, imposed on British difficulties 
comparable with those set by the loading gauge; that 
is, width and height. Locomotives on American and 
Continental railways have the same track gauge, but 
ean be built so much higher and wider that engines of 
more than double the weight and power of the most 
common abroad. 


years, 


between the frames. 
engineers 


modern British engines are 

The vear 1932 saw the introduction of extra high- 
speed railear services. Railways on the Continent, 
particularly in Germany, and in the United States of 
being badly hit by competition from 
The facilities for rapid transit 
attractive, 


America, were 
road and air services. 
afforded by air services were proving very 
railway in conjunction with the Diesel 
Diesel-electric 


and engineers, 


engine manufacturers, had produced 
railears capable of maintaining much higher average 
speeds than those of the steam train. The fast railcar 
ifforded many obvious advantages over the road com 
petitor and over air transport Incidentally, the 
costs of transportation were cheaper Whether Ger- 
United States was first in the field of this 
of the super-speed Diesel-electric 

Engineers in both countries were 


many or the 


new development 
train is immaterial 
working simultaneously on the idea and their products 
ippearcd in 1932. After prolonged trials the Flying 
Hamburger was put into regular service in May, 1933 ; 
its average speed is 77-4 m.p.h. It consists of two 
oaches only, articulated, and carried on three bogies. 
The power is two Maybach 410-h.p. Diesel 
engines m the outer ind directly 
coupled to electiic generators. Traction motors of the 
ordinary type are mounted on the axles of the carrying 
wheels then many new similar services with 
and three-coach units have been inaugurated in 


motive 


ounted on bogies 


Since w 
two 
Germany 

In the summer of 1933 similar extra high-speed railcar 
were started in France. The cars are fitted 
with four 200-h.p. Bugatti petrol engines, making a 
total of 800 h.p. percar. Speeds comparable with those 
on the German railways are run, and it is claimed that 
eny rail vehicle has been attained 
by Bugatti railears In the United States of America 
the Union Pacitic Railroad put into service the first 
super-speed internal-combustion engine unit in 1933. 
This was a three-coach train fitted with a 600-h.p. 
Winton engine. By the use of aluminium alloy for 
constructional purposes, the weight of the complete 
train was brought down to 120 tons. The carriages, 
however, are 8 in. less in width and 3 ft. less in height 
than the standard coaching stock on American railways. 
The height of the centre of gravity of the stock is 
lowered by about 25 in. and the wind resistance is, 
reduced. Consequent 


services 


the fastest speed of 


of course, also considerably 
upon the success of this innovation further trains of 
increased power and seating capacity were built for the 
Union Pacifie 
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| Other railways followed, probably one of the most 
| successful trains being the Zephyr of the Chicago, 
Burlington and Quincy Railroad. The coaches forming 
this train are also very light, stainless steel framing 
being used throughout. The success and popularity 
which has followed the introduction of the various 
extra high-speed trains, both on the Continent and in 
| America, is such that their running has now become 
firmly established and is bound to be extended. Both 
France and Germany are particularly active in this 
direction. The adoption of these higher speeds has 
necessitated a higher standard of maintenance of the 
rolling stock and particularly the track; further, 
signalling has not only been brought right up to date, 
but the position of signals has been readjusted to suit 
the higher speeds. 

The demand for trains of greater carrying capacity 
has led to the development of steam locomotives capable 
of maintaining similar speeds and of hauling much 
heavier trains; such locomotives have been built in 
| Germany and America. In Germany, new streamlined 
| high-speed locomotives were built, and in May, 1936, 
a steam-operated service was started between Berlin 
and Hamburg making an average speed of over 74 
|}m.p.h., which is now probably the fastest steam- 
operated train in the world. In America, notable 
’ xamples of streamlined high-speed steam locomotives 
jare provided by the 4-4-2 type built by the American 

Locomotive Company for the Chicago, Milwaukee Rail- 
| way, known with its streamlined train as the Hiawatha, 
land the more recent engine of the 4-6-4 type built for 
lthe New York Central, known, with its luxurious 
440-ton train, as the Mercury. 

This challenge by the steam locomotive has been 
taken up by Diesel-engine makers of America, and the 
Winton company have produced a double locomotive 
for the Atchison, Topeka and Santa Fé Railway having 
two 900-h.p. engines in each unit, making a total of 
3,600 h.p. This engine weighs 240 tons, but the first 
cost must be very greatly in excess of that for a steam 
locomotive of similar power. The fast services pro- 
vided by these various trains have re-established the 
railways in public estimation and have not only 
recovered large numbers of passengers from alter- 
native forms of travel, but have also created new and 
additional traffic. In England, conditions are not 
quite the same. Competition with railways by air 
services is never likely to be as intensive as abroad. 
The distances between the great industrial centres are 
shorter, the aerodromes are generally some long 
distance from the cities, and owing to fogs and the 
general visibility conditions of our climate, the relia- 
bility of maintaining daily air services can never 
compare with those of the other great countries. 

The first example of the streamlined extra high-speed 
train on British railways is the Silver Jubilee train of 
the London and North Eastern Railway running 
between London and Newcastle, a distance of 268 miles, 
in four hours, with one intermediate stop at Darlington, 
the average speed between Darlington and London, a 
distance of 232 miles, being 71 m.p.h. At first glance 
this does not appear to be such a difficult task as that 
of the 74 m.p.h. run of the steam-operated Hamburg- 
Berlin train of the German State Railways. But when 
consideration is given to the many long and steep 
|gradients and certain compulsory speed reductions, 
| the performance is really more meritorious. On the 
| Berlin-Hamburg line after leaving the environs of the 
termini, the road is practically flat and free from 











speed restrictions and curves, and the whole line is 
exceptionally suitable for the maintenance of continu- 


ous high speeds. 
| It may interest members of the Institution to hear 
what led to the construction of the Silver Jubilee train, 
which started on September 30, 1935, and the results 
| of the first year’s working. In the latter part of 1934 
I travelled on the Flying Hamburger from Berlin to 
Hamburg and back, and was so impressed with the 
smooth running of this train at a speed of 100 m.p.h., 
maintained for long distances, that I thought it advis- 
able to explore the possibilities of extra high-speed 
travel by having such a train for experimental purposes 
on the London and North Eastern Railway. Approach- 
ing the makers of that train I furnished them with 
full particulars as to the gradients, curves, and speed 
restrictions on the line between King’s Cross and New- 
castle. They made a very exhaustive investigation 
and prepared a complete schedule showing the shortest 
possible running times under favourable conditions and 
then added 10 per cent. which they regarded as ade- 
quate to meet varying weather conditions and to have 
sufficient time in reserve to make up for such decelera- 
tions or delays as might normally be expected. 

The train, weighing 115 tons, was to consist of three 


articulated coaches and to be generally similar to the | 


German train. The times for the complete journey 
were given as4 hours 17 minutes in the up direction and 
4 hours 15} minutes in the down. The train provided 
seating for 140 passengers. The accommodation was 
much more cramped than that provided in this country 
for ordinary third-class passengers, and it did not appear 
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likely to prove attractive for a journey occupying four 
hours. My Chief General Manager suggested that with 
an ordinary Pacific engine faster overall speeds could 
be maintained with a train of much greater weight, 
capacity, and comfort. A trial with a train of seven 
bogie coaches demonstrated that the run could be 
accomplished with reliability in less than four hours 
under normal conditions. I felt that to secure a 
sufficient margin of power it would be essential to 
streamline the engine and train as effectively as possible, 
and at the same time to make sundry alterations to the 
design of cylinders and boiler which would conduce to 
freer running and to securing an ample reserve of power 
for fast uphill running. The designs for the engine 
and carriages were prepared and the complete train 
built in the Company’s works at Doncaster in the 
remarkably short time of five months, and I am pleased 
to place on record this achievement of my staff. 

The train was completed early in September of last 
year and after a few runs on which exceptionally high 
speeds were reached, went into service on September 30. 
It completed twelve months’ service of five days weekly 
on September 30 last, and had run 133,464 miles during 
that period and carried about 68,000 passengers. There 
has only once been an engine failure when the train 
had to be stopped and another engine substituted. 
The seven coaches forming the train and the stream- 
lined locomotive cost 34,500]. The gross receipts 
from the running of this train amount to 13s. I 1d. pet 
mile. Operating expenses, which include locomotive 
running, carriage expenses, wages of traffic staff, 
carriage cleaning, advertising, Ac., amount to 2s. 6d. 
per mile. These figures exclude profits on the dining 
car service and interest on capital cost of the train and 
locomotive. The supplement is charged to all pas- 
sengers, whether paying fares or holding contract 
tickets or free passes. The supplement is 5s. for each 
first-class and 3s. for each third-class passenger and the 
annual receipt from this item alone has amounted to 
12,000/., or roughly 33 per cent. on the first cost of the 
train. 

It will be appreciated that the result of the experi- 
ment has been very encouraging. It may seem almost 
paradoxical that in order to secure the high averag: 
speed of the train extra high-speed running is not 
necessary. The fact remains that in ordinary running 
the train does not exceed a speed of 90 m.p.h. Other 
express trains with much lower average speeds often 
attain maximum speeds as great as those run by The 
Silver Jubilee. Where the time is gained is by running 
uphill at similar speeds to those normally run downhill. 
Dynamometer-car records of the running of this train 
of 220 tons and the dynamometer car of 32 tons behind 
the tender show that only about 400 drawbar hors¢ 
power is required to maintain a speed of 80 m.p.h. on 
the level, but when on a rising gradient of 1 in 200, 
1,000 to 1,200 drawbar necessary. 
The locomotive, however, is having to exert 
tional 300 h.p. to lift itself up the gradient of | in 200, 
and therefore, in effect, correcting for gravity, is having 
to exert what is equivalent to 1,400 h.p. to pull the 
train up this gradient at 80 m.p.h. To this must be 
added 350 h.p. to overcome the resistance of the loco- 


horse-power is 
an addi- 


motive, making a total of 1,750 h.p. 


(To be continued.) 








CATALOGUES. 


Valves.—The latest issue of Valve Values, the orga 0 
Messrs. The Edward Valve and Manufacturing Com 
pany, Incorporated, 1200 West 145th-street, | 
Chicago, Indiana, U.S.A., refers, among other subj: 
to welding as applied to valve construction, to 
requirements of non-return valves, relief valves, specia! 
forged body valves, forgings, materials, the checking 
of valve components, &c. 


ast 


the 


Switchgear.—Original and very attractive, both in 
layout and typography, a new publication by Messrs 
Switchgear and Cowans, Limited, Elsinore-road, Old 
Trafford, Manchester, 16, deals with the development. 
selection, performance, design and construction ©! 
metal-clad, compound-filled, internal-isolation switchgear 
Illustrations are placed conveniently in relation to the 
text, and are of a very informative character. 

Drills, Tools and Cutters.—Three folders have bees 
received from Messrs. Edgar Allen and Company. 
Limited, Imperial Steel Works, Sheffield, 9, relating to 
Stag rock-drill steel and finished drills, Stag Major too! 
consisting of pieces of high-speed steel welded on to 


| high-grade steel shanks, and Stag Sharpaform relieved 


In each case information ™ 


high-speed steel cutters. 
garding selection, manipulation and maintenance 
included. 

Turbines and Electrical Equipment.—-A detailed descrip 
tion of the design and methods of manufacture of muit!- 
cylinder impulse-reaction steam turbines is given in # 
brochure received from Messrs. The English Electri 
Company, Limited, Queens House, Kingsway, Londo: 
detailed line drawings being a helpful featur 
Other literature from this firm refers to fractiona 
horse-power electric motors, distribution boards wit! 
non-deteriorating high rupturing-capacity fuses, 
sign transformers, and electric fires. 
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| plotting the gauge readings on a base representing 

THE PA ee See er | the position of the Pitot-tube mouth on the axis 

- . x bs the jet became periodic, as indicated in the 

Ir will readily agreed that a generator of lower part of Fig. 1. Moreover, it was found 
powerful waves in air at high, and ya roy ee | that if's comparatively wide-mouthed Pitot tube 
frequencies may have numerous useful applica-| were used, it was impossible to obtain satisfactory 
tions in science and industry. For this reason, | pressure-gauge i over the parts of the 
and also because its design involves some parti- curve, @, b,, a, b., where the pressure increased in 
cularly —— physical ager ae we propose | the direction of flow. Violent fluctuations of the 
to give below some particulars of a generator of | ga inter occurred while the Pitot tube was 
this type due to Professor Jul. Hartmann, and movins Siniad these regions, indicating, it was 
developed in one of the physical laboratories of | thought, that the air alternately entered and was 
the Royal Technical College, Copenhagen, of which |discharged from the Pitot tube. To check this 
laboratory Professor Hartmann is in charge. The/| point, the Pitot tube was replaced by a nearly 
generator, known as the acoustic air-jet generator, ! spherical wide-mouthed flask having a short neck, 
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sina as shown in Fig. 2, and it was found that the air 


can be made to produce frequencies from about 
5,000 cycles to 40,000 cycles, or higher, although, 
as might be anticipated, the output energy 
diminishes as the frequency increases. In a 
particular case, the total acoustic output was over 
100 watts at 10,000 cycles, and exceeded 5 watts at 
40,000 cycles. The generator was described and 
demonstrated by Professor Hartmann before 
Section A (Mathematical and Physical Sciences) at 
the recent British Association meeting at Black- 
pool, and the paper prepared for that occasion is 
the source of the information given below. 

The origin of the generator is interesting. While 
investigating, by means of a Pitot tube, the velocity 
distribution in a jet of mercury in connection with 
the Hartmann mercury-jet rectifier previously 
described in our columns, Professor Hartmann 
decided to make a similar investigation on an air 


entered and was discharged from the flask with 
great regularity when, and only when, the mouth 
was situated in one of the regions of instability 
previously mentioned. It was also found that 
the frequency of the pulsations caused by the 
entry and discharge of the air became less as the 
volume of the flask, or pulsator, was increased and 
the diameter of its mouth was diminished. Finally, 
the pulsator was replaced by an oscillator having 
a sharp-lipped cylindrical hole in its end, as shown 
in Fig. 3. With this, regular vibrations of the air 
in the oscillator were produced when the end was 
located in one of the regions of instability. More- 
over, sound waves were emitted of sufficient energy, 
in some cases, to enable them to be photographed 
by a suitable method ; a photograph showing the 
emission of the sound waves is reproduced in 
Fig. 5. The arrangement illustrated in Fig. 3 con- 





jet. The experimental arrangements are shown in | 
the upper part of Fig. 1, in which j represents the | 
air jet discharged from a nozzle n and s is a Pitot | 


stitutes Professor Hartmann’s acoustic generator, 
which may now be considered further. 
From what has been said above, it will be clear 


exploring tube which can be moved along the axis| that the pulsation phenomenon depends upon the 
and is connected by a rubber tube to a pressure | periodic character of the Pitot-tube pressure 
gauge. It was found that when the velocity of the| curve, which, in turn, is dependent upon the 
air in the jet exceeded that of sound in air, or,| periodic structure of a jet having a velocity higher 
what comes to the same thing, if the pressure in| than that of sound. This is well shown by a photo- 
the air receiver supplying the jet was higher than | graph of such an air jet reproduced in Fig. 10, on 
about 1-9 atmospheres, the curve obtained by! Plate XXVI. 
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The phenomena involved in the acoustic generator 
may be explained with reference to Fig. 4. In this, 
n, is the nozzle from which the air jet j is dis- 
charged, n, the nozzle of the pulsator, and p, is 
the Pitot-tube pressure curve of the jet; m,, it 
will be seen, is placed in the first region of in- 
stability. When the air jet is started, the pulsator 
will fill with air, probably to a pressure equal to 
the Pitot-tube pressure at the mouth of the pulsator, 
and indicated by the ordinate to the point c on the 
Pitot-tube pressure curve. It might be thought 
that the air flow would then merely escape radially. 
This, however, is not the case, since the pressure 
conditions in the pulsator are unstable. Any dis- 
turbance causing the air to escape from the pulsator 
will give rise to a jet which, at the outset, will 
generally have a velocity higher than that of 
sound ; another Pitot-tube pressure curve, p,, of 
the same type as that produced by the main jet, 
will thus be formed. As the curve p, lies above 
the curve p, as far as the point a, the main jet will 
be unable to check the pulsator jet from that point 
to the plane containing the pulsator orifice. As, 
however, the pulsator empties and the pressure 
within it falls, the Pitot-tube pressure curve of the 
pulsator jet falls, as indicated by the dotted curves 
in Fig. 4, and the front of this jet moves towards 
the right. It was thought likely that the discharge 
trom the pulsator would continue until its Pitot- 
tube pressure curve just made contact with that 
of the main jet. When this occurred, unstable 
conditions would again be reached, since the part 
a” c of the main jet Pitot pressure curve lies above 
the part a” c” of the pulsator Pitot pressure curve. 
The main jet will then enter the pulsator and 
raise the pressure within it to the same level as 
before. 

That this theoretical explanation is correct has 
been proved by Professor Hartmann by means 
of the photographs which are reproduced in Figs. 6 
to 9, on Plate XXVI. In these illustrations, the 
main jet flows from the left and the pulsator 
is on the right. For the greater part of the 
interval during which the pulsator is being filled, 
the main jet extends right up to the pulsator 
mouthpiece, this condition being most nearly 
shown in Fig. 9. As soon, however, as the pulsator 
has been filled, as explained above, an air jet 
similar in character to the main jet, leaves the 
pulsator mouthpiece, with a characteristic click, 
with the result shown in Fig. 6. It will be seen 
from this that where the pulsator jet meets the 
main jet a layer of appreciable thickness is formed, 
and from this layer, known as the collision layer, 
air from the two jets escapes radially. The layer, 
it will be seen, is bounded on both sides by a sharp 
line, this being the compression wave, or the Rie- 
mann wave, which is formed when an air jet having 
a velocity greater than that of sound encounters 
a fixed body, the fixed body in this case being 
represented by the collision layer, or rather by a 
thin imaginary disc near its centre. For a con- 
siderable part of the cycle the collision layer remains 
practically stationary, as will be seen from the 
illustrations, but later it is pressed back against the 
pulsator mouthpiece and the radial air flow from 
the layer is gradually bent over towards the pulsator 
as the momentum of the air flow from the latter 
diminishes. Finally, the main jet suddenly over- 
comes the opposing flow from the pulsator, so that 
air from the former enters the latter, charging it 
up as before, and the cycle is repeated indefinitely 
as long as the supply of air to the main jet is main- 
tained. 

We may now refer to a particularly interesting 
phenomenon which has been demonstrated in a very 
striking manner in Professor Hartmann’s experi- 
ments. It will be easily understood that in the 
Riemann wave formed in front of a stationary 
surface on which an air jet with a velocity above 
that of sound impinges, or in the collision layer of 
the oscillator, extremely rapid changes in the velo- 
city, pressure, density and temperature of the air 
take place. Owing to these changes, which occur 
within a layer having a thickness comparable with 
that of the free track of the molecules, the Riemann 
wave acts as a mirror of high quality. The mirror 
is clearly shown in the photograph reproduced in 
Fig. 11, Plate X XVI, although the air jet is invisible, 
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while in Fig. 12 the reflection in the mirror of two 
illuminated pinholes can be seen, although neither | 
the air jet nor the mirror is visible. In this illus- 
tration the two larger dots near the nozzle are the 
reflections and the two smaller dots to the right of 
them are the illuminated pinholes themselves. If 
now the light from a bright surface is reflected from 
the mirror and the edge of the latter is observed 
against a black background, it appears as a bright 
line, as shown in Fig. 13, Plate X X VI, and this line 
can be used to trace the rapid vibrations of the air 
in the oscillator. The photographs from which 





Figs. 13, 14 and 15 have been reproduced correspond 
to three positions of the oscillator just in front of | 
and within the region of instability. The main jet, | 
in this case, was 6 mm. in diameter and was dis- 
charged at a gauge pressure of 2-8 atmospheres. It 
will be seen that as soon as the oscillator enters the 
region of instability, Fig. 14, the sharp line pre- 
viously formed by the mirror expands into a band 
the width of which must correspond to the amplitude 
of the vibration. In fact, by forming an image of 
the mirror on a rapidly-moving film, oscillograms of 
the vibrations have been obtained, and two such 
oscillograms are reproduced in Figs. 18 and 19, 
annexed. Of these, Fig. 18 was obtained with the 
aperture of the oscillator close to the first region of 
instability, but not within it, and it will be noticed 
that the vibrations, although of very good waveform, 
are of comparatively small amplitude. Fig. 19, 
on the other hand, shows vibrations of the maximum 
intensity obtained with the oscillator aperture 
actually in the region of instability. Oscillograms of 
the latter type, Professor Hartmann points out, are 
not always easy to interpret. The curve, in some 
cases, appears to have been produced by the vibra- 
tions of two mirrors. The wavelengths of the vibra- 
tions shown in Figs. 18 and 19 were 19-5 mm. and 
35-5 mm., respectively. 





A curious effect of the powerful sound waves that | in this way was found, in general, to agree with) Turning and Boring ition 
may be set up by the generator is illustrated in| the me “asured distance between the granules. 


Fig. 16, Plate XXVI, which shows a plane soap 
film 7-2 mm. in diameter exposed to waves of 
a frequency of 12,400 cycles per second and an 
intensity of 3-4 ergs per cubic centimetre. If the | 
thickness of the film is within certain narrow limits, 
of the order of 0-01 mm., it takes up under these 
conditions an apparently granulated surface, and 
the granules have a tendency to arrange 
themselves in a regular triangular pattern, as shown 
in a most effective manner in Fig. 17. Investiga- 
tion of this phenomenon showed that the granules 
originated in stationary transverse vibrations of the 
and not in ordinary capillary waves on the 
the wavelength being equal to the distance 
The amplitude of 


strong 


film, 
surface, 
between two adjacent granules. 
the stationary waves is extremely small, so that 
they are not visible in the illustrations. Along their 
nodal lines, however, the liquid will accumulate 





and form mounds or ridges, some of which can be 
distinguished in Fig. 16. If the thickness of the 
film is gradually reduced, as it is naturally if held 
in the vertical plane, the of the} 
triangular pattern can be followed in detail. Where | 
the thickness has been reduced to a certain value, 
long, unbroken ridges appear, as shown in the 
lower portion of #ig. 16, particularly on the right. 
These ridges, however, soon break up into granules, 
the distance between each pair of which is equal | 
to that between the ridges ; thus the granules are 
separated by distances equal to the wavelength of | 
the stationary vibrations of the film. Finally, the | 
effect of surface tension, which obviously plays an | 
important part in the phenomenon, is to cause the 
granules to arrange in the triangular 
pattern which is perhaps best shown in Fig. 
although it is also visible in parts of Fig. 16. 
Professor Hartmann points out that this triangular 
pattern might be produced by three sets of stationary 
waves making an angle of 120 deg. with each other, 
and his investigations have shown that the natural 
mode of vibration of a soap film is exactly that to 
which three such sets of vibrations would give rise. 
The wavelength of the stationary vibrations of the 


development 


themselves 


tilm 
readily calculated from the thickness of the film 
and the surface tension of the soap solution, which, 
according to Lord Rayleigh, may 
to that of pure water. The wavelength calculated 


corresponding to a given frequency can be} 


be taken as equal | 


Fie. 19. 


Various useful applications of powerful high- 
frequency sound waves may be possible, but in his | 
paper, Professor Hartmann confined his attention 
to their effect on disperse systems. Tobacco smoke, 
in a Kundt tube exposed to sound waves produced 
by the acoustic generator, was found to disappear 
almost instantaneously, the minute smoke particles 
combining to form larger particles which were 
precipitated on the lower side of the tube, forming 
a pattern similar to that produced in the well-known 
experiment with lycopodium powder. An example 
of the pattern produced is illustrated in Fig. 20, 
above. The microphotographs, Figs. 21 and 22, 
due to Dr. E. Hiedemann, of Cologne, illustrate 
the coagulation of dust by sound waves produced 
by the acoustic generator, the two illustrations 
showing the particles before and after the applica- 
tion of the sound waves; the magnification is the 
same in each Similarly, the coagulation of 
ammonium-chloride smoke is illustrated by Figs. 23 
and 24. idea of the possibilities of the 
method may be gathered from a statement by Dr. 
Hiedemann that, in the of air containing 
tobacco smoke to the extent of about 10‘ mg. per 
metre, he had been able to reduce the 


case. 
Some 
case 


cubic 


| smoke content to 0-03 per cent. of its original value 


in 10 Unfortunately, neither the power 
required to operate the acoustic generator nor the 
| frequency of the sound waves used was mentioned, 
but if the former were moderate and the latter 
supersonic, both of which we believe to be the case, 
the method might find useful application in public 
buildings, in addition to its more obvious industrial | 
applications in connection with the precipitation of 
dust and fumes. 

In conclusion, Professor Hartmann expressed his 
indebtedness to the Trustees of the Carlsberg 
Foundation for financial aid in connection with the 
work dealt with in his paper. 
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RarLway Deport 
at the Neasden railw 
Passenger Transport Board 

A contract has just es 
let for the new building, and construction will be begun 
shortly. The new depot, we understand, will be the 
largest operated by the Board, and will accommodate 
The buildings will have a 
including sidings, 


[TRANSPORT NEASDEN 
The demolition of the old building 
depot of the London 

approaching completion 


LONDON 
ay 


about 650 passenger vehicles 
total floor area of 260,246 sq. ft 
the whole depot will cover 44 acres 
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LITERATURE. 


By F. H. Cotvin and 
McGraw-Hill Publishing 
248. net.] 


London : 

[Price 

THE extremely rapid development of machine tools, 
the evolution of specialised new designs, and the 
multiplicity of types, have rendered it impossible 
for a representative work on machine tools and 
machine-shop practice to be compressed within one 
| volume of reasonable size. Recognising | this, 

Messrs. F. H. Colvin, Editor of American Machinis', 
and F. A. Stanley, Editor of Western Machinery, 
| who are joint authors of T'urning and Boring Practice, 
have been wise in confining their attention to these 
|two operations. Other shop operations will be 
considered in future volumes 

The present volume of 453 pages and 405 illus- 
trations, is essentially practical, would be ex- 
pected from Mr. Colvin and his joint author, and 
is intended to serve as a guide to all interested in 
turning and boring. It is divided into five sections, 
in the first of which, devoted to the lathe, the funda 
mentals of lathe work are first presented ; ther 
follow considerations of chucks and chucking 
methods, the turning and boring of tapers, thread 
cutting, and the general principles of lathe con- 
struction and operation. The section is concluded 
by a chapter describing some modern American 
lathes. 

Turret and semi-automatic lathes form the text 
of the second section, while the third covers auto- 
| matic serew machines. Here are presented descrip- 
tions of the setting up and operation of single-spind| 
and multiple-spindle automatic screw machines, 
methods of cam production on a Brown and Sharpe 
|machine, and the chief constructional features of 
| mac whines representative of modern American 
| practice, as well as much practical information on 
| chucks, collets, taps, dies, and a wide variety of 

tools. 

| In the fifth section, the modern character of the 
| book is emphasised by the inclusion of a chapte! 
| devoted to cemented carbide tools; the matter 
| relating to these tools gives a description of thei 
y | manufacture and information as to tool angles, 
S!setting and grinding. Suggestions for machining 
various special metals such as Duralumin and 
nitrided steels, as well as the machining of nor 
| metallic substances are followed by a chapter on 
‘tool coolants and lubricants. The machines de- 
' scribed are confined to American practice. 


Company, Limited. 
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Features of the book are the complete tables of 
recommended speeds and feeds for various machining 
operations and the large amount of practical infor- 
mation for the expeditious handling of work and 
accurate machining. The book is well written, the 
matter being ably presented and copiously illus- 
trated, and it will doubtless be of value to all 
interested in turning and boring practice, whether 
from the point of view of the operation of the 
machines, or from that of production and net results. 





Béton Armé, Calcul Rapide, et Précis. By. G. Kurg&ian. 

Paris: Dunod. [Price 48 francs.] 

THE engineer engaged on the design of standard 
beams and slabs has usually at hand curves and 
tables which he has himself drawn or compiled to 
facilitate rapid calculation. Where approximate 
formule are used, time is thus saved, but as such 
formule must provide a margin of safety, they 
usually provide a larger allowance for safety than 
is really economical. Exact formule, on the other 
hand, result in the loss of much time when a com- 
petitive design has to be got out quickly. 

Mr. Kupélian’s work has been compiled in order 
to provide formule which give the precision of the 
more exact type, together with the speed of applica- 
tion of those which are merely approximate. This 
is done by means of curves and tables, in the prepara- 
tion of which the author states that no approximate 
formula has been employed. He asserts that it is 
an advantage that in preliminary schemes the 
estimated cost should be as low as possible, and 
that, therefore, there is no justification for approxi- 
mate formule when tables giving precise values are 
available. With this one may well agree, though 
whether or not it will be ever possible for a published 
series of tables to be a substitute for those found 
in regular use in every concrete designer’s office is 
a rather different matter. 





Physics. By Enicu Hausmann, E. E., and Epcar P. 
Stack. London: Chapman and Hall, Limited. [Price 
20s. net.) 

THERE are numerous text-books from which the 
student beginning the study of physics may make 
a choice, but there has been a need for a more 
general work to help the undergraduate in the next 
higher stage of his studies, and immediately prior to 
the commencement of the reading of monographs 
devoted to particular aspects of physics. Accord- 
ingly, the authors of this volume, after a long 
experience, have produced a book in which stress 
is laid on fundamental conceptions, on the general 
relationship of the facts of physics to one another, 
and also in which an attempt is made to give a 
logical approach to the subject and capture the 
spirit of this branch of scientific thought which, in 
certain aspects of it, is in a constant state of flux. 
A useful feature of the volume under consideration is 
its systematic arrangement, and when discussing and 
presenting derivations of the physical laws and 
relationships, the purpose of the proof and the 
course to be followed are outlined and stated before 
proceeding to the detailed description. A wide 
field is covered; not only are the more simple 
aspects of physics dealt with in a direct manner, but 
recent developments are also considered. The text 
is not written for the uncritical, and the style of 
presentation invites the reader to endeavour to 
judge for himself the validity of present-day 
hypotheses. 

The subject-matter is divided into five main 
groups, dealing respectively with mechanics, heat, 
electricity and magnetism, sound, and light. As 
the result of their experience, the authors have 
devoted considerable space to the subject of 
mechanics, the other sections being dealt with in 
& more concise manner. In discussing mechanics, 
the field covered is wide, every important aspect 
of the subject being dealt with, including torque, 
angular acceleration, harmonic motion, and the 
mechanics of gases, while a particularly clear 
explanation is given of the kinetic theory of gases. 
In the section on heat, the subject is developed 
Systematically through the thermal behaviour of 
gases and the transfer of heat, culminating in a 
short study of the quantum theory which now 
affords not only a satisfactory explanation of the 
Tadiation of energy, but also of the photo-electric 


effect, the structure of atoms and collision pheno- 
mena in general. The section on electricity and 
magnetism is dealt with in the orthodox manner, 
well-reasoned discussions being given of the thyra- 
tron, multiplex telegraphs and carrier-current 
transmission. The section on sound deals with the 
motion of vibrating bodies, the production and 
propagation of sound waves in different media, and 
the effect of discontinuities in the media. In the 
section devoted to light is included a well-written 
chapter on dispersion, spectra and colour, and 
another on radiation and atomic structure, a short 
reference being made to the mass spectrograph as 
developed by Aston at Cambridge and Dempster at 
Chicago. The volume is entitled to be placed in 
the front rank, as one of the sound and philosophic 
expositions of the outlines of general physics. The 
presentation of the subject is lucid and well 
balanced, and is evidently the product of much 
thought and care. Its use should facilitate the 
acquisition of a proper understunding of the funda- 
mentals of physics. 





Der Kampf des Ingenieurs gegen Erde und Wasser im 
Grundbau. By Dr-.Inc. A. Acatz. Berlin: Julius 
Springer. [Price 26-40 marks.] 

Tuts book deals with soil mechanics and ground 

water as affecting foundations. The author dis- 

cusses at some length, in the early part of the 
book, the subject of borings and the deductions 
to be made from them, strongly advocating that 
these should be carried out on a comprehensive 
scale in the case of important structures. In order 
to illustrate his views, he takes an imaginary case 
where the cost of the preliminary borings amounts 
to $ per cent. of the total cost of the undertaking. 
In such a case, the exact line of the foundations, as 
originally planned, might be altered to conform 
to the nature of the sub-stratum. The section of 
the retaining walls could be designed to suit the 
angle of slope of the strata encountered and the 
depth of the piling and sheeting could be definitely 
decided beforehand. He considers that borings 
should only be dispensed with when information 
is available through the construction of other 
buildings close at hand, or the nature of the forma- 
tion can be judged by observation in cuttings, by 

the direction of flow of streams, &c. 

Elsewhere in the book reference is made to 
the actual per cent. cost of the borings in the 
case of a lock costing 6,000,000 RM. In this case 
the borings for ascertaining water level cost 36,000 
RM., and the cost of the borings to find the nature 
of the strata 30,000 RM.—added together, about 
1 per cent. of the total cost. The first two 
sections of the book (there being four altogether) are 
devoted to earth and water, respectively. A third 
section is given up to a consideration of design 
questions, but is almost entirely devoted to the 
subject of piles and sheet piling; piles"and sheet 
piling of timber, reinforced concrete and steel are 
described and considered. A sub-section deals with 
the type of dwarf retaining or quay wall resting 
on a platform supported on pile clusters. Methods 
of calculating the stresses in piles are given, and 
this part of the book is particularly well illustrated 
by diagrams showing different systems of pile 
arrangements. A fourth and final section is quite 
short, and deals briefly with various lessons to be 
learnt from the failures of structures. There is no 
bibliography, but references are made by foot 
notes to the writings of the principal Continental 
authorities on soil mechanics. The book contains 
276 pages, and there are 155 illustrations. 


Graphical Solutions. By C. O. Mackey. London: 
Chapman and Hall, Limited. [Price 12s. 6d. net.) 
In the mathematical training of engineers, due 
attention must always be given to graphical and 
mechanical methods of working, since such proce- 
dure lessens the labour involved in many cases, 
and at the same time enables the student to visualise 
the processes undertaken at various stages of the 
calculation concerned. In view of the limited 
number of differential equations amenable to 
straightforward analysis, graphical methods of 
solution are often of practical importance. More- 
over, the results thus obtained are sufficiently 





accurate for most engineering purposes, where the 





dimensions and quantities appearing in the equations 
cannot generally be guaranteed within limits of 
much less than.1 per cent. This fact accounts for 
the wide and efficient use now made in everyday 
practice of ordinary and special slide-rules. Align- 
ment charts or diagrams afford another mechanical 
means of effecting calculations, particularly in 
instances where the expression under consideration 
contains three or more variables, 

The derivation of equations from experimental 
data that yields non-periodic graphs is, perhaps, 
one of the most important applications of the 
methods in mind. Here the student requires a 
thorough grasp of the fundamental ideas, since 
recourse must frequently be had to the processes 
of interpolation and extrapolation in regard to the 
available data. During recent years, noteworthy 
advances have been made along these lines, which 
lead to the conception of the ‘‘ weighted” values 
that enter into the application of statistical analyses 
to practical problems. 

These last considerations touch upon the more 
advanced part of the subject, to understand which 
an adequate training in the elementary part of the 
matter is essential. Professor Mackey’s book 
should be of service to those undertaking the first 
steps toward that end, for the author covers the 
ground at an easy pace, in the réle of a well-informed 
guide rather than that of a taskmaster. This is 
partly due to the fact that the examples involve 
the use of well-known equations, such as the 
relation for the film-coefficient of heat transfer on 
the water side of condenser tubes, and the Unwin- 
Babcock formula for the flow of steam through 
pipes. 

American methods are followed in the arrange- 
ment of the work, but this does not in any way 
lessen the value of the book, which can be recom- 
mended on its own merits. The discussion on slide- 
rules contains useful information for those engaged 
in the construction of such instruments for special 
purposes, but the instructive chapter on alignment 
charts might well have been improved by the 
addition of suitable examples illustrating the points 
discussed towards the end of the chapter concerned. 








ROAD BRIDGE OVER THE 
MALAR LAKE AT STOCKHOLM. 


SrockHOoLM, the capital of Sweden, is situated on 
a group of islands in what is known as the Malar 
Lake, at the entrance of the Baltic. With the 
object of improving communications between the 
western and southern parts of the city, a new road 
bridge was opened to traffic at the end of last year, 
the ceremony being performed by H.M. the King 
of Sweden. The bridge, which presents various 
interesting features, is of graceful design and consists 
of two parts, as shown in the plan Fig. 2, on page 
494. One of these, the Visterbron, or west bridge, 
consists of two arches, of 670 ft. and 552 ft. span, 
respectively ; the other, the P&lsund bridge, has a 
main arch of 184 ft. span. Both have approach via- 
ducts of considerable length. The designers of both 
were Messrs. Ernst Nilsson and 8S. Kasarnowsky, 
whose plans were selected by the Harbour Board of 
Stockholm. 

We may deal first with the larger structure, the 
total length of which is 1,970 ft., approaches at 
each end being responsible for lengths of 338 ft. 
The main part of the bridge is well shown in Fig. 1. 
The structure provides a road width of 62 ft. 6 in., 
and two footpaths 8 ft. 3 in. wide, the total width 
between railings being 79 ft. The roadway accommo- 
dates two tramway tracks separated by a landing 
3 ft. 8 in. wide. 

The foundations are of mass concrete and were 
placed in open trenches or cofferdams. The work 
for the main pier between the two arches was 
carried out inside a wooden cofferdam built above 
water level and gradually sunk to rock, the bottom 
being trimmed to the rock surface. The concreting 
of the piers was carried out under water, to a height 
6 ft. below water level, but above this the coffer- 
dams were pumped out and the work was finished 
in the dry. Below water level the concrete was 
carefully placed in masses arranged to avoid the 
development of contraction cracks, while in that laid 
in the dry care was taken that construction faces 
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should be at right angles to the loading. The | 
centre pier stands in relatively shallow water, and | 
the maximum depth of the foundations is 39 ft. 5 in. 
below mean water level. The rock falls away rapidly | 
on each side, in the case of the main span to a maxi- | 
mum depth of 122 ft., and of the smaller span to 56 ft. 

The concrete work i». only reinforced at the surface, 
but, on the other hand, the foundation bolts are 
deeply embedded in the piers. There are eight 3-in. 
bolts for the arch ribs, and four 2-in. bolts for the 
bearing plates. ‘These were arranged in steel frames 
concreted in. The exposed faces of the concrete | 
work are finished with granite. 

The principal members of the two main spans 
consist of two arch ribs fixed at the ends, the ribs | 
being set 59 ft. apart. These ribs are formed of | 
double-webbed plate-girders. Those for the large | 
span are 4 ft. 11 in. wide by 8 ft. 3in. in depth at | 
the centre and 16 ft. 2 in. at the springings. For 
the smaller span the width is the same, but the 
depths are 6 ft. 6 in. and 13 ft., respectively. 














Fie. 3. Winn Bracing anp CoLUMNS OF THB VASTERBRON. 


The bridge is stiffened transversely by cross | through the main cross beams, and spandrel columns 
beams and K bracing well shown in Figs. 3 and 5.| mentioned below. The deck consists of a reinforced- 
The main cross beams are shown in Fig. 4; they | concrete slab 6} in. thick, the reinforcement in both 
are 62 ft. 6 in. long and 6 ft. 6 in. deep. There are | directions being of j-in. bars at 10-in. centres. 
no main longitudinals over the arch ribs, but ten | A 2-in. to 3-in. asphalt carpet is laid on the concrete, 
continuous longitudinals 3 ft. 10 in. deep, spaced | and consists of five coats of asphalt in which are 
at 7-ft. centres. The load is transferred to the ribs | laid two layers of bitumen sheeting. 
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Fic. 4. Cross BEams or THE VASTERBRON. 
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Fie. 5. BracrnG aND MAINTENANCE TRAVELLER. 








~~? 


Hee tai 


ya i me Wels 
epg: Oe 


> -pewtaee 2! 





dal 





Fie. 6. Towrne Hatr or Ris To Sire. 


The load is transmitted to the arch ribs by tubular | used for the arch ribs and main cross beams. This 
columns clearly shown in Figs. 3 and 5. These | steel had a composition as follows: Carbon, 0-2; 
are 2-ft. 4-in. in diameter and are spaced at 42 ft. 6 in. S,0-6; Mn, 1-2; Cu, 0-50; and Cr, 0-70, per cent. 
centres. They are provided with spherical ends, | It had a tensile strength of 33 tons per square inch, 
seated in cast-steel cups. The arch ribs and main la yield point of 23 tons per square inch, and an 
cross beams are of riveted construction, but for the | elongation of 20 per cent. The second steel had a 
longitudinal girders and wind bracing welding | tensile strength of 28 tons and a yield point of 
was largely resorted to, by which, it is understood,| 16-5 tons. This steel also contained copper to the 
&sum of 10,0001. was saved. The total welded steel- | extent of 0-35 per cent., to improve its corrosion- 
work amounted to about 2,000 tons, and the aggre- | resisting qualities. 
gate length of the welds was about 50 miles. _ | The loading for which the bridge was designed 

Two qualities of steel were used. One of these | consisted of a uniformly distributed load of 82 Ib. 
was a high-tensile chrome-copper steel, which was | per square foot over the whole deck, and in addition, 
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a live load consisting of three 10-ton lorries and an 
electric train of three cars weighing 44 tons each, 
all abreast across the bridge. The impact allowance 


: 680 
was taken as equivalent to Soa L Per cent., 


L being the loaded length. 

For erection purposes piles were driven in the 
Sound at the centre of each arch and on these 
was arranged a platform of joists, upon which 
an erection tower was built. In the case of the 
smaller span the depth (56 ft., as stated above) 
made it possible to use timber piles; but for the 
greater depth of the large span, steel box piles of 
an average length of 115 ft. were used. These 
were made by welding together two sections of 
Larssen steel-sheet piling. Each pile was able to 
carry a load of 60 tons, although not all were driven 
to rock. 

The ribs were built up in halves on fixed false 
work at the Ekensburg shipyard and towed to the 
site as shown in Fig. 6, loaded on a floating dock. 
They were floated into position one at a time and 
placed on temporary supports on the piers and the 
centre pile platforms. The erection towers on the 
latter were provided with hoisting gear, jacks, &c., 
and after the lateral bracing had been fixed in place 
the halves were raised at the crown, pivoting on the 
piers at the haunches, so that the end plates came 
properly over their bearings. Temporary hinges 
were employed at the crown for setting and, by 
means of jacks between the half-ribs, the bridge 
was pre-loaded before final riveting up. The work 
involved the placing of 6,800 cubic yards of concrete, 
100 tons of reinforcement and 150 tons of anchor 
bolts in the foundations. The superstructure 
required 3,700 tons of high-tensile and 3,200 tons of 
mild steel, the bearings requiring steel castings 
aggregating 490 tons. The decking was responsible 
for 4,400 cubic yards of concrete, and 390 tons of 
reinforcement. The whole weight of steel in the 
superstructure was 7,390 tons, the total cost being 
about 410,001. ) 

When tested the deflections were very close to 
the calculated figures. The principal tests were 
three : One over the crown of the main arch, one to 
one side and one to the other side of the crown. In 
the first the total load was 762 tons, distributed over 
a length approximately 138 ft. on each side of the 
crown. The load included 640 men on one footpath 
and six lines of vehicles on the two road spaces. 
The two outer lines of vehicles on each sid e con- 
sisted of motor wagons, the two centre lines being 
composed of electric locomotives and railway 
wagons. In a second test the total load was 87] 
tons, extending over approximately half the span, 
from a few feet on one side of the crown to a point 
over the springing. The loading in this case was 
similar to the first, except that the load on the foot- 
path was somewhat less and of the line of lorries 
farthest away rather greater. A third test con- 
sisted of a load of 947 tons over a length of 373 ft., 
extending from a point 85 ft. south of the crown 
towards the north haunch on the centre pier between 








the two arches. The effect of temperature varia- 
tions is to produce a difference of 114 in. in height 
at the crown in winter and summer. 

As regards maintenance, provision has been 
made for regular painting from travelling platforms, 
one of which is shown in use in Fig. 5. Two 
others are suspended under the decking, and from 
all three, by means of small platforms and ladders, 
all parts of the steelwork can be reached. The 
interior of the tubular spandrel columns is not 
exposed to the atmosphere, but small manholes 
are provided through which they can be spray 
painted at intervals inside. 

The P&lsund bridge is a continuation of the 
above structure, and spans the Palsund separating 
the islands of Langholmen and Sédermalm. It 
consists of an arch of 184 ft. span and two approaches 
118 ft. and 590 ft. long, respectively. The 184-ft. 
span has two main ribs spaced at 61 ft. centres, 
box-shaped in section and 4 ft. 3 in. deep by 3 ft. 3 in. 
wide. The clearance at the crown is 34 ft. 5 in. 
above water level. Many of the detail features of 
this bridge are similar to corresponding parts of the 
larger structure. In this case, however, the whole 
of the steel superstructure was welded. The 
weight of the superstructure was about 1,120 tons, 








and the cost of the bridge 90,0001. 
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The contractors for the Viasterbron were Messrs. 


Lindholmen-Motala Verkstad, associated with Messrs. 
Dortmunder Union Briickenbau A.G., Dortmund, 
and Messrs. Ekensbergs Varv. of Stockholm. In 
the case of the P&alsund bridge, the contractors 
for the superstructure were Messrs. Elektriska 
Svetsnings A.B., Stockholm, and for the sub- 
structure Messrs. Tekniska Byggnadsbyriin, Delin 
and Perslow, of Stockholm. 








ORIFICES FOR FLOW MEASURE- 
MENT. 


By F. V. A. E. Encew and J. W. E. Frencu. 
(Concluded from page 412). 


Discharge Coefficients in the Ranges of Laminar 
and Transition to Turbulent Flow.—In the previous 
discussion of the discharge coefficient the Reynolds 
numbers were greatly in excess of the critical value, 
i.e., 2,300, ensuring true turbulent flow. In this 
range the coefficient was calculated from equation (1), 
page 410, ante, which assumes the velocity to be 
proportional to the square root of the differential 
head. For comparison the same equation is used 
for laminar flow, although the velocity is approxi- 
mately proportional to the differential head. The 
discharge coefficient corrects the equation for all 
conditions which do not follow the square-root 
law ; this means that the value of the coefficient 
varies considerably for laminar flow. Several 
papers have been published recently on orifice 
flow at low Reynolds numbers, the most important 
of which are by F. C, Johansen* and by G. L. 
Tuve and R. E. Sprenkle.t Fig. 5 gives the 
discharge coefficient plotted against the Reynolds 
number for orifice ratios of 0-36 and 0-64. For 
laminar flow the discharge coefficient increases with 
increasing Reynolds numbers, having the opposite 
tendency in comparison with the turbulent range, 
in which the coefficient decreases for increasing 
Reynolds numbers. Furthermore, the discharge 
coefficient for small Reynolds numbers is indepen- 
dent of the orifice ratio, which indicates that in the 
range of laminar flow, within reasonable limits, 
geometric similarity is not a necessary condition 
for obtaining the same values of C for hydraulic 
similarity. With increasing Reynolds numbers, 
the curve for the discharge coefficient slopes away 
from the common curve and reaches a maximum 
value. The peak point characterises the breakdown 
of the stability of the laminar conditions, a point 
which will be investigated more closely later. 
The curve for the orifice ratio of m = 0-64 is of 
special interest. The discharge coefficient almost 
becomes unity, which is considerably in excess of 
the average value of approximately 0-605 in the 
range of turbulent flow. For larger orifice ratios, 
coefficients even greater than unity have been 
observed. In Fig. 5, test points have been plotted 
for the ratio m = 0-64 resulting in a steady curve 
up to the peak and an abrupt drop in the curve 
in the transitional range, indicating the commence- 
ment of turbulence. 

A better insight into the conditions prevailing 
for the breakdown of the laminar state, the change 
over to the travsitional range and the commence- 
ment of turbulence, can be obtained from experi- 
ments on glass tubes with coloured filaments. 
The different types of flow were clearly distinguished 
by the pattern of the filaments of coloured jets 
injected into the main stream of fluid. Johansen 
gives some typical illustrations in his paper on 
“Flow Through Pipe Orifices at Low Reynolds 
Numbers,”t which show continuous filaments 
of coloured jets in the range of laminar flow, having 
an approximately symmetrical configuration on 
both the upstream and downstream sides of the 
orifice plate. For an orifice ratio of m = 0-25, 
and a Reynolds number exceeding 200, vortex 
rings were observed on the downstream side of the 
orifice. These vortex rings appeared with a certain 
frequency which increased with increasing Reynolds 
numbers and seem to resemble the Bénard-v. Karman 


* Loe. cit, ante. 

t G. L. Tuve and R. E. Sprenkle. 
Coefficients for Viscous Liquids. 
(1933), pages 201 to 206. 

t Loc. cit, ante. 
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eddy street which is observed after an obstacle in | orifice ratio the smaller the difference between the 


open channels at low Reynolds numbers. Johansen 
investigated the frequency of the vortex rings on 


. . ' : Nd. , 
the basis of a dimensionless number —, in which 
v 


N is the number of rings per second, d the diameter 
of the orifice and v the mean velocity. Plotting 
the test results by Johansen based on the relation- 
ship given above, against the Reynolds number, 
no final conclusion could be reached, owing to 
the scattering of the test points. There seems to 
exist a characteristic relationship similar to the 
discharge coefficient curve. 

A. Naumann* suggests that a more pertinent 
relationship is given by the distance L of two 
successive vortex rings divided by the radius r of 


the pipe. The value = becomes a constant a 


few pipe diameters on the downstream side of the 
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orifice plate, and is a function of the Reynolds 
number. With increasing Reynolds numbers, the 
distance of the vortex rings decreases steadily. 
The beginning of turbulence is marked by a break 


in the curve = (Fig. 6). In the turbulent range 


the curve shows only a small variation over a com- 
paratively large range of Reynolds numbers. It 
is interesting to note that in spite of the great 
scattering of the results, Naumann was able to 
determine a value for the distance of the vortex 
rings for turbulent flow. 

The discharge coefficient may be defined as a 
function of two Reynolds numbers, one referring 


| to a section of the pipe upstream the orifice, and 


the other to the section of the opening of the orifice 
itself: C = f(Re,, Re,). In the case of an in- 
compressible fluid, the following relationship results 
from the equation of continuity: v, d,* = v, d,’. 
For an incompressible fluid, the kinematic viscosity 
in both sections is the same, viz : Dividing 
d, Ve d, 


vy) Ve. 


Substituting 


by both these relations i 

- " d, Ws 
2 fm, or Re, = Re, 4/m, i.e., the greater the 
Disiiconten 


* A. Naumann. “ Experimentelle Untersuchungen 
tiber die Entstehung der turbulenten Rohrstrémung. 
Forschung Ing.-Wes., vol. 2 (1931), pages 85 to 98. 


Reynolds numbers in both the successive sections. 

| From these considerations, a small orifice ratio, 
| resulting in a great change in the Reynolds numbers 
in two successive sections, may be regarded as a 
greater source of disturbance than the large ratios. 
This fact is indicated in Fig. 5, which shows a break- 
down of the stability of laminar flow at a lower 
Reynolds number for the smaller orifice ratio. 
Plotting the logarithm of the Reynolds number for 
the point at which the maximum discharge coefficient 
occurs against the orifice ratio seems to indicate the 
existence of two limiting values, namely, a Reynolds 
number for an orifice ratio approaching zero, and 
another value for orifice ratios with an opening 
approaching the area of the pipeline itself. The 
first limit is independently confirmed by investiga- 
tions of pipes of a rectangular section by 8. J. Davies 
and C. M. White.* These authors come to the 
conclusion that a Reynolds number of less than 
140 may well be considered a critical value in 
connection with laminar flow. This lower critical 
number determines, therefore, a state for which no 
eddies can exist, even for a maximum of disturbance 
which is given by a very small orifice ratio. The 
value of 141, which is obtained from the diagram, 
Fig. 7, is in excellent agreement with 140 found by 
Davies and White. 

For orifice ratios greater than this lower limit, the 
breakdown of the stability of the laminar conditions 
will occur at higher Reynolds numbers. It should 
be borne in mind that the Reynolds number in the 
pipeline is always smaller than that referring to the 
opening of the orifice. Therefore, laminar condi- 
tions may still prevail in the approach in the pipe- 
line, and these may only break down across the 
orifice plate. On the downstream side, the flow 
may again become laminar at a certain distance 
from the plate. As the tappings are so closely 
spaced, according to the thickness of the plate, 
they will measure a differential head related to a 
quasi-turbulent state of flow, which is indicated 
visually by vortex rings of a given frequency and 
spacing. 

In the case of large orifice ratios the approach 
conditions may be laminar, as laminar flow has 
been observed even up to the Reynolds number of 
20,000 or more. The disturbance due to the orifice 
plate may, however, be sufficient to establish 
turbulent flow on the downstream side of the 
orifice, especially if the Reynolds number referring 
to the pipe section exceeds 2,300, which is usually 
taken as the critical number for a straight pipeline. 

Referring again to Fig. 7, the upper limit for 
an orifice opening approaching the cross section of 
the pipe-line gives a Reynolds number of 3,630. 
Naumann found disturbances arising on the sharp 
corners of a pipe installed in a large trough, similar 
to the original arrangement of Osborne Reynolds’ 
classical experiments, die out even at Reynolds 
numbers between 3,200 and 3,400. He considers a 
value in between these last-mentioned figures as 
a second critical number for a square-edged entrance 
of a circular opening. Whilst further experiments 
covering the range from m=0-7 to unity are 
necessary to prove the existence of the upper limit, 
the close agreement with the results by Naumann 
seems to verify the extrapolation. The few investi- 
gations in the range of low Reynolds numbers are 
insufficient to establish the discharge coefficient as 
completely as has been done in the fully-developed 
turbulent flow. As the range of low Reynolds 
numbers is of importance for the measurement ol 
oil, it is desirable that some research in the future 
should be devoted to the collection of more data 
on the discharge coefficient. 

Design and Installation of Carrier Ring Orifices. 
The accuracy of flow measurement with orifices 
depends not only on the position of the tapping 
points across which the differential head is measured, 
but also on the proportions of the orifice plate itself, 
and on the conditions of the plant and installation. 
The simplest type of orifice is a plain plate with 
a concentric opening between the flanges of the 
pipeline, one tapping being one pipe diameter 


* §. J. Davies and C. M. White. “ An Experimental 
| Study of the Flow of Water in Pi of Rectangular 
| Section.” Proceedings Royal Soc., London, Series A, 
vol. 119 (1928), pages 92 to 107. 
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upstream of the plate, and the low-pressure tapping 
0-5 pipe diameter downstream. An element of 
uncertainty, however, is introduced into the measure- 
ment if the pressure tappings are not in their 
specified positions, and also if the burrs caused by 
drilling are not removed. These difficulties do not 
arise if the orifice carrier ring is used, as the pressure 
tappings are contained in the ring which holds the 
orifice plate. The carrier ring consists normally of 
one or two flange or mounting rings and an orifice 
plate which is supported and centred by the rings. 
Fig. 8 illustrates the general layout of the carrier- 
ring orifice, the main dimensions of which have 
been standardised by the VDI (DIN, 1952), 
and also by the International Federation of the 
National Standardising Associations (ISA). The 
mounting rings contain the annular pressure 
measuring chambers, each of which is connected to 
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the pipeline by an annular gap between the orifice 
plate and the mounting ring. The purpose of this 
arrangement, which corresponds to the piezometer 
ring used in Venturi tubes, is to obtain a mean 
value of the static pressure. The Standards 
particularly emphasise the advantage of this design 
over the single-point tappings. 

For thin orifice plates, which are not chamfered 
cn the downstream side, the thickness should not 
exceed 0-04 D (D = diameter of pipe). In the case 
of orifice plates with a bevelled downstream side, the 
angle of the bevel should be greater than 30 deg., 
preferably 45 deg., the thickness of the plate itself 
should not exceed 0-1 D, whilst the cylindrical part 
of the orifice should be equal to or smaller than 
0-04D. R. Witte* found a comparatively small 
decrease of the discharge coefficient with increasing 
wall thickness of the orifice plate and a constant 
length of the cylindrical opening. With increasing 
width of the cylindrical part of the orifice opening, 
he observed a considerable increase of the coefficient, 
particularly for the larger orifice ratios ; for example, 
for m = 0-7, and a length of the cylindrical part of 
the opening of 0-1D, a value of the discharge 
coefficient was observed about 5 per cent. higher 


——..__. . _ 





* Loc. cit. ante. 
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those given in the beginning of this section. 

A carrier-ring orifice which was designed about 
five years ago by one of the authors is shown 
schematically in Fig. 9. This consists of a single 
mounting ring and therefore the space required to 
install it between the two pipe flanges is reduced to 
about 1}in. The two annular pressure chambers 
are concentrically arranged. A special ring forms 
one of the side walls of the pressure chamber situated 
on the upstream side, and thus protects this chamber 
from the packing between the pipe flange and the 
carrier ring itself. The most important feature of 
this design is the fixed value of the width of the 
space connecting the pipeline with the pressure 
chambers, The width of this space is a critical 
value, especially for larger orifice ratios, and was 
dimensioned to be equal to or smaller than 0-02 
pipe diameter. The same dimension has been recom- 
mended now by the ISA,* as compared with the 
VDI, which allows the pressure tapping space a 
| width equal to or smaller than 0-03 pipe diameter. 
' The importance of correctly dimensioning the 
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width of the gap may be better realised by referring 
to the impact pressure which is also measured by 
the upstream tapping point (see Fig. 1, page 411, 
ante). This pressure results from the filaments of 
fluid flow impinging at a high velocity on the face of 
the orifice plate. The measured impact pressure is 
about 42 per cent. to 46 per cent. of the velocity 
head, 42 per cent. being for an orifice ratio of 
m =0-7, and 46 per cent. for a ratio between 
m == 0-2 and 0-5. For large orifice ratios, it was 
found that the impact pressure may be from 10 per 
cent. to 20 per cent. of the differential head. 
A tapping which is too wide will measure too small 
a value of the impact pressure, resulting in a 
differential head which is also too small, and 
therefore the discharge reading will be low when 
applying the standard value of the discharge 
coefficient. 

Accurate results can only be obtained if sufficient 
care is taken in the installation of the carrier ring. 
When planning pipelines, full consideration should 
be given to the measuring device which is to be 
installed, and a straight section of about 10 pipe 
diameters length should be available, which is not 





* A. Schlag. ‘*‘ Note au sujet de la normalisation des 
mesures de débit de fluides.”” Revue Universelle des 





| Mines, vol. 12 (1936), pages 162 to 165. 


than the usual one obtained for dimensions following 
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immediately preceded by valves or a divergent 
taper. The pipe before the carrier ring should be 
cylindrical and the actual diameter should be 
carefully gauged, Figs. 10 and 12 show examples 
of the installation of a carrier ring in a pipeline. 
Fig. 10 gives the correct installation, in which 
the approach section of the carrier ring, has the 
same dimension as the pipe itself. Care should 
be taken to select the right packing so that it does 
not project, as shown in Fig. 11. In the case of the 
carrier ring, as shown in Fig. 9, it is still possible to 
change the dimension of the protecting ring to 
obtain dimensions which coincide with those of the 
pipeline ; in the design shown in Fig. 8, a new ring 
is necessary if the discrepancy in both diameters is 
excessive. Errors due to a wrongly dimensioned 
carrier ring in relation to the pipe diameter, or a 
packing projecting into the pipeline, increase rapidly 
with increasing orifice ratios. For an orifice ratio 
of 0-5, a packing with a diameter about 5 per cent. 
smaller than that of the pipeline might introduce an 
error of the order of 5 per cent., as shown in DIN 
1952. 

Very critical conditions are introduced by a 
divergent taper immediately preceding the orifice 
plate. A small convergency, however, has no 
appreciable influence. Riveted flanges may intro- 
duce an error of 2 per cent. to 3 per cent., but this 
error is reduced to something like 1 per cent. if the 
pipeline ends flush with the flange. Bends and 
elbows have practically no influence if the straight 
length of the pipeline in the approach is about 
6 to 10 times the pipe diameter for orifice ratios up 
to 0-35. For orifice ratios exceeding 0:4, the 
straight length recommended in the VDI Standards 
is, however, up to 20 pipe diameters. 

Valves in the approach section derange the 
velocity distribution in the pipe and may cause 
large errors; those of the gate type, when partly 
open, are particularly disturbing. It would appear 
from some of the authors’ results that with the 
valve about one half open, errors of the order of 
2 per cent. to 3 per cent. were introduced by a valve 
about 12 pipe diameters upstream, while a valve 
25 diameters upstream, with the same opening, 
introduced no noticeable error. 








DOMESTIC AIR-CONDITIONING 
INSTALLATION. 


Amone the blocks of flats which are springing up 
all over the West End of London, one, recently com- 
pleted, is of interest to the engineer as being the first 
example in this country in which each of the 30 flats 
forming the block has individual air-conditioning 
equipment. The building in question is Eaton House, 
Upper Grosvenor-street, London, W.1, and is under 
the control of Messrs. Eaton House, Limited, of the 
same address. The air-conditioning equipment was 
supplied by Messrs. York Shipley, Limited, North 
Circular-road, London, N.W.2. Each flat has a Freon 
condensing unit situated outside it upon the open 
kitchen landings in the wells of the building, and 
a vertical air-conditioner, comprising a slow-speed 
motor and fan, cooling and dehumidifying coils, air 
filter and a humidifying spray for winter use. This 
part of the plant is situated in the kitchen itself, 
the actual apparatus being screened by a casing of 
the same nature as that housing the usual kitchen 
fittings. The casing insulates the apparatus as 
regards noise, the sound of the motor being barely 
perceptible on deliberate listening close to it. The 
ducts to the several rooms are not at all obtrusive, and 
we understand can be entirely concealed in false ceilings 
in cases where the height of the building is not restricted. 
The issuing air is distributed through diffuser grilles 
situated at a high level and the return air is taken from 
the hall of each flat by similar grilles fitted at a low 
level. 

Each plant handles approximately 1,300 cub. ft. of 
air per minute, a quantity representing something like 
12 complete changes of air per hour in the rooms. 
The latter are not provided with radiators or con- 
nected with any central-heating apparatus, though 
the hot-water to the kitchens, &c., is supplied 
from a common heating plant in the basement. The 
control of the temperature of the rooms is effected 
entirely by regulation of the air. This control is 
exercised from a neat panel near the entrance of the 
flat, on which are mounted a thermostat, a humidistat 
and a change-over rotary switch. The first two 
instruments are provided with setting gear and indica- 
tors for the required degree of temperature and humi- 
dity. The change-over switch causes the plant to 
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operate either for heating, as in winter, or for cooling, 


as in summer, the change being made rapidly, so that, 
say, a chilly evening after a warm day can be countered. 
Once the desired settings have been made the plant 
operates automatically. The system can be com- 
pletely disconnected should the flat be left for any 
length of time. In normal running the actual expense 
should not, we understand, exceed 2s. 6d. per week 
throughout the year. It is scarcely necessary here to 
refer to the advantages of air-conditioning in eliminat- 
ing the dust nuisance, or those arising from damp or 
foggy conditions of the atmosphere. Persons sensitive 
to traffic noises are also protected, as it is unnecessary 
to keep windows open. 








LETTER TO THE EDITOR. 
ELECTRICAL DIMENSIONS AND 
UNITS. 


We reprinted Dr. F. W. Lanchester’s paper on 
Electric Dimensions and Units, which was read at 
the Blackpool Meeting of the British Association, on 
pages 347 and 376, ante, and dealt with the discussion 
on it on page 343, ante. A written contribution to 
the discussion has since been communicated to Dr. 
Lanchester by Professor E. W. Marchant, and is as 
follows : 

In the report of the 8.U.N. Commission on page 5, 
it was suggested that the value of pw, in the equation 
B pol should be 10-7’. This, of course, means that 
the unit of permeability is 10°. In Appendix 7, page 
206,* you assume that the unit of py is 10-’, and that 
the measure of one C.G.S. unit in terms of the M.K.S 
Giorgi unit is 10’. This is not, in my opinion, what 
was intended in the 8.U.N. report. This is correctly 
stated on page 297, where the unit py is given as 10+’. 
it is, of course, evident that if the value of space 
permeability is 10-7, the unit must be 10’ times as big 
as it is in the case where py 1. As far as the Giorgi 
system is concerned, I agree entirely that it is only 
one of a number of congruent systems. The great 
merit of it, from my point of view, is that it gives the 
practical units directly and most of the units are of 
convenient size. I have tried it with our second-year 
students this year, and they have found the system 
quite simple to work with, and much less confusing 
than the C.G.S. Electromagnetic and Electrostatic 
Systems. It is from that point of view that I have 
been in favour of it. Some of the units of quantities, 
like “ current density,” are, of course, very small (and 
the quantities measured in terms of these units are 
correspondingly large), but there is nothing to prevent 
the usual unit of amperes per square millimetre being 
retained in practice. 

| was very interested in the part of the paper dealing 
with the bearing of relativity on electrical units and 
\ is not always unity, neither is it always 
without dimensions. There is a system of units in 
which Ky l, fle 1, and A a velocity equal 
numerically to the velocity of light, which I understand 
from those who know about it, is very convenient in 
some There is no doubt that the introduction 
of a new system of units is always liable to lead to 
some confusion. The M.K.S8. (Giorgi) system a 
congruent system of the absolute C.G.S. system, with 
different sizes for the units, and I understand that it 
was because the 8.U.N. Commission wished to ensure 
that the M.K.S. system should be consistent with the 
(.G.S, system that they suggested that the fourth 
unit necessary to define the system should the 
permeability of free space, to be taken as 10-7, or, 
that the unit of permeability should be 10° 

We append Dr, Lanchester’s reply 
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Sir,—In reply to Professor Marchant, I can only 
say that | am frankly amazed at his opening statement. 
I applied to the Secretary of the I.E.C. in May last for 
full information relating to the M.K.S. proposal, and 
he, Mr, Le Maistre, supplied me with documents 
scheduled in Appendix Il of my paper. Quite recently, 
on October 8, I received from the hand of Mr. Ruppert 


(in the absence of Mr. Le Maistre) duplicates of the | 


same four documents with his assurance that there are 
no other documents extant relating to the subject. 
have compared these with the previous set, and find 
them identical. Amongst these documents I can find 
nothing to justify Professor Marchant’s opening state- 
ment. 
Professor Marchant he certainly 


agrees, as 


1s 10’ and not 10-7, But he goes too far ; he suggests 
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agree in view of the arguments advanced, that the unit | 
of permeability (so-called) in the M.K.S. system is | 
larger than in the c.g.s. E.M. system, in which it has | 
the value 1, he agrees that the unit should be expressed | 


ENGINEERING. 


This I emphatically 


that I have misread the Report. 
memorandum 


deny. I rely on the following :—A 
entitled :— 

Reply from the 8.U.N. Commission of the Inter- 
national Union of Pure and Applied Physics to the 
request for advice on the choice of the * fourth unit’ 
of the Giorgi System of Units, contained in a letter 
dated June 27, 1935, to Professor Abraham, Secretary 
of the International Union, from Professor Kennelly, 
Chairman of the E.M.M.U. Committee of the I.E.C.” 

At the conclusion of the memorandum, immediately 
over the signature of Sir Richard Glazebrook, the 
following passage occurs : 

“On the C.G.S. system, the value of yp, is assumed 
to be unity.” 

The M.K.S. system can be made absolute by the 
| assumption of any convenient value for yo, but, if the 
| units of that system are to be the practical units of 
the C.G.8. system, the value of 4», must be 10-7. 

In reply, therefore, to the request from the I.E.C., 
the 8.U.N. Commission recommend 

That the ** fourth unit” on the M.K.S. system be 10-7 
Henry per Metre the value assigned on that system to the 
permeability of space. 

(Signed) R. T. GLazeBROoK, 
President of the 8.U.N. Commission 
of the International Union of Pure 
and Applied Physics. 

November 30, 1935. 





This is quite definite. Having stated that py, in the 
C.G.S, system is = 1, it is declared that in the practical 
units of the c¢.g.s system,* the value of py, must be 
10-7, and, in the formal recommendation which 
follows, “That the * Fourth unit’ on the M.K:S. 
system be 10-? Henry per metre. ” the relation- 
ship is restated. Nothing could be more explicit.t 
The unit of space permeability in the M.K.S. system 
is declared to be smaller than in the c.g.s. in the relation 
10-7 to unity, instead of being of greater magnitude, 
namely, 10’. 

If this is not enough, reference may be made to the 
table which is attached as an appendix to the memo- 
randum, here reproduced 





[TABLE SHOWING THE RELATION BETWEEN QUANTITIES ON 
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K.S 


Magnetic Ele 


Length Time Coetticient, 
as 


lon 1 gramme , 
. 1 kilo 
1 metre 1 
gramme 


as second 


KS second 


( 
M 


It will be seen that the M.K.S. system, whilst rightly 
| credited with a greater unit of length than the c.g.s. 
| (the metre in place of the em.) is credited with a 
| smalk r unit of po, the figure 10-’? appearing where it 

should be 107; and, be it noted, it is not an accident, 

|or misprint, it appears in two places. In this case it 
| is impossible to plead that the figure is intended to 
|} represent the algebraic relation, for in all the other 
}columns in the table it is the unitary relationship 
which is expressed. 

I cannot find in my documents the expression given 
| by Professor Marchant ; namely, “the value of yp, in 
the equation B = yp oH.” In view of the citations 
given above, I do not think there is room for further 
discussion. 

In the other documents, all of which are earlier than 
that discussed, I find nothing to affect the conclusion 
stated. The memorandum of which Professor Giorgi 
is himself the author (June 1934), dwells principally on 
the introduction of a fourth fundamental unit, in the 
form of one of the electrotechnical units, such as the 
coulomb or the ohm. The report of the I.E.C. R.M. 118 
of June, 1935, is mostly concerned with nomenclature 
and definitions ; the M.K.S. system is mentioned, but 
there is nothing which casts light on the particular 
point under discussion. Lastly, there is the Memor- 
|} andum of the Bureau des Poids et Mesures, in which the 
| proposal to make y, the fourth fundamental unit is 
| mentioned, but turned down on the ground that it is 
an alternative not included in the terms of reference. 
| The phrase “ attribuant a la perméabilité de vide la 
valeur 10-? dans le systeme M.K.S.” occurs in this 
| document, but it does not advance matters one iota. 





I! The final conclusion is to recommend the ohm as the 


| fourth fundamental. So the conclusion based on the 
| most recent document—the S.U.N. Commission report 

over the signature of Sir Richard Glazebrook, is the 
only one on which to rely as representing the conclu- 
sions of the International Union of Pure and Applied 
Physics. It is worth mention that not only was a 
mistake made in the value of the quantity po, but as 
I have shown this figure, corrected to 10’ has nothing 


* This is badly expressed 
+ This is exactly parallel to saying that in the c.g.s. 
system the unit of length is 1 em. and in the M.K.S. 


system it ia 10-2 cm, ! 
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to do with space permeability at all, it is a mere numeri: 
introduced to atone for the wrong choice of units of 
length and mass. 

I think Professor Marchant has fallen into error 
when he says, “ The M.K.S. (Giorgi) System is a 
congruent system of the absolute c.g.s. system. a” 
That is exactly what it is not. It is one of a number of 
systems congruent with the quadrant system of 
Maxwell, a totally different matter. I proved definite!) 
that it was not and could not be congruent with the 
¢.g.s. system. Professor Marchant’s statement 
be due to some confusion which has arisen in the 
application of the term c.g.s. to electrical units ; in 
one of the reports it refers to the “ practical units of 
the ¢.g.s. system.”’ This phrase can only be applied 
when dealing with the gilbert, the oersted, and th. 
gauss, which are both c.g.s. units and those used by 
the technician.* Applied to units in the quadrant 
system, the use of such an expression is wrong ; these 
units definitely do not belong to the c.g.s. system. 
Anyone making use of the electro-technical units, the 
coulomb, the ohm, the ampere, &c., is, whether hy 
knows it or not, working in a system of absolute units 
of which the unit of length is 10® cm. and that of 
mass 10-" gram. The fact that when linking up with 
mechanical units he makes use of the c.g.s. system 
is the cause of the powers of 10 of seemingly arbitrary 
magnitude that have to be used; these are really 
conversion factors. 

Professor Marchant endeavours to make a point in 
favour of the M.K.S. system, when he claims that it is 
simpler than the c.g.s. system when dealing with the 
electro-technical units. This may be true, but, if so, 
it is equally true of all the systems congruent with the 
quadrant system, but since all these systems (other 
than the quadrant system itself) involve a numeric, 
call it po, a power of 10, which depends in turn upon 
the power of pw. given in the Riicker table, which 
| differs in each case, the advantage is discounted, 
especially considering that by “ going the whole hog ” 
and adopting the quadrant system all powers of 10 
| vanish and the numeric is in every case unity. The 
| fact that the M.K.S. system can be worked by second- 


may 
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year students (under Professor Marchant’s tutelage) is 
not astonishing. In the British Association paper | 
have given illustrations of the K.M.S. (kilometre- 
milligram-second system), in which the value of * po ” 
is 10* (it is one of the congruent systems on “ all fours ” 
with the M.K.S.); this also presents no difficulty in its 
application. But better than all these is the Maxwell 
system (the quadrant), and I have also given examples 
of this in operation. It has the real advantage over 
the M.K.S. that the special units of length and mass 
could not by any possibility come into conflict with 
the c.g.s. How serious this might be in the case of 
the M.K.S. is shown by the confusion sometimes caused 
by there being two definitions of the calorie, namely, 
the gramme-calorie and the kilo-calorie. Elsewhere, 
Professor Marchant advocates the M.K.S. system as a 
universal substitute for c.g.s. This is really unthink- 
able ; I do not believe.that either I Professor 
Marchant would live to see the end of the confusion 
which would result. Other advocates of the M.K.S 
are more modest in their demands, but I think that, 
like Professor Perry when he introduced that deplorabl 
innovation the “ slug,” they are focussing their attention 
too closely on their own particular corner or branch 
of physics to the exclusion of the wider issues. Z 

With regard to the “coefficient of ignorance 
denoted by the symbol A, to which reference is made 
both by Professor Marchant and by Sir James Hendet 
son, I view it as having no reality, as mere mathematical 
scaffolding.t For every practical purpose the group 
A/ku may be swept away and represented by © (¢ 
being the boundary or fundamental velocity of relativity 
theory), usually ‘accepted as the velocity of light, 
or A/ku = V?; or on the assumption that A l, 
l 
ve . 

At the end of Professor Marchant’s communication 
he very kindly tries to “ save face” on behalf of the 
S.U.N. Commission, but, as I have shown, this fina! 
passage does not accord with the documents. The 
8.U.N. Commission did not (as Professor Marchant 
avers) suggest that the unit of permeability should be 


or 


kp = 


* Except when he uses such units as ampere-turns, 4 
+ This point is more fully dealt with in Dr Lanchester 3 
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10’, but both immediately over the signature of their 
president, Sir Richard Glazebrook, on page 2 and in 
the table, page 3, gave the unit as having the value 
10-?, and in no part of the report in question is there 
anything to modify this conclusion. I feel that on 
this occasion Professor Marchant has not done himself 
justice, 

Yours faithfully, 
Birmingham, F, W. LANCHESTER. 
October 22, 1936. 








LABOUR NOTES. 


\ DELEGATE conference of the South Wales Miners’ 
Federation, held at Cardiff, on Saturday, unanimously 
adopted a report by the executive council which, in 
effect, prohibits unauthorised stoppages in the coalfield, 
including stay-in strikes. The report directed attention 
to rule 21 of the Federation’s constitution, relating to 
the procedure to be followed in the case of disputes, and 
also to clause 34 of the Conciliation Board Agreement, 
which provides that no stoppages over differences at 
the collieries shall occur until the machinery set up 
under the agreement has been exhausted. The agree- 
ment, it was pointed out, also lays down that all 
notices to terminate individual contracts shall be 
14 days’ notices. The executive council, the report 
goes on to say, take a grave view of the serious con- 
sequences for the organisation in the past of frequent 
breaches of the agreement, by both owners and work- 
men, on questions which had not been dealt with in 
accordance with its provisions. 





Continuing, the executive council say, in their report» 
that it is their intention to use, in future, every means 
to compel the owners to carry out their side of the 
agreement and to enforce obedience to the rules of the 
Federation by its members. ‘‘ Stoppages of collieries,” 
they declare, “ which take place contrary to the rules 
and the terms of the Coalfield Agreement, for which 
our members are responsible, will not be approved by 
the council. The foregoing applies to stay-in strikes 
as well as to any other unofficial form of action as a 
method of dealing with disputes coming within the 
purview of the Coalfield Agreement. Upon all disputes 
outside the terms of the Coalfield Agreement, which 
cannot be dealt with under the Agreement, the execu- 
tive council reserves the right to utilise such measures 
as are necessary to bring about a settlement.” 





By a substantial majority, the miners employed at 
Bedwas Colliery, Monmouth, have decided to be repre- 
sented in negotiations with the employers by the South 
Wales Miners’ Federation, instead of by the South 
Wales Miners’ Industrial Union. For the Federation, 
1,177 votes were cast, and for the Industrial Union, 309. 
It is stated that 91 per cent. of the men entitled to vote 
did so. 

At the end of September, the membership of the 
Amalgamated Society of Woodworkers exceeded 
119,000, a total greater than that reached in 1929. 
Owing to the depression, the figure was reduced until, 
in 1934, it stood at a little over 100,000. ‘ Since then,” 
Mr. Wolstencroft, the general secretary, says, 
“numerical and financial progress has been steady. 
During the first nine months of this year, 13,043 
members were admitted and the funds increased 
during the same period by over 45,0001. This brings 
the total assets of the society to just under 350,0001. 


At its final session on October 25, the International 
Labour Conference at Geneva adopted by 62 votes to 17, 
the draft convention on hours of work and manning in 
merchant ships. The Convention applies to seafarers 
employed in ships of over a prescribed tonnage, the 
principle of the eight-hour day and the three-watch 
system, and provides for an eight-hour day and a 
forty-eight hour week in port for all ships and all 
staff. While vessels are at sea, and on arrival and 
sailing days, weekly hours of work which is continuous 
are modified to meet the demands of navigation. 
It is laid down that the staffs on deck and in the 
engine room whose work is organised by watches shall 
work a 56-hour week and that the staff employed as 
day workers thall work a 48-hour week. Minimum 
numbers of officers and men are prescribed in accordance 
with various categories of tonnage. The delegates of 
the British Government and the British employers voted 
against the Convention, and the British workers’ dele- 
Zate in its favour. By 60 votes to 15, the Conference 
also adopted a draft Convention on the subject of 
holidays with pay. Under its provisions, officers would 
have an annual holiday of 12 working days and seamen 
one of nine working days. 





According to Mr. Bernard M. Baruch, who was 
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in 1918, international agreements on minimum wages 
and maximum working hours might be the means of 
ending world economic warfare. ‘“ The minimum wage 
and the maximum hour have,” he says, “ an important 
part, perhaps the most important part, in economic 
warfare. In the guise of national preservation or 
greed, or to meet the competition of others, hours are 
lengthened and wages reduced to the point that results 
in almost inhuman conditions. Every economic agree- 
ment between nations should be accompanied by an 
understanding or formula on a minimum wage and a 
maximum hour. Not that any nation should impose 
its ideas upon another; but any tariff or quota or 
money stabilisation should have some stated minimum 
wage and maximum hour which a nation could not 
break without breaking the whole agreement.” 





“ The Shorter Working Week ” is to be the subject 
of discussion at a conference at the London School of 
Economics on February 16-18 next. The meetings 
are to be held under the auspices of the Industrial 
Advisory Committees of the League of Nations Union, 
and at each of the six sessions, into which they will be 
divided, a specific aspect of the question will be dis- 
cussed. Those selected are (1) general tendencies ; 
(2) particular conventions in the iron and steel indus- 
tries; (3) particular conventions in the chemical 
industry ; (4) the general situation in Great Britain ; 
(5) the situation abroad ; (6) international solutions. 
Speakers of both national and international reputation, 
it is stated, will take part in the discussions. 





Two scholarships enabling British women workers to 
attend summer schools in America are offered provi- 
sionally by the British Committee of the Bryn Mawr 
Summer School , U.S.A. One, for an industrial worker, 
is for the Bryn Mawr Summer School itself, and the 
other, for an office worker, for a similar school arranged 
for office workers. The Bryn Mawr Summer School 
lasts for about two months, beginning about the second 
week in June, and the office workers’ school runs for 
four weeks in July. The British Committee try, if 
possible, to arrange, in addition, for students to stay 
on in the United States in a summer camp, or elsewhere, 
for two weeks after the schools have closed. Candi- 
dates for either scholarship must be women workers 
between the ages of 20 and 35. For the Bryn Mawr 
school they must have had at least three years of 
wage-earning experience, two of which must have been 
in industry. Only women working with the tools of 
their trade, and not in a supervisory capacity, are 
admitted to this school. 


For the other school, all types of office workers, 
such as book-keepers, stenographers, typists, &c., are 
eligible. It is preferable that candidates should have 
the experience of belonging to a trade union, which 
will have brought them into active contact with the 
problems of their fellow workers. The American 


for the students while they are at the schools, and 


Committee. Application forms, which must _ be 


ing a stamped, addressed foolscap envelope. 





A communication received by the International 
Labour Office at Geneva states that in September the 
Japanese War Office ordered the organisations of 
workers in arsenals to sever their connection with the 
trade union federations, including the Japanese 
Trades Union Congress. Approximately 10,000 workers 
in the arsenals at Osaka, Nagoya and Kokura were 
members of the General Federation of Workers in 
State Undertakings, which is affiliated to the Japanese 


Federation will now terminate its connection with 


and the Masses Party vigorously oppose the action 
taken by the War Office, and have made representations 
to the Bureau of Social Affairs. The Bureau of Social 
Affairs, which has jurisdiction in matters relating to 
labour, has, however, taken up what is described as “ a 
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various plans calculated to achieve that end, such as 
the establishment of annuity systems and mutual aid 
funds, the expansion of welfare facilities and measures 
calculated to improve the understanding between the 
staff and the employees. 





Under a new law which has become operative in the 
State of New York, no child under 16 may be admitted 
to work in a factory. In mercantile establishments, 
offices, restaurants, hotels, barbers’ shops, bowling 
alleys, shoe-blacking establishments and other places 
of business or trade, the same minimum age is fixed, 
except that boys and girls of 15 years and over, may 
receive special employment certificates when they are 
found incapable of profiting by further instruction. 
The law does not affect the status of children employed 
before its enactment, nor does it prohibit the issue 
of vacation work permits when the schools are not in 
session. Newsboys and bootblacks may trade at the 
age of 12, if they have street trading badges. Abstracts 
of the law are required to be posted in factories and 
mercantile establishments. One hundred and fifty 
inspectors attached to the State Department of Labour 
are already engaged upon the work of enforcement. 





A report presented by Mr. Kantzias, president of the 
Chamber of Commerce and Industry of the Pirwus 
to the Committee on Labour Questions, claims that 
unemployment in Greece is due to special causes and 
is not merely a question of the work available, but is 
closely connected with the population question. The 
population of Greece, he says, increases annually by 
80,000 to 100,000, while emigration has come to an end. 
According to Mr. Kantzias, Greek unemployed persons 
are of two principal types. The first is the young 
man belonging to a rural family whose holding of land 
is inadequate, amounting sometimes to a bare 7 or 8 
stremmas (one stremma being equal to about a quarter 
of an acre), while the average Greek holding of 25 to 
35 stremmas is itself hardly large enough. Such a 
man leaves the countryside, where he is unable to 
make a living, and goes to seek employment in the 
cities, where he contributes to bring down wages by 
accepting any kind of work at low pay in competition 
with more qualified workers. The second type is 
the young man of 18 to 25, who leaves school with the 
desire to work for his living and who finds in many 
cases great difficulty in securing employment. 





Giving evidence on Monday before the Royal Com- 
mission on Safety in Coal Mines, Dr. 8. W. Fisher, 
H.M. Medical Inspector of Mines, said that silicosis 
was a disease of the lungs due to the inhalations of 
dust contracted by workers in many occupations, in 
all of which it had been possible to trace exposure to 
dust containing free silica. Statistics had repeatedly 
indicated that although the phthisis death rate among 
miners was low, that of bronchitis and other respira- 
tory diseases was rather high. The peculiar incidence 


Committees provide free board, lodging and tuition | of silicosis among workers in coal mines had not yet 


been satisfactorily explained. It had been suggested 


the cost of fares to America, personal expenses and | that stone dusting in mines might be a cause, but in 
pocket money while in the United States, expenses before | proportion to the numbers employed, by far the 
leaving England (such as fares to London for inter- | greatest number of cases came from anthracite mines, 
views, passports, visas, &c.), is borne by the British | where no dusting was done. On the other hand, in 


1933, a clinical and radiological examination was made 


returned not later than November 21, may be obtained | of 40 coal trimmers selected by chance in Swansea 
by writing to the hon. secretary, Miss M. L. Simeon, | docks, the result of which was that no evidence was 
84, Napier-court, Fulham, London, 8.W.6, and enclos- | found showing that inhalation of anthracite coal dust 
had affected the men examined. Adequate ventilation 
of drifts, dust collecting and allaying devices, dust 
respirators, and possibly the treatment of dust on 
travelling roads were recommended, as well as periodical! 
medical examination of workers. 





Replying to Lord Rockley, the chairman, Dr. Fisher, 


said that he was certainly in favour of the payment of 
compensation to miners afflicted by silicosis, In 
answer to questions by members of the Commission, he 
expressed the opinion that, having regard to the 
Inj +. conflict of opinion and the importance of the subject, 
Trades Union Congress, and it is assumed that the there was a case for carrying out a large-scale 


: : Tne investigation as early as possible. He agreed that 
the latter body. Both the Trades Union Congress one of the difficulties of medical men in the mining 


villages in diagnosing cases of silicosis was due to its 
association with ordinary pulmonary complaints. 


The weekly organ of the International Labour Office 


interfere. 





chairman of the United States War Industries Board 


It holds the view, it is stated, 
that, as the decision of the War Office affects only 
workers in arsenals, it would not be expedient to 


cautious attitude.” 





Following its instructions to the workers to dis- 
sociate themselves from the Japanese Trades Union 
Congress, the War Office has announced that in order 
to bring about an improvement in their living condi- 
tions, it intends to take steps to establish in the 


at Geneva states that a Bulgarian Legislative Decree 
lays the foundations of a new system of regulation for 
industry, the main features of which are statutory 
definition of industrial activities, restrictions on the 
enlargement and extension of industrial undertakings, 
regulation of monopolies and price rings, control of 
rationalisation and establishment of official bodies 
concerned with industrial policy, including a Council 
of Industries, a Committee of Industries, and a Price 
Rings Committee. The Decree also makes provision 





arsenals, service 


for limiting the percentage of alien workers. 
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Tue largest power station under the « 
Air Ministry, in which British Diesel engines 
being installed, is nearing completion at Dhibban, Iraq. 
The station is being completely equipped by Messrs. The 
English Electric Company, Limited, Queen’s House, 
Kingsway, W.C.2, and is for service in connection with 
a new aerodrome. The duty of the plant is to supply 
all the electricity required for the large new Royal Air 
Force cantonment, some of the duties other than the 
normal ones being to provide power for fans in the 
barracks, for ice-making plant, for the cinema, for 
electric cooking, for electric heating in winter, and 
for water pumping. The station is equipped with four 


875 brake-horse power, English-Electric Diesel engines | 


direct coupled to alternators of the same make, and the 
installation includes waste-heat boilers for supplying 
steam to air compressor sets, these sets being employed 
for the sewage system for the cantonment. The whole 
of the sewage scheme is on the well-known air lift 
principle. An evaporator and distiller plant, of Messrs, 
Card and Rayner’s manufacture is also included, and. 
is designed for utilising 750 lbs. of steam per hour at 
& gauge pressure of 25 lb. per square inch. It will 
evaporate and condense 640 lb. per hour from water 
at 90 deg. F. The plant is installed essentially for 
obtaining distilled water from any excess of steam 
produced by the exhaust boilers over and above that 
required by the steam-driven air compressors referred 
to above. The etation is illustrated in Figs. 1 to 6, 
above and on page 501 and Plate XXVII 

Dealing first with the main generating sets, one of 
these on the test bed in the maker's works is illustrated 
in Fig. 1, while the position of the four sets in the 
station is shown in Fig. 3. The engines are 7-cylinder 
units of the vertical enclosed type, operating on the 
four-stroke cycle, with airless injection. They are very 
similar to the 750 brake-horse power six-cylinder models 
described in ENGINRERING, vol. cxxxvi, page 62 (1933). 
The cylinders have a bore of 15 in., the piston stroke is 
20 in., and the engines develop their rated output at 
375 r.p.m. The rating complies with the appropriate 
B.S.1. specification, and the engines are capable of 
developing an overload of 10 per cent. for two hours. 
They operate on a low brake mean effective pressure, 
and reliability in service and low maintenance costs 
are further assured by robust construction and pressure 
lubrication throughout. The bedplate is of cast-iron 
in one piece, the bearing housings being rigidly sup- 
ported by webs and bored at one setting. The crank- 
shaft is in two pieces, each forged solid from a single 
bloom, accurately registered and bolted together. The 


crankcase is of special cast-iron, again in two pieces, | pressure to the spray coolers by separate motor-driven | 


and is bored to receive the cylinder liners. A concentric 
distributing wall is provided in the casing to provide 
a definite and symmetrical flow of cooling water round 


Test 


BED IN THE MAKERS’ WORKS. 


the liners. The latter are of special cast-iron, and are 
fixed at their upper ends only, being made a light fit 
|in the crankcase and fitted with the usual expansion 
| joint The cylinder heads are of heat-resisting cast- 
iron, with machine seatings for the inlet, exhaust, and 
air-starting valve cages, and for the fuel injectors. 
| The entire surface of the combustion space is machined. 
The cooling water is led from each jacket to the cylinder 
head by external connections, the flow being directed 
towards the exhaust valve and fuel-injector casings. 
The pistons are heat-resisting cast-iron, with three 
pressure and one scraper ring. ‘The gudgeon-pins are of 
the floating type, and are located by caps secured to 
| the piston bosses. The camshaft is located high up on 
| one side and is driven from the flywheel end of the crank- 
| shaft by roller chain with tensioning gear. The inlet 
}and exhaust cams are of chilled cast-iron, while the 
fuel-injection cams are of steel, case-hardened on the 
working surfaces. The connecting-rods are of 35-ton 
Siemens-Marten steel, machined all over, and of 
circular cross-section. The main bearing shells are of 
steel, lined with white metal ; the small end bearings are 
of phosphor-bronze and the big-end bearings are of cast- 
steel lined with white metal. 

The inlet and exhaust valves are mounted vertically, 
and are operated through short push rods and rockers 
mounted on the cylinder heads. Cages are provided on 
both sets of valves, and each valve is fitted with two 
springs to minimise the risk of failure. The design of 
the valve gear is such that any one cylinder cover can 
be removed complete with its valves. There is a 
separate fuel pump for each cylinder, fitted as near 
the injector as possible and operated from the cam- 
shaft. Each pump can be adjusted individually. The 
governor is of the usual centrifugal type, and is driven 
from the camshaft through bevel gears. Automatic 
pressure-feed lubrication is provided by a gear-type 
pump driven from the crankshaft. The crankshaft is 
drilled to supply oil to the big-ends, from which it is 
led through the connecting rods to the small ends and 
floating gudgeon-pin bearings. The valve gear, cam- 
shaft bearings, and driving chain are all supplied witb 
oil from the pressure system, while the pistons are 
lubricated by oil vapour from the crank chamber. A 
lubricating-oil cooler forms part of the standard 
equipment. 

The cooling system for the engines comprises spray 
coolers, overhead tank, and circulating water pump. 
| Each main engine is fitted with a directly-driven water 
| pump, drawing its supply from a cooling pond and 
| delivering it direct to the overhead tank, having a 
| capacity of 1,536 cub. ft. From this tank the water 
| flows by gravity through the cylinder jackets into a 
| hot well, and from this well it is delivered under 





circulating water pumps. The spray coolers have j-in. 
involute spray nozzles of Messrs. Ledward and Beckett's 
manufacture. There are three motor-driven circulating 
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Fia. 2. Wastse-Heat Borer 


pumps located in a separate pump-house between the 
hot well and cooling pond. They are of Messrs. Pulso 
meter Engineering Company's manufacture and deliver 
approximately 250 gallons of water per minute. The 
direct-driven water pumps are shown at the ends of 
the engines remote from the alternators in Fig. 3 
The engines are started up on compressed air, the 
equipment including electric and engine-driven ai: 
compressors, shown in the plan, Fig. 3, and a large 
air receiver for each engine, shown in the same figure. 
The engine-driven set is equipped with a Lister airless 
injection engine, and both sets are capable of charging 
the receivers to 350 lb. per square inch. 

The alternators coupled to the engines are of the 
makers’ standard type, and hardly call for particular 
comment. They are of 470-kW capacity and generate 
50-cycle current at a pressure of 6,600 volts. The 
combined cyclic variation of the sets is ;4,;. Com- 
plete tests were made at the makers’ Rugby works with 
the engines coupled to their own alternators with a 
pair of engines running in parallel on all loads, under 
the supervision of the Air Ministry inspectors. As 
indicated in Fig. 3, the sets are arranged in pairs on 
a common concrete bed, the nature of the subsoil being 
such that no device to prevent the transmission of 
vibration to adjacent buildings is necessary. 

The waste-heat boilers have already been referred to 
In addition to supplying steam to the air-compressor 
sets, these boilers serve as silencers. One of them is 
shown in Fig. 2, while their position in relation to the 
sets is indicated in Fig. 3. The engine manifolds are 
of the air-cooled type, suitably lagged to minimise the 
loss of heat to the boilers, which are Clarkson thimble- 
tube models. Details of tests carried out on the boilers 
at Messrs. The English Electric Company’s works ar 
given in Table IV. The steam is raised at a pressure 
of 25 lb. per square inch, and is delivered to two Reader 
Reavell compressor sets. These sets are located in the 
compressor house, shown in plan in Fig. 5, this building 
being to the left of the power-house as viewed in Fig. 5 
Each of the compressor engines develops approximately 
13$ h.p., and the compressors deliver air at 20 |b 
and 80 lb. per square inch, respectively, for the sewag' 
system. Apart from the two steam-compressor sets, 
there is an electrically-driven set, delivering air at 
the higher pressure, which is used as a stand-by 
during peak periods. 

The plant is required to operate under arduous 
climatic conditions, the temperature frequently rising 
to 126 deg. F. in the shade, and sand-storms being o! 
common occurrence. Great precautions have ther 
fore been taken by the Air Ministry to guard against 
foreign matter in the air, fuel oil, and lubricating ©1 
In this connection, a very interesting feature of th 
layout is the provision of a complete ventilating 
equipment. The power-house has been built as ai! 
tight as possible, and at one end, as shown in Fig 
a Heenan and Froude air filter and ventilating plant 
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through them is led back to the sump tank. In 
iddition to part of the oil being passed through Stream- 
line filters, two De Laval lubricating oil purifiers, each 
of 50 gallons capacity, are installed. The position 
of these purifiers, of which there is one for each pair 
of engines, is shown in Fig. 3. They may be used 
it the discretion of the operators according to the state 
of the oil and the climatic conditions, firstly from the 
point of view of dust, and secondly from that of 
condensation. 

As regards the remaining equipment of the station, 
1 22-panel truck-type switchboard made by The 
English Electric Company is mounted on a gallery 
running along one side of the power house. In addition 
to the four alternator-control panels, there are sep- 
arate exciter pedestals, in which are fitted Isenthal 
voltage regulators. A special feature of the switch- 
hoard is the inclusion of a permanent test panel, by 
means of which any one engine can be tested out to its 
full capacity without interfering with the duties 
of the station. Twelve fully-equipped feeder panels 
ire included in the switchboard, and complete synchro- 

ising equipment, including a synchroscope, is fitted. 
['wenty ring main units of 6,600 volts have been 
supplied, together with a similar number of trans- 
formers ranging in output from 100 kVA to 250 kVA. 
Che ring main units and transformers are of English 
Electric manufacture, and are fitted at various points 
throughout the cantonment for distribution purposes. 
One 10-ton and one 3-ton crane are provided in the 
power house, and one 3-ton crane in the compressor 
room, all three cranes being manufactured by Messrs. 
Herbert Morris, Limited, Loughborough. 

A summary of the trials carried out on one of the 
engines at Rugby is given in Tables Il and III; it will be 
observed from these tables that the fuel consumption 
on full Joad is only 0-5078 Ib. per kilowatt-hour, the 
firm’s guarantee being 0-526 |b. per kilowatt-hour 
when running on the special Iraq fuel. In conclusion, 
we may say that we are indebted to the Air Ministry 
und to Mesers. The English Electric Company, Limited, 
for permission to publish the information given and for 
details of the installation. 


Messas. HARLAND Wourr, Limirep, Clyde 
Foundry, have an order for over 
1.100 tons of castings, including gear cases, gear-wheel 
casings, thrust blocks, pedestals and 
condenser-water ends, for the new sister ship to the 
Queen Mary Another order, received by the firm’s 
Glasgow shipyard, is from the Government of Western 


AND 
Glasgow, received 


centres, turbine 


\ustralia for a twin-screw passenger motor liner for the 
north-west service. The veasel will be equipped 
with Harland-B. and W. Diesel engines. 

Hick, HARGREAVES AND Company, Limrrep, 
Soho Iron Works, Bolton, have an order for 
a 50,000-KW surface-condensing plant, with auxiliaries, 
und closed-feed system in connection with the extensions 
o the lronbridge generating station of the West Midlands 
Joint Electricity Authority This constitutes the third 
10,000-kW condensing plant the firm for 
the lronbridge station 


owners 


Vressrs 
received 


supplied by 
Messrs. Tue Enctisn Evecrric Company, Liurrep, 
Stafford, have secured a contract from the Yorkshire 
Electric Power Company for two 40,000 kW steam turbo- 
iternator running at 3,000 1 p-m., in connection 
with extension at the Ferrybridge power station 


sets, 


LEYLAND Morors, Liuirep, Leyland, Lanes, 
have, among other contracts, recently received orders 
for 10 of their Titan oil-driven from the 
Salford Corporation, 8 from the Exeter Corporation, 4 
from the Warrington and 3 from the 
Southampton Corporation 


VeEssrs 
omni buses 


Corporation, 


Tue Lonpox, MIDLAND AND Scortisn Rarmway 
Company have placed a number of important orders for 
substation and tvack equipment and transmission lines, 
n connection with the electrification of the Wirral Lines 
from Birkenhead Park to West Kirby and New Brighton. 
Glass-bulb rectifiers are to be supplied by Messrs. Hewittic 
Company, Limited; switchgear’ by Messrs. 

Parkinson, Limited and Messrs. British 
Company, Limited; power-trans 
mission lines by Messrs. J. L. Eve Construction Com 
pany, Limited; conductor rails by Messrs. The 
shire Steel Corporation, Limited ; conductor-rail insula 
tors by Messrs. Bullers, Limited; and conductor-rail 
snd running-rail bonis by Messrs. British Insulated 
Cables, Limited 


Electric 
( rompton 
rhomson-Houston 


Messrs. BAsTIAN AND ALLEN, Limirep, 24, Bedford 
juare, London, W.C.1, are supplying the boiler-house 
plant comprising a 200.kKW, 400.volt electrode circulator 
ind equipment, im connection with the heating installa 
Worksop Central Library and Museum. 
contract for which has been placed 
Messrs. Rosser anp Russev., Liurrep, ood 
omprises invisible panel warming equipment in the } 
eilings throughout, and is supplemented by floor panels | 
in the reading room 


for the 


installation, the 


tion 
The 
with 
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Soviet 
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ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are furnished. Details may be obtained on application 
to the Department at the above address, quoting the 
reference number given in each case. 

Portable Arc-Welding Sets, 14. Argentine State Rail- 
ways, Buenos Aires; November 24. (T.Y. 30,898.) 

Galvanised Iron Wire, 20,000 kg. State Electricity 
Supply and Telephones Administration, Montevideo, 
Uruguay ; November 26. (T.Y. 30,901.) 

Machine Tools, comprising lathe, radial drilling 
machine, power screwing machine, punching and shear- 
ing machine, power hammer, power hack-saw machine, 
circular-saw bench and band-saw for wood. Public 
Works Department, Wellington, N.Z.; December 1. 
(T. 2,123.) ; 

Bridgework, including the provision of two overhead 
footbridges, and the strengthening of ‘some existing 
bridges. South African Railways and Harbours, Johan- 
nesburg; December 14. (T.Y. 30,917,) 








PERSONAL. 


Mr. W. V. Woop, vice-president of the London Midland 
and Scottish Railway Company, has been appointed 
chairman for 1937 of the General Managers’ Conference 
of the Railway Clearing House, 123, Seymour-street, 
Euston-square, London, N.W.1. 

Messrs. DeLoro SMELTING AND REFINING CoMPANY, 
LimireD, 21, Hubert-street, Aston, Birmingham, have 
appointed Mr. A. J. Brain, formerly London manager 
to Messrs. Burton, Griffiths and Company, Limited, to 
be sales manager of their Stellite department at Bir- 
mingham. 

Mr. H. T. Satrerrorp, A.M.I.Mech.E., has been 
appointed superintending workshop instructor at the 
Maclagan Engineering College, Moghalpura, Punjab, by 
the Punjab Government 

The intimate technical association which has existed 
for upwards of 25 years between Messrs. BURMEISTER 
AND Warn and Messrs HarRtanp anp Wotrr, Limrrep, 
Belfast, is to be further strengthened by the residence in 
Belfast, in a consultative capacity, of Dr. H. Blache, 
as from the beginning of 1937. 

Mr. V. A. M. Butow, who joined the British Broad- 
casting Corporation in 1923, left London on October 29, 
to take up an appointment in the Posts and Telegraphs 
Department of the Government of Iraq, Bagdad. His 
duties will be primarily in connection with the organisa- 
tion and development ot broadcasting. 

Lorp ABpErRconwWAyY, C.B.E., and Mr. B. N. Banaz 
have been elected members of the General Committee 
of Lloyd’s Register of Shipping, 71, Fenchurch-street, 
London, E.C.3. Mr. 8. J. Picorr has also been elected 
as one of the representatives of shipbuilders and engineers 
on the General Committee 

Mr. H. A, Hooks, assistant district passenger manager 
in London of the London Midland and Scottish Railway 
Company, has appointed to the newly-created 
post of district passenger manager, Leeds. 

Mr. W. Vincent Warre, M.1.Mech.E., A.M.I.E.E., 
has resigned his position of commercial manager with 
Messrs. Davy Brothers, Limited, Sheffield, after being 
with the company for five years. 

Mr. W. J. Brown, B.Se., A.M.L.E.E., has recently 
resigned his position with Messrs. Electrical and Musical 
Industries, Limited, to take up an appointment as 
director of engineering with Messrs. Philco Radio and 
Television Corporation of Great Britain, Limited, Peri- 
vale, Greenford, Middlesex 


been 
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mereial aireraft carried 19,130 tons of freight, 3,865 tons | Transactions of the Institution of Chemical Engineers. 


t mails, and 112,852 passengers, during the first eight | 
months of 1036. 


Volume 13. 1935. London: Institution of Chemical 


Engineers. 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday 

The Welsh Coal Trade.—The chief topic on the Welsh 
steam-coal market last week was again the probability o/ 
an early resumption of trade with Italy. It had been 
stated that negotiations for the recommencement of ship 
ments could not begin until after the new trade pact 
had been signed, and reports that details of this would 
be published shortly focused attention on this market 
Mr. W. North Lewis, chairman of the Executive Bouri 
of the South Wales Coal Owners’ Association was ii 
consultation with the Mines Department upon tly 
future of South Wales trade with Italy, and it was under 
stood that he would lead a deputation of local coalowners 
to Rome to make arrangements for a resumption of ship- 
ments. Their visit was, however, postponed for “ a few 
days.” The dispute at Bedwas Colliery regarding which 
body should represent the men, the South Wales Miners 
Federation or the South Wales Miners’ Industrial Union 
which was previously the only body recognised by tly 
colliery company, was decided during the week. A ballot 
of the men resulted in a majority of nearly four to on 
in favour of the Federation, which according to an 
agreement reached before the ballot was taken, will now 
be the official organisation at the colliery. The Federa 
tion, on their part, have agreed that there would Ix 
no strike at the colliery during the next five years and 
that all disputes should be settled by arbitration. 1t wil 
be remembered that the rival union dispute at this 
colliery threatened to involve the whole of the coalfield 
in a stoppage early in September. The serious effect of 
the suspension of trade with Italy and Spain and the 
difficulties experienced in other directions this year, was 
strikingly illustrated by figures issued by the Great 
Western Railway Company during the week. They re- 
vealed the fact that shipments from January | to 
October 18 this year were more than two million tons less 
than in the corresponding period of last year. Exports of 
coal and coke this year amounted to 13,411,277 tons 
against 15,521,028 tons in 1935. Shipments of patent 
fuel during the same period declined from 464,494 tons 
to 331,883 tons. Only a meagre inquiry circulated on 
contract account during the week. Demand for best 
quality large coals remained very limited and collieries 
were seriously embarrassed by the heavy stocks on hand 
which they continued to offer at dull prices. As a 
result of the slow movement of these grades, production 
at the mines remained at a low level and this was reflected 
in a scarcity of some of the more popular grades. Washed 
smalls and sized, in particular, were difficult to secure and 
strong, while ordinary smalls were not too plentifully 
available and firm. Bituminous sized kinds and cobbles 
were dull and inactive, but throughs and second quality 
large grades were steady. Cokes were in good request 

Iron and Steel Trade.—The position of the iron and 
steel and allied trades of South Wales and Monmouth 
shire remained favourable during the past week, and 
generally outputs were sold for some time ahead. Th: 
production of steel in the district during September ros 
from 192,200 tons in the previous month to 202,500 tons 
In the same month a year ago, the output was 170,100 
tons. The figure for pig-iron was 66,800 tons, which was 
24,100 tons above a year ago, but a decline of 2,300 tons 
from the total in August. 








NOTES FROM THE NORTH. 


Giascow, Wednesday 

Scottish Steel Trade.—A very healthy state prevails in 
the steel trade of Scotland at the present time, and 
recent bookings mean continued activity at the works 
well into the spring of next year. The number of new 
contracts placed with shipbuilders, during the past 
month, ensures that a considerable additional tonnage 
of steel will be required during the next few months. Last 
week no fewer than seven fresh contracts were placed 
on the Clyde. The production of heavy steel is just about 
at its maximum at present, and is about 23 per cent 
higher than it was at this time last year, but some new 
units will be in operation shortly. Consumers keep 
pressing for deliveries, and it is of interest to note that 
the export trade has been expanding of late, and would, 
indeed, account for a larger tonnage if makers were in 
the position to give quicker delivery. Inquiries for 
overseas lots are increasing very noticeably. All classes 
of home users of steel are well to the fere with business 
owing to the steady improvement in general trade, and 
it will not be at all surprising if the present demand 
continues for quite a long time. In the black-steel sheet 
trade the home demand is on a large scale, and the 
majority of the works are very busy. An improvement 
has taken place in export business, and a vefy gratifying 
inquiry is reported. Prices all round are firm, and th 
following are the current market quotations :—Boilet 
plates, 91. 17s. 6d. per ton; ship plates, 9/. 7s. 6d. pet 
ton; sections, 9. per ton; medium plates, 9%. 15» 
per ton; black-steel sheets, No. 24 gauge, in minimut 
four-ton lots, 121. per ton, and galvanised corrugete! 
sheets, No. 24 gauge, in minimum four-ton 14 
per ton, all delivered at Glasgow stations. 

Malleable-lron Trade.—There has 
the state of the malleable-iron trade of the West 
Scotland, and orders are just sufficient to keep 
works going. The re-rollers of steel bars are very bus) 
and although they are still receiving good deliveries 
“semis,” they cannot see very far forward in_ that 
respect. Prices are steady, and are as follows :—Crown 
bars, 10/. 10s. per ton for home delivery, and 10l. per ton 
for export ; and re-rolled steel bars, 9. 7s. per tor 
home delivery, and 71. 10s. per ton for export. 
| Scottish Pig-Iron Trade.—A strong tone continues \ 
prevail in the pig-iron trade of Scotland, and the current 
| output is rapidly absorbed because of the activity in U 


lots, 


been no change 
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steel and foundry trades. The demand for hematite 
iron, in particular, is very strong indeed, and is likely 
to continue, while the consumers of foundry grades 
report that business is on the increase. The production 
of pig-iron in Seotland for this year to date is reported 
to be 16 per cent. higher than last year. The furnaces 
now in blast number 15. Prices show no change, and 
the following are to-day’s market quotations :—Hema- 
tite, 85s. 6d. per ton, and basic iron, 75s. per ton, both 
delivered at the steel works ; and foundry iron, No. 1, 
Sls. 6d. per ton, and No. 3, 79s. per ton, both on trucks 
at makers’ yards. 

Locomotive Contract.—Messrs. The North British 
Locomotive Company, Limited, Glasgow, have received 
an order for five superheated duplicate locomotive 
boilers for the Bengal and North Western Railway. 


Scottish Shipbuilding. -The most interesting item in 
connection with the Seottish shipbuilding industry is the 
fact that during the month of October no fewer than 
twenty-one contracts were placed. Of that total, sixteen 
will be built on the Clyde and five on the East Coast, 
but, in addition to these orders, intimation is just made 
that Messrs. The Burntisland Shipbuilding Company, 
Limited, have received orders from Messrs. Glen and 
Company, Glasgow, to build three other steamers. One 
of these will be of the shelter-deck type and will be 
9,500 tons deadweight. while the other two will have a 
deadweight of 2,850 tons. The propelling machinery 
and boilers for the three vessels will be supplied by 
Messrs. David Rowan and Company, Limited, Glasgow. 
The most important order of the month was the one 
received by Messrs. The Greenock Dockyard Company, 
Limited, which was for six cargo steamers for Messrs. Clan 
Line Steamers, Limited. Messrs. John G. Kincaid and 
Company, Limited, Greenock, will supply the propelling 
machinery for these vessels, and total cost of them 
will be over 1,000,0001. sterling. The builders’ yard is 
now assured of full time running for nearly three years. 
It is very interesting to note that at least eighteen of the 
above-mentioned contracts are for cargo-carrying vessels. 
The work now on hand in the shipyards and marine engine 
shops in the country is much larger than it has been 
for the last half-dozen years, but there are also prospects 
of a further inerease in the number of contracts in the 
near future as several important orders for cargo tonnage 
are pending. The launches during October and the first 
ten months of the year were as follows :— 


Oct. 1936. Ten months 1936 


—_—_— —_—_— 

Ves. Tons. Ves. Tons. 
The Clyde os 10 30,930 84 244,982 
The Forth : 4 3,504 19 23,656 
The Tay _ 2 4,010 10 24,738 
The Dee... ; - 8 4,659 

16 38,444 121 298,035 


Scottish Pig-lron Shipments. -The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, October 31, amounted to 120 tons, one-half 
going overseas and the other half coastwise. During the 
orresponding week of last year the figures were 160 tons 
overseas and 258 tons coastwise. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Italian Order.—The trade push has received a further 
impetus. Messrs. The English Steel Corporation, Limited, 
have booked a valuable order from Italy for forged-steel 
ligh-pressure hydrogenation vessels for petrol produc- 
tion. The order is valued at over 100,0001., and will 
take more than a year to discharge. It is believed to be 


the largest contract placed by Italy with a British 
frm since the removal of sanctions. In view of the 
urgency of the contract, Messrs. The English Steel 
Corporation have invited the co-operation of Messrs. Thos. 


Firth and John Brown, Limited, who also specialise in 
high-pressure plant of this description. For many years 
Sheffield has concentrated on the production of such 


equipment, and the many valuable orders executed have 
to a large extent compensated for the dearth of heavy 
wwmament business. The order will involve the produc- 
tion and manipulation of steel forgings of record size 
ind weight. Sheffield works supplied much of the 


equipment for the hydrogenation scheme at Billingham. 

lron and Steel.— The demand for raw and semi-finished 
uaterials has reached a new high level. During September, 
Shettield turned out a record of 142,800 tons, as compared 
with the previous best of 134,000 tons established a 
‘ew months ago. Indications are that by mid-November 
Sheffield’s output will have exceeded the total of 1,388,500 
tons for the whole of 1935, which was a year’s record. 
The position at the big works is one of sustained activity. 
Reserve melting plant has been brought into use. Some 
oncerns have had to defer repair work to furnaces until 


the year-end shut-down. Basic steel billets are in strong 
request. The position of acid steel producers has im- 
proved. A highly satisfactory state of affairs exists in 
the heavy machinery and engineering branches. Arma- 


vent departments are busy on contracts for the Army, 
Navy and Air Foree. Sheffield will benefit considerably 
rom the orders placed by the Government for two new 
battleships. Local works will supply a big ton e of 
‘“mour, guns, turbine parts, propeller shafting, high- 
pressure steam drums, &c. 

South Yorkshire Coal Trade.—Business on export 
‘ccount moves slowly, though there is an improving call 
ds and washed singles and smalls. On inland 
‘ccount an active state of affairs persists. Industrial fuel 


for best h 


- . Strong demand. Steel and engineering works continue 
©be big buyers. Steam coal is an active line. Washed 
Smalls are in ready demand. consumption by electricity 
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and coke-making works reaching ahigh level. The house- 
coal market shows improvement. Foundry and furnace 
coke are firm. Quotations are : Best branch hand-picked, 
27s. 6d. to 29s. 6d.; kitchen nuts, 20s. to 2ls.; house- 
coal, 23s. to 24s.; seconds, 2ls. to 22s.; kitchen coal, 
18s. to 2ls.; Derby brights, 21s. to 22s. ; and best South 
Yorkshire, 24s. to 30s. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Searcity of Cleveland pig- 
iron is acute. With stocks virtually exhausted, and the 
meagre production eagerly taken up as it becomes 
distributable, there is next to no saleable tonnage, and 
provision for market requirements cannot be looked for 
until the supply is enlarged and overdue deliveries have 
been considerably reduced. Makers still manage to provide 
home users with parcels sufficient to keep works regularly 
employed, and hope by careful rationing to continue to 
do so, but prospects of early material relief to the stringent 
situation, by substantial enlargement of make, are not 
at all bright, and the outlook is causing concern. Mer- 
chants report numerous inquiries, and heavy overseas 
business at’ command if iron were obtainable, but they 
fail to induce producers to release tonnage for shipment 
abroad. Fixed minimum prices are unchanged on the 
basis of No. 3 quality at 75s. delivered here and to 
Falkirk, 77s. delivered to North Eastern districts, and 
78s. delivered to Glasgow. 

Hematite.—Producers of East Coast hematite iron, 
after meeting the current needs of home consumers, have 
very little tonnage to dispose of in other directions. 
Merchants continued pressure for supplies, to reduce, to 
some extent, their feony obligations to Continental 
customers, are as uns ul as ever. Buyers would 
enter into contracts for almost any delivery at about 
present market values, but makers are not prepared to 
discuss new business. Nominally quotations are still 
ruled by No. I grade of iron at 85s. 6d. delivered to 
North East Coast areas. 

Foreign Ore.—Extensive business in foreign ore is 
expected when conditions are again normal, but at 
present transactions are impossible. Consumers are not 
badly placed as regards supplies, however, and imports 
against old contracts continue on a surprisingly good 
scale. Unloadings during October reached 168,026 tons, 
as compared with 153,239 tons in September. 

Blast-Furnace Coke.—Makers of Durham blast-furnace 
coke are disposing of their heavy output and adhere 
firmly to quotations at the equivalent of good medium 
qualities at 24s. 6d., delivered to Tees-side works. 

Manufactured Iron and Steel.—The aggregate tonnage 
output of semi-finished and finished iron and steel is main- 
tained at record level, but supply does not cope fully 
with the pressing delivery demands of customers. 
Productive capacity of semi-finished steelworks is over- 
taxed by the requirements of re-rollers, but imports of Con- 
tinental material for use here have appreciably relieved 
the position. Manufacturers of shipbuilding requisites 
and of railway material are very busy, while depart- 
ments turning out structural steel have a lot of work to 
execute. Among the principal market quotations for 
home business are: Common iron bars, 10/. 108.; best 
bars, 11/. ; double best bars, 11/. 10s. ; packing (parallel), 
91. 78.; packing (tapered), 10/. Lus.; steel billets (so:c), 
61. 2s. 6d.; steel billets (hard), 7/. 7s. 6d.: steel bars, 
91. 7s.; rivets, 121.; steel boiler plates, 91. 17s. 6d. ; 
steel ship plates, 9/. 7s. 6d.; steel angles, 9/.; steel 
joists, 91. 7s. 6d.; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 9I. for smaller lots ; 
and fish plates, 121. 10s. Black sheets (No. 24 gauge) 
are 121. for delivery to home customers and 101. 10s. 
f.o.b. for shipment abroad ; and galvanised corrugated 
sheets (No. 24 guage) are 14/. for delivery to home cus- 
tomers, and 121, 108. f.o.b. for shipment overseas. 
Scrap.—Several kinds of scrap are in good and increas- 
ing demand. Values tend upwards, but are not quotably 
advanced. Up to 54s. is now, however, asked for light 
cast-iron. Heavy cast-iron is 65s., and machinery metal 
at 67s. 6d., while 60s. is a buyers’ figure for heavy steel. 
Imports of Iron and Steel.—Statisties issued this week 
give the imports of iron and steel to the Tees from 
foreign ports and coastwise for the year ending October 31 
at 55,167 tons, 11,429 tons being pig-iron, 38,333 tons 
semi-finished material, and 5,405 tons steel. For the 
previous year the unloadings totalled 49,372 tons, 
5,374 tons being pig-iron, 38,567 tons semi-finished 
material, and 5,431 tons steel ; and for the corresponding 
twelve months immediately prior to the war the aggregate 
imports amounted to 54,564 tons, 1,427 tons being 
pig-iron, 33,655 tons semi-finished material, and 19,482 
tons of steel. 

Tees Iron and Steel Shipments.—The continued unpre- 
cedented domestic demand for iron and steel leaves 
comparatively little tonnage for export trade, and 
October shipments from the Tees totalled only 39,62! 
tons, or 6,600 tons below the aggregate clearances for 
September. October shipments of pig-iron show little 
variation, as compared with the previous month, but 
clearances of manufactured iron and steel declined by 
6,364 tons. Of the 6,670 tons of pig-iron loaded in 
October, 3,865 tons went coastwise, and 2,805 tons went 
abroad. Denmark was the chief buyer, accepting 
2,067 tons, Scotland being second with 1,990 tons, and 
Wales third with 1,050 tons. Only 529 tons of the 
3,085 tons of manufactured iron loaded went coastwise, 
2,556 tons going to more distant destinations, South 
Africa, with an import of 2,158 tons, being by far the 
largest purchaser. Of the 29,870 tons of steel cleared, 





| 13,749 tons went coastwise, and 16,121 tons overseas. 
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NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL 
6 p.m., Storey’s-gate, S.W.1. Extra General Meeting. 
Twenty-Third Thomas Hawksley Lecture: “The 
Spectroscope and the Atom,” by Professor Alfred Fowler. 
Scottish Branch : To-night, 7.30 p.m., Robert Gordon’s 
College, Aberdeen. Lecture: “ James Watt and his 
Service to Engineering,’ by Professor Sir Thomas Hudson 
Beare. South Wales Branch: Tuesday, November 10, 
6 p.m., The Royal Metal Exchange, Swansea. Address 
by the Chairman of the Branch, Mr. E. Cameron, 


ENGINEERS.—To-night, 


Western Branch: Wednesday, November 11, 7 p.m., 
The Merchant Venturers’ Technical College, Bristol. 
Address by the President, Sir H. Nigel Gresley. Hast 
Midlands Branch: Thursday, November 12, 7 p.m., 


The Technical College, Derby. Joint Meeting with 
Tue Instrrute or Furr. “ Plant for the Production of 
Petrol by the Hydrogenation of Bituminous Coal,” by 
Mr. F. E. Smith. North-Western Branch: Thursday, 
November 12, 7.15 p.m., The Engineers’ Club, Manchester. 
Discussion on “The Second Report of the Welding 
Research Committee,’’ to be presented by Professor F. C. 
Lea and Mr. L. W. Schuster. Yorkshire Branch 

Thursday, November 12, 7.30 p.m., The Hotel Metropole, 


Leeds. ‘Colour Control for Machine Tools,” by Mr. 
Guy L. Murray. Institution: Friday, November 13, 
7 p.m., Storey’s-gate, 5.W.1. Informal Meeting. 


Lantern Lecture: ‘The Production of Oil from Sub- 
marine Fields,’ by Mr. T. Farrance Davey. 

INSTITUTION OF ELECTRICAL ENGINEERS. 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Inaugural Address by 
Mr. G. F. Shotter. Western Centre: Monday, Novem- 
ber 9, 6 p.m,, The South Wales Institute of Engineers, 
Cardiff. ‘“ Recent Progress in Induction-Motor Con- 
struction,” by Mr. L. H. A. Carr. Institution : Monday, 
November 9, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on “ The Rela- 
tive Costs of Electrification of Rural and Urban Areas,” to 
be opened by Mr. J. A. Sumner. North-Eastern Centre : 
Monday, November 9, 6.15 p.m., Armstrong College, 
Newcastle-upon-Tyne. “‘ Recent Developments in Tele- 
graph Transmission and their Application to the British 
Telegraph Services,” by Messrs. L. H. Harris, E. H. 
Jolley and F. 0. Morrell. Scottish Centre: Tuesday, 
November 10, 7 p.m., The North British Station Hotel, 
Edinburgh. Chairman’s Inaugural Address by Mr. 
H.C. Babb. North-Midland Centre: Tuesday, Novem- 
ber 10, 7 p.m., The Hotel Metropole, King-street, Leeds. 
“Recent Developments in Telegraph Transmission and 
their Application to the British Telegraph Services,” 
by Messrs. L. H. Harris, E. H. Jolley and F. O. Morrell. 
Transmission Section: Wednesday, November II, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Section Chairman’s Inaugural Address, by Dr. P. Dun- 
sheath. Hampshire Sub-Centre: Wednesday, Novem- 
ber 11, 7.30 p.m., The Municipal College, Portsmouth. 
“ The Electrical Characteristics of 132-kV Line Insulators 
under Various Weather Conditions,” by Mr. J. 8S. Forrest. 
Dundee Sub-Centre : Thursday, November 12, 7.30 p.m., 
The University College, Dundee. ‘‘ Magnetic Separation,” 
by Mr. A. E. Crawley. 

Norts-East Coast LNstrrruTioN OF ENGINEERS AND 
Suresuripers.—To-night, 7 p.m., The Literary and 
Philosophical Society’s Hall, Newcastle-upon-Tyne. Joint 
Meeting with the North-Eastern Centre of Tur Instiro- 
TION OF ELEcTRICAL ENGINEERS. The Parsons Memorial 
Lecture: “Sir Charles Parsons and Steam,” by Sir 
Frank E. Smith. 

INSTITUTION OF CiviL. ENGINEERS,—-Tuesday, Novem- 
ber 10, 6 p.m., Great George-street, 5.W.1. Ordinary 
Meeting. ‘‘ Road Design and Road Safety,” by Mr. F.C. 
Cook. Birmingham and District Association : Thursday, 
November 12, 6 p.m., The James Watt Memorial Insti- 
tute, Birmingham. “ Purification of Public Water 
Supplies,”’ by Mr. R, C. Whitehead. 

INSTITUTE OF MEerats.—Swansea Local Section : Tues- 
day, November 10, 6.30 p.m., The Y.M.C.A., Swansea. 
** Gases and Metals,” by Dr. C. J. Smithells. North-Hast 
Coast Local Section : Tuesday, November 10, 7.30 p.m., 
Armstrong College, Newcastle-upon-Tyne. “ epootee 
graphic Analysis of Metals,” by Mr. M. Milbourn. London 
Local Section: Thursday, November 12, 8 p.m., The 
Royal School of Mines, South Kensington, 8.W.7. 
“ Research in the Lron and Steel Industry,”’ by Dr. W. H. 
Hatfield. Sheffield Local Section : Friday, November 13, 
7.30 p.m., The University, St. George’s-square, Sheffield. 
“ Lead Mining in Derbyshire,” by Mr. L. B. Williams. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre: Tuesday, November 10, 7.30 p.m., The Geisha 
Café, Hertford-street, Coventry. “A Background of 
Engineering Training,” by Mr. J. Bedford. Manchester 
Centre : Wednesday, November 11, 7 p.m., The Engi- 
neers’ Club, Albert-square, Manchester. “* Compression- 
Ignition Engines,’ by Mr. W. Vane Morland. Also at 
the Bristol Centre: Thursday, November 12, 7 p.m., 
The Merchant Venturers’ Technical College, Bristol. 

For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 


Meter and 








Tue Leiezic Srrene Farr.—tThe International Leipziz 
Spring Fair, 1937, which will include the engineering 
and building sections, will take place from February 28 
to March 8. The London office is at First Avenue House, 
45, High Holborn, W.C.1. 


Inpustry.-The total output 
of coal and lignite from French mines during August, 
1936, was 3,210,337 tons, against 2,972,468 tons in 
July, and 3,769,119 tons in August, 1935. The output 


Tae Frencn CoLieEry 





for the month of August, 1936, was affected by the 
application of the agreement relating to paid holidays. 
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HARTMANN ACOUSTIC GENERATOR. 


For Description, see Page 491.) 
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— — ——— —— - 
THE AIR MINISTRY POWER STATION AT DHIBBAN, IRAQ. 
MESSRS. THE ENGLISH ELECTRIC COMPANY, LIMITED, ENGINEERS, LONDON. 
(For Description, see Page 500.) 
Fig. 4. | | 
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THE ENGINEER AS A HUMAN 
BEING. 


Tuat the chairman of a great shipping organisa- 
tion should choose for a presidential address the 
title which introduces this article might be con- 
sidered not altogether in accord with the traditional 
portraiture of shipowners. It is, however, in keeping 
with one of the most marked, though least publicised, 
characteristics of the late Lord Inchcape that the 
Hon. Alexander Shaw, his son-in-law, and successor, 
as Chairman of the Peninsular and Oriental Steam 
Navigation Company, should have thus inaugurated, 
on October 6, his year of office as president of the 
Institute of Marine Engineers. 

Some day, perhaps, there will arise a worthy 
chronicler to do for the marine engineer what 
Commander C. N. Robinson, in his British Tar, 
did for the naval seaman, by recording in detail 








after sundry inspections under seagoing conditions, 
was obliged to work in an atmosphere of hot oil 
fumes, but there was no reason why he should eat 
and sleep in it as well; and forthwith he decreed 
that the anachronism should persist no longer. 

| That Mr. Shaw recognises equally the function 
of the engineer in modern shipping economics is 
evident from his address, which only thinly veiled 
by a quizzical treatment the importance to the 
shipowner of certain tendencies to which he took 
exception. Engineering has, indeed, made remark- 
able advances within very recent years. Power- 
weight ratios have improved beyond all the expecta- 
tions of the last generation, fuel bills in relation to 
the size and speed of ships have been similarly meta- 
morphosed, and reliability has become a matter of 
course instead of a tribute to individual skill. In 
such circumstances if is not unreasonable for the 
shipowner to ask how it comes about when so 
much scientific effort has been successfully lavished 
on the development of the marine engine in its 
various forms, that he should be invited to build sister 
ships, costing a million pounds apiece, and to fit 
them with competing types of power plant, in order 
to determine the economic precedence of the rival 
| systems. 

The query is reasonable, but not unanswerable. 
The answer was given in part by Mr. Shaw him- 
self, in quoting the comment of his distinguished 
legal relative, that the conflict of expert engineering 
testimony in courts of law only served to reveal 
in its full majesty the many-sidedness of truth. 
The rest of the answer is, that engineering, in its 
practical applications, is not so much a pure science, 
even in these days, as a semi-commercial art, 
perpetually in process of adaptation to a multitude 
of changing conditions, not all directly related to 
ship operation as a trading undertaking. Hull 
design approaches more nearly to the conception 
of a pure science, but even here the deficiencies 
in existing knowledge are such that the authorities 
of the Hamburg Tank have now embarked on the 
immense task of collecting and attempting to co- 
ordinate detailed reports on the behaviour of ships 
at sea, in the hope of being able, in time, to tell 
the shipowner with some assurance how a new 
ship will react to the weather she is likely to 
encounter. 

The forces of wind and waves acting upon the 
hull of a ship at sea are complex and difficult to 
evaluate, but at least they are natural forces. Were 
the problems of the engineer confined to questions 
involving only the incidence of natural forces, there 
is no doubt that the selection of machinery types 
and the production of performance would be greatly 
simplified. Unfortunately, it is not so. Designing 
a single piece of mechanism is a matter of technical 
proficiency, but the synthesis of a complete pro- 
pelling plant is a question of selection, in which the 
final choice seldom depends solely on superlative 
fitness for a specified purpose, even when the limits 
of the purpose can be accurately defined. Merchant 
ships are built for trading, and the building of them 
is likewise a trade, from which it is impracticable to 
exclude the quite unscientific predilections of com- 
merce. In the history of self-propelled ships there 
have been a few, most of them mere yachts, which 
were designed in the pure light of scientific know- 
ledge ; but the rest, which built up and maintained 
the world’s sea traffic, represent compromises 
between technical ideals and commercial expediency. 
The system has obvious defects, but not all are 
chargeable to the engineer, who is a victim equally 














the slow progress of his Odyssey through the 
past hundred years in search of the recognition 
which his services so well deserve. From the incep- 
tion of marine engineering it was the custom for 
the marine engineer to live, as it were, “‘ over the 
shop’; probably, in the first place, for reasons of 
convenience and even necessity, though social 





menway, Se: Cammermeyer’s Boghandel, Carl Johans Gade, 

SOUTH ArRica: Central News Agency, Limited. Head Office— 
Johannesburg ; and Pretoria, Cape Town, Port Elizabeth, 
sloemfontein, Durban and various branches and book- 
Stalls throughout South Africa. Wm. Dawson and Sons 

gong vuth Africa), Limited, 29, Long-street, Cape Town. 

OUTH AMERICA: Mitchell’s English Book Store. Cangallo, | 

r 576-580, Buenos Aires. 

-ASMANIA: Gordon and Gotch, Limited, Launceston, Hobart. | 

Ustrer Staves, New York : For subscriptions, The International | 


= rs Company, 131, Varick-street. For advertisements, 
reign Publishers Representatives, Inc., 67, West 44th-street. 


| after the need for them has been improved out of 


distinctions no doubt carried weight as well. Cus- 
toms thus casually established often continue long 


existence, and so it has been in the arrangement of 
engineers’ quarters. Lord Inchcape may not have 
| been the first to accommodate his engineers on the 
| boat deck, but his example certainly popularised 
the practice, now becoming increasingly general. 


with the shipowner. 

In the organisation of shipping services, as well 
as the design of ships, commercial interests set the 
pace, but cannot always control it, especially where 


political and military influences are at work. The 
present position in the Pacific liner routes is an 
outstanding instance, on which Mr. Shaw has 


spoken plainly on several occasions, and to which 
he referred again in his address. 

It is reassuring to have his testimony, based on 
inside knowledge of operating results, that the skill 


and technical efficiency of British marine engineers 


have not been impaired by the restricted opportuni- 


ties of a deeply-depressed industry, but from the 
national standpoint there is reason to feel anxiety. 





engineer, he is said to have declared 


The marine 





Already there is evidence of a shortage of new- 





506 


ENGINEERING. 


comers of the right type, even for peace-time require- | which will give them confidence in what they have | 
ments. Skilled men cannot be improvised in an} learnt and the incentive to go on learning. It 
emergency, nor can they be satisfactorily trained | might be argued that these qualifications are equally | 
in elderly ships with semi-obsolete machinery— | desirable in all branches of engineering and, though 
using the term to denote machinery of a type that | this is, of course, true, they are at the same time 
would not now be fitted in a new ship, rather| more necessary in aeronautics, where a “rising 
than in the sense that Mr. Shaw used it, in referring | market" is attracting a large number of recruits, | 
to ships economically outclassed by more recent | where the growth of the industry makes it possible 
F for suitable individuals to reach positions of respon- 
sibility far earlier than they might be able to 
of any subsidy that may be granted, to the express | elsew here, and where, on the other hand, the 
purpose of maintaining supernumerary junior consequences of defect and failure are more serious 
engineers in ships of modern type, provided that | than in most other work. 

a sufficient supply of new entrants is to be had. | 

It is improbable that any large proportion of those 
who have been forced to abandon seagoing as a 
livelihood could be attracted back to it, and although 
the heavy-engineering industty is now in wml 
state to support an increased number of apprentices, | 
these must complete their apprenticeship before 
they become available and, therefore, cannot 
counted on for some years to come. 


tonnage. 
Something might be done by devoting a part 


A primary qualification for the young aeronautical | 


lengineer is, in Wing-Commander Cave-Browne- 
Cave’s view, a fairly extensive experience of actual | 
flight and, preferably, some experience as a pilot. | 
This, which should apply whatever the branch of 
| work on which he is subsequently to be engaged, 
| predicates an unusually high degree of physical 
health, combined with technical skill of the greatest | 
refinement. These qualifications are particularly 


be 


(iranted solution to these difficulties, there 
remains yet another which has been present, in 
greater or less degree, for at least a quarter of a 
century, namely, that of making it worth the while 
of an engineer to remain at sea after qualification. 
No doubt this state of affairs has always obtained 
to some extent, but it has become increasingly acute 
with the progressive raising of the Board of Trade | 
examination standard and consequent change in 
the type of man who can be expected to pass the | 
examination with credit. There is something | 
seriously at fault with an occupation in which 
men engage with the set intention of leaving it at 
the earliest opportunity, and in this respect ship- 
owners, as a class, have the remedy largely in their 
own hands. Some of the larger companies, in both | 
the liner and cargo trades, have already met this | 
objection, with satisfactory results, but in many 
of the smaller concerns the living conditions are 
still primitive, and the human touch 
obviously lacking, to make any appeal to a skilled | 
and intelligent man who values his self-respect. 
It is no argument to contend that the conditions 
are much better now than they were twenty or 
thirty forty years ago; the comparison that 
matters is with the corresponding standard of life 
on shore, which has improved so much more rapidly 
during the same period. The best type of seagoing 
engineer to-day, the type which modern machinery 
needs if its fullest potentialities are to be realised, 
is as far removed from even the philosophic Me- 
\ndrew as that officer was from the bibulous 
Mr. Neil Angus McTodd. He is reasonable enough 
not to expect the financially impossible, but he is 
very much a human being, and sufficiently pro- 
xressive in mind not to be content with modernity 
in the engine room alone. 


a 


too too 





CAREERS IN AERONAUTICS. 

AERONAUTICS being a young and rapidly develop 
ing branch of science, it is not surprising that most 
of the papers presented to the Royal Aeronautical 
Society and its branches deal with the design 
or operation of the machines used and their equip- 
ment. There are, however, equal, if not more 
important, factors in bringing about the evolu- 
tion which is now taking place so satisfactorily, 
smong which mention may be made of the tem- 
perament, knowledge and general characteristics 
of the personnel employed on the different parts 
of the work. Wing-Commander T. R. Cave-Browne- 
Cave therefore perfo-med a useful service in devot- 
ing his address, delivered to the Southampton branch 
of the Society, on October 14, to a 
of the careers which are open to young men desiring 
to take up the study of aeronautics, and to an 
indication of the characteristics and general qualiti- 
vations which applicants for the posts available | 
should In so doing, he laid it down as 
essential that, having selected the candidates (an 
operation which, in itself, is not always easy), | 
care should then be expended in giving them an 
education which will develop their of 
thinking, understanding and learning. The training 
itself, moreover, must supply them with a know- | 


discussion 
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powers 


| in a given equipment. 


|necessary in the case of the experimental pilot, | 


who has to handle and judge new machines, and | 
in the case of engineers and designers, who have 
to develop courageously and test conclusively | 
before deciding what modifications are to be made | 
For though such men may 
be guided by others and by calculations made on | 
more or less arbitrary assumptions, the really | 


| important decisions they have to make are deter- | 


mined partly by logical, and partly by artistic, 
considerations, imponderables for which they have | 
to assume the ultimate responsibility. 

These desiderata, it will be agreed, set a very 
high standard, but for those who can reach it there | 
is plenty of scope within one or other of the five | 
main categories into which aeronautical work | 
may be divided. These categories include flying | 
itself, whether for commercial, pioneering, experi- | 
mental, or warlike purposes ; operation ; develop- | 
ment and manufacture ; maintenance and inspec- | 
tion, and personnel. For the embryo pilot there | 
are openings in the Royal Air Force, of which 
Wing-Commander Cave-Browne-Cave full | 
details, as well as in the employment of such | 
concerns as are operating services on the Empire 
air routes. Most of those at present engaged on 
the latter class of work have had Royal Air Force 
experience, but the duties of the civil pilot are 
becoming so specialised that the officer has little | 
opportunity of obtaining the necessary experience 
required for commercial air-line operation during 
his regular service. It seems probable, therefore, 
that the supply of civilian pilots, at any rate for the | 
most responsible duties, will, in future, be drawn 
in considerably greater proportions from civilian 
training establishments. These establishments pro- 
vide a wide, if somewhat expensive, training, and 
produce pilots of great experience. Most of the 
present test pilots, whose work is of such excep- 
tional difficulty and importance that they ought 
to have a distinct classification, have also had 
Royal Air Force experience. This is as well, since 
much of their work is done on machines for which 
knowledge of service conditions is essential. More 
particularly their job is to handle new aircraft, 
which they do with skill and courage, as is shown 
by their ability to sense defects and appreciate 
special characteristics in such a way that the cure 
may be correctly assessed. They, therefore, play 
a most important role in the 
development of aeronautical science. 


yvave 
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and responsible 


Under the heading of operating and auxiliary 
services, there are openings for well-trained wireless 
operators and for control officers, most of whom are 
usually chosen from those with flying experience. 
In the development and manufacture of aircraft 
and men with scientific knowledge, 
which can be applied to design and construction, 
are required, while similar knowledge is necessary 
for those desiring posts under the Directors of 
Scientific Research and Technical Development 
within the Air Ministry, as well as on the technical | 
and scientific staffs of manufacturing firms. There 
is also a demand for craftsmen of the very highest 
grade, as well as for a comparatively large propor- 
tion of semi-skilled men, and in some cases women. 
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reasonable standards of pay and assured continuity 
to those with sound technical training. Moreover, 
there are openings for ground engineers, whose duty 
includes the inspection of plant and equipment. 
This duty demands a thorough knowledge of the 
application of the regulations governing inspections, 
Training for such positions is available at certain 
technical colleges. Similar posts are available under 
the Air Ministry, where the work includes the 
inspection of aircraft and material and the investi- 
gation of accidents. 

As an obvious corollary to the openings, which 
are provided along all these varied lines, that there 
is the necessity of training sufficient personnel to 
supply what must be a growing demand, both in 
the service and in industry. This demand, 
Wing Commander Cave-Brown-Cave pointed out, is 
catered for in varying degrees by such establishments 
of the Royal Air Force as those at Halton and 
Cranwell, and at a number of technical colleges. 
The requirements which have to be met by each 
type of training have been specified by the Air 
Ministry and by the various professional bodies 
concerned, and the results of the training ar 
checked in the usual way by examination. In addi- 
tion to this, however, it seems very desirable that 
those engaged in the industry itself should determin 


as 


| what instruction is necessary in each trade and 


what are the best methods of giving it; for they 
should know the real requirements better than 
anyone else, and should be able to provide useful 
information for those who are doing their best to 
produce an adequate quota of well-trained men. 








TRAMP SHIPPING AND MINIMUM 
FREIGHTS. 


THE organisation set up for the regulation of 
British tramp-shipping in accordance with the 
British Shipping (Assistance) Act of 1935, and 
maintained under the continuing Act of 1936, 
comprises representatives of tramp shipping in- 
terests, appointed by the Tramp Shipowners’ 
Committee, and cargo-liner representatives who ar 
appointed by a joint committee of the Chamber of 
Shipping and the Liverpool Steam Ship Owners 
Association. These form the Tramp Shipping 
Administrative Committee, under the chairmanship 
of Sir F. Vernon Thomson, K.B.E., whose Third 
Report, covering the work of the main committec 
and several sub-committees for the first six 
months of 1936, has recently been presented to 
Parliament. On the whole, this must be regarded as 
a very encouraging summary; and, although the 
improvement in world trade, previously observed, 
was adversely affected by the prolonged drought in 
Argentina, which reduced the exportable wheat 
surplus to less than half the normal quantity, the 
maize exports being also seriously diminished by 
unfavourable weather conditions, these and other 
special circumstances provided valuable tests of 
the machinery of regulation, and demonstrated that 
the methods were both practicable and sound. The 
extent of the Government assistance given to tramp 
shipping being dependent on the condition of the 
industry in relation to the position in 1929, the 


index for world trade, world tonnage, and freights 
1929 


its 


is given in each case as a percentage of the 
total. 

In 1933 the world trade index, on this basis, 
was only 75-5, which increased to 77-2 in 1934. 
and to 79-0 in 1935. For the first quarter of 1936 
it stood at 80-1, but the adverse conditions men 
tioned above caused a drop to 79-3 in the secon 
quarter. This figure, however, showed an increase 
of 1-5 over the corresponding level in the previous 
year. World tonnage, after declining from an index 
of 128 in 1934 to 124 in 1935, is now increasing 
again, and 277,000 gross tons were added to th 
total during the 12 months ending June 30 last. 
United Kingdom tonnage, however, has continuct 
to decline, and the reduction of 115,000 tons during 
the same period included no less than 44 foreign 
going tramp vessels, aggregating 108,000 gross tons 
But for the existence of the minimum freight 
schemes in the River Plate and other markets, # d 
the emergency action taken by the Committee when 
the need arose to deal with an accumulation ©! 
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ledge of general principles and current practice,|In fact, the industry offers many careers with | unfixed tonnage in the Argentine ports, a comp 
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collapse of the freight market would have taken 
place when the grain crop failed ; the action taken, 
however, first to prohibit ballast voyages to the 
Plate, and later to prevent even vessels with outward 
cargoes from chartering from the Plate to any 
destination, effectively relieved a critical situation, 
and at the same time, justified the continuance of 
the method of control. The actual minimum freight 
fluctuations in this market ranged from 17s. 9d. to 
I8s., whereas, before the scheme was instituted, 
they ranged from 6s. above to 7s. below the average 
for the year. Difficulties were encountered, on the 
other hand, in the Russian grain market, due to 
Soviet opposition, which was felt strongly also in the 
Baltic and White Sea timber trade, from which 
British tonnage was virtually excluded during the 
period under review. The Board of Trade has since 
intervened, however, and an offer was subsequently 
made by the U.S.S.R. representatives to charter 
British ships at not less than the minimum rates. 
The Committee considers, in conclusion, that the 
wisdom of renewing the subsidy has been fully 
demonstrated, and that, although the position is 
still critical, undoubtedly it has been ameliorated. 
The wages of the essential personnel, cut by 10 per 
cent. in 1932, have been increased by progressive 
stages, and various steps taken to improve con- 
ditions in other respects ; and, in spite of continued 
restriction in the volume of world trade, the work- 
ing of the Assistance Act has succeeded in restoring 
confidence to the shipping industry. 








SECOND NATIONAL COAL 
CONVENTION. 


Tue Second National Coal Convention was held 
at Grosvenor House, London, on October 29 and 30. 
The Convention, which was intended to bring 
together for purposes of mutual discussion those 
engaged in the mining and sale of coal, was opened by 
H.R.H. the Duke of Kent. Sir Evan Williams, Bart., 
welcoming the Duke, said that whilst before the war 
the difficulty was to produce all the coal that could 
be sold, it was now to sell the coal that could be 
produced. Their object must now be to make 
the buyer appreciate the properties of coal and to 
convince him that coal could be burnt economically 
and would give better value than imported oil. 
He laid stress upon the importance of training 
coal salesmen and upon research. Sir Evan 
Williams briefly mentioned the work that is being 
done for the coal trade by the Fuel Research Station 
in investigating the production of smoke in the 
domestic grate and endeavouring to make domestic 
open grates smokeless when burning bituminous 
coal. H.R.H. the Duke of Kent laid stress on the 
importance of pooling ideas and of educating fuel 
consumers by every suitable form of publicity. 
He asked that if imported fuel was to be used 
in preference to that produced at home it should be 
with the fullest knowledge on the part of the public 
is to the potentialities of coal. The Duke urged 
that the sale of coal should not be regarded as 
complete until the consumer was satisfied. The 
object of the coal industry must be to hold on to 
old markets and to find new ones. Lord Gainford, who 
proposed a vote of thanks to His Royal Highness, 
said that the coal industry, although having the great- 
est sympathy with the aspirations of those employed 
in it, could not unify wages because of the wide 
variations that oecurred in local conditions, customs, 
seams, and so forth. 

The first paper read at the Convention was 
entitled “* From Seam to Cellar: the Cost of Distri- 


THE 


bution.” It was contributed by Mr. Errington 
Brewis. The paper concerned domestic coal only 


ind dealt with conditions in the London area. 
Changing requirements, the author said, and 
specially the changing habits of the people, were 
tending to increase the cost of distribution. Most 
(lomestic coal in London was delivered by sack, 
by trolley to the smaller consumers, and on a 
‘system by which the coal was paid for in weekly 
instalments. The difference between summer and 
winter prices did not altogether operate to the 
henefit of the coal merchant, since after the wages 
paid to the men, the loss on small coal screened 


‘rom the heaps in lifting them and the rent of the 
taken into account, the 


stocking ground were 
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rise in the price of coal was insufficient to cover 
charges. The difficulty was that the sale of coal 
was seasonal. The winter peak load was often 
nine times the summer minimum load, but the whole 
organisation—men, offices and cartage—had to 
be maintained all the year round to deal with the 
peak load. The consumption per house had greatly 
diminished over the past 25 years, whilst the 
organisation required had increased. Originally, 
the average order was rarely less than 1 ton; ten 
years ago it had fallen to 14-75 cwt.; to-day it is 
only 9-22 cwt., which meant a corresponding cost 
in cartage. The small fuel storage accommodation 
in modern houses and flats was partly responsible 
for this change. Preliminary comparisons that 
had been made by London merchants showed 
that the cost for 1935 will be between 14s. 9d. 
and 15s. 3d. per ton for delivery of coal ordered 
through order offices to domestic consumers, this 
figure being exclusive of the cost of transport 
from mine to the London depot. Many efforts 
had been made to reduce costs. These had 
comprised the use of motor vehicles instead of 
horses, concentration on fewer depots, attempts to 
eliminate costly chains of order offices, the use of 
coal-selling organisations for other purposes in the 
quiet periods, and the hiring out of vehicles in the 
summer. It was considered that harm was done 
to the regular merchants by the many coal hawkers 
who operated only in the winter and sold other 
things in the summer, and the Coal Merchants’ 
Federation had devised a registration scheme by 
which only regular traders could obtain coal for 
distribution. The coal owners, however, had not 
yet agreed to collaborate in this scheme. 

In the discussion on this paper the coal mer- 
chant was urged to take pains to give the consumer 
what was required. Mention was made of the 
desirability that architects should be induced to 
provide greater storage for solid fuel in new houses 
and flats. It was suggested that the seasonal 
hawkers were in reality doing the coal trade a good 
turn by assisting to take up the peak load and so 
reducing the 9: 1 ratio between winter and summer, 
and that they should be brought into the scheme 
by being made the agents of the regular merchant. 
It was also proposed that the coal merchant should 
reduce his transport charges by using coke in 
suction-gas producers fitted to lorries instead of 
petrol; it was claimed that this would reduce 
the fuel bill by 80 per cent. 

At the afternoon session Mr. C. Augustus Carlow 
presented the first of two papers. This was 
entitled ‘‘ What the Collieries are Doing to Meet the 
Requirements of the Consumer.” The author 
pointed out that a colliery is unlike a factory; a 
factory may shut its gates and stand on a main- 
tenance basis waiting for trade to revive, but a 
colliery with pumping and ventilation services, 
and many miles of underground roadways to main- 
tain in moving strata, must live or perish. Mining 
methods had been drastically revised during the 
last decade, but coal preparation and service had 
been equally or more completely revolutionised. 
Mr. Carlow briefly described the technical methods 
of coal cleaning—hand-picking, washing large coal 
by float-and-sink methods, washing and dry- 
cleaning small coal, and screening. The problems 
that still faced manufacturers of dry-cleaning plants 
were those of dealing with coal containing 4 per 
cent. or more of free moisture, handling fine dust 
effectively, increasing the capacity of the tables, 
and improving the efficiency by adjustment of 
operating conditions. Wet washeries also pre- 
sented problems in the treatment and recovery of 
fine coal contained in the slurry and the clarification 
of washery water. It was pointed out that a coal 
washery and screening plant was a factory in itself 
that. might cost between 60,0001. and 90,0001. or 
even more, that labour and maintenance might 
amount to 6d. a ton, and that the heaviest loss was 
in the reduction of weight by the elimination of 
impurities, which might amount to 10 per cent. or 
20 per cent. Mr. Carlow urged that ash elimination 
from coals used for steam-raising should be regarded 
with circumspection, since the cost of ash removal 
might easily be greater than the saving effected by 
using the cleaner coal, although in coke-making, 





gas-making, and other processes the greatest possible 





597 
cleanliness was desirable. Service to the consumer 
was now being accepted as a principle of the 
industry. The services rendered were free tech- 
nical advice, the provision of showrooms and exhibi- 
tion stands where appliances and fuel could be seen 
in operation, the issue of literature, lectures on 
coal utilisation, and the training of salesmen. 
Many collieries maintained a staff of fuel engineers 
familiar with the characteristics of the products 
of their own collieries. The introduction of coal 
breakers into collieries was a recent step to provide 
the sizes demanded. At first the destruction of 
large coal and the artificial production of smalls 
appeared to be ruinous. The readjustment of the 
general level of prices in recent times, however, had 
reduced the disadvantage to the colliery, and as the 
tendency was still for the price of smalls to rise 
relatively to the price of large coal, consumers 
might with confidence rely upon the necessary 
supply of well-cleaned smalls being available. 

Professor D. Hay, in the discussion, mentioned 
that the cleaning of large coal by float-and-sink 
methods should now be practicable with the newer 
barium-sulphate and calcium-chloride processes. 
Cleaning was purely a question of how much extra 
the purchaser would pay for cleaner coal. As 
evidence of the changing conditions he mentioned 
that gas companies used to accept coal with 8 per 
cent. to 10 per cent. of ash, but now many of them 
insisted on a guaranteed maximum ash content of 
5 per cent. The mechanical cleaning of large coal 
was advocated by Mr. Myers because the monotony 
of hand-picking rendered the process inefficient, 
but Mr. M. K. Burrows disagreed on the ground 
that it was possible to grade the coal by hand-picking 
more effectively than could be done by any float-and- 
sink method. A lump of coal sinking in 1-4 sp. gr. 
solution and floating in 1-45, for example, would 
be quite unsuitable for the domestic grate. He 
also made the important point that sizing coal was 
costly because of degradation on the screen and 
in view of increased loading costs due to more 
men and loading stations, and finally, because of 
the increased difficulty in balancing production 
when the number of sizes was increased. Hence he 
asked that the sizes demanded should be kept as 
few as possible. 

The second paper in the afternoon was by Mr. J 
R. Hopper, and was entitled: ‘* What the Distri- 
butors are Doing to Meet the Requirements of the 
Consumer.” Mr. Hopper urged that the distributor, 
no less than the coal producer, must keep abreast 
of technical information on all problems of combus- 
tion. He must give to the industrial coal consumer 
service in assisting him in the selection of his fuel, in 
seeing that the quality of the coal supplied was main- 
tained, and in securing regularity and elasticity of 
supply. The last-named service had been compli- 
cated by the quota system, which compelled distri- 
butors to have an alternative source of fuel or to 
carry large stocks. There was coming into operation, 
a demand for coal to be sold on guarantee as regards 
quality, under penalty. Mr. Hopper remarked 
that “ few collieries, rightly or wrongly, encourage 
this class of business, but distributors are prepared 
to, and do, accept the responsibility . . . the inclu- 
sion of guarantee clauses is likely to be extended.” 
The market for domestic coal was stated to be con- 
tracting because of the competition of rival, and 
supposedly more convenient forms, of domestic 
heating. It was recognised that this was partly due 
to inefficient and dirty fireplaces and stoves, and the 
coal merchant must follow the lead of the gas and 
electricity companies by making modern appliances 
available to the consumer. A start had been made 
by the provision of solid-fuel showrooms, and hire- 
purchase methods were advocated. Mr. Hopper 
voiced the alarm that had been aroused among all 
classes of consumers by the new powers conferred 
upon the collieries, and it was regarded as vital to 
the interests of the trade that these fears should be 
removed. That could only be done by considering 
the matter from the point of view of the consumer 
and fixing economic price levels such as would avoid 
large fluctuations. An appeal was made for better 
support for the Coal Utilisation Council. 

The more important points that arose out of the 
discussion upon Mr. Hopper’s paper were an ex- 





pressed reluctance on the part of some sections of 
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the coal producers to sell coal under guarantee, and 
an announcement that the Combustion Appliance 
Makers’ Association had made arrangements for a 
financing scheme, so that modern appliances and 
coal could be purchased by instalments. It was 
understood that this scheme had not yet been gener- 
ally accepted by distributors, and was in its early 
stages. 

The first paper taken at the morning session, on 
October 30, dealt with “ Developments in the Use 
of Solid Smokeless Fuels.’ It was presented by 
Mr. John Roberts, who reviewed the various solid 
smokeless fuels available. He referred briefly to| 
the characteristics of the types of gas coke, of by- 
product oven coke, with especial reference to sizing, 
and to the reactive cokes made by low-temperature 
carbonisation, or by coal blending. As illustrating 
the popularity of these fuels, Mr. Roberts men- 
tioned that some 70,000 open fires specially designed 
for coke-burning were installed in 1933-34, and in 
the next year, 1934-35, the number was still greater, 
approximately 90,000, each of these stoves costing 
the consumer some 2/. It was also estimated that 
155,000 domestic hot-water boilers had been 
installed in the London area in 1934 and 200,000 in 
1935. Mr. Roberts’s own laboratory method of 
determining the temperature of ignition of solid 
fuels was described. 


some 


It consists in burning the coke 
in contact with a thermometer in a large vertical 
crucible heated from the base, a down-draught of 





air being provided by the insertion of a vertical 
vlass tube some 24 in. in height into the crucible and 
terminating just above the coal or coke under test. | 
The temperature noted at which the fuel| 
commences to and again when combustion | 
Free-burning cokes were found by this | 
method to have a glow-point not exceeding 465 | 
deg. C., and an ignition point not exceeding about 
$85 deg. C. Figures were given showing the glow- 
point of lignite as 160 deg. C., charcoal 200 deg. C. to | 
330 deg. C., fusain 394 deg. C., anthracite 518 deg. C., 
yas cokes 472 to 530 deg. C.—depending on 
the method of manufacture—whilst low-temperature | 
cokes varied from 465 deg. C. down to 390 deg. C. 
In comparison with these figures, steam coals con- 
taining 11-85 per cent. to 14-9 per cent. of volatile 
matter showed a glow point of 450 deg. C. to 425 
deg. C., and bituminous coals with 32-8 per cent. 
to 37-2 per cent. of volatiles one between 265 deg. C. 
and 300 deg. C. Mr. Roberts devoted the remainder 
of his paper to a consideration of the smokeless coals 
anthracite, semi-anthracite (dry steam coals with 
tbout 10 per cent. of volatile matter) and semi- 
bituminous coals of 13 per cent. to 16 per cent. vola 


tile matter. It was not until about 1930 that it was | 
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glow 
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deg. C. 
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delivered an address on “ The Use of Solid Fuel | 
and its Derivatives in Relation to General | 
Agricultural and Horticultural Problems.” He | 
laid particular stress on two problems—the ther- | 
mostatic control of greenhouses and soil 
ing. The gravity-feed coke boiler had proved | 
especially valuable for greenhouse work, since it 
operated for 24 hours without attention and was 
thermostatically controlled ; 
also been used for soil warming. The question 
of power costs in ploughing was discussed and it 
was shown that no complete solution had yet been 
found, although the use of solid fuel in producer- 
gas driven tractors had been tried, no serious efforts 
appeared to have been made to popularise this form 
of cheap power. 
for milking machines and milk treatment ; 
used in poultry farms, particularly for incubation 
and the illumination of poultry houses, and also 
for greenhouse heating and for soil warming by 
market gardeners. The London and Counties Coke 
Association had developed a brazier for protecting 
fruit trees against sudden frosts, that could be 
quickly ignited or quenched as required. Fuel 
was used in potato drying, grass drying and in grain 
drying, coal, coke or anthracite being employed. 
Sugar beet and hops also provided examples of 
that now required fuel for drying. The 
method of soil heating by water-pipes sunk in the 
ground had been developed, and Dr. Bewley stated 
that at the Research Station it had been proved | 
that by this means an increase of between 20 per | 
cent. and 30 per cent. on the normal crop was not | 
impossible. Hot water was pumped through larg 
diameter cast-iron pipes, 1 in. galvanised pipes 
being tapped off the main at right angles and 
placed about 3 ft. apart and 2 ft. deep. It 
advisable to arrange for thermostatic control of the 
temperature. Soil sterilisation also required 
fuel. Chemical treatment of the soil had not proved | 
a complete solution of the preblem and it was only 
by heating the soil that all injurious bacteria and | 
insects could be killed. One good system was to| 
lay perforated steam pipes about 7 ft. long in sets of 
four horizontally below the surface. It was shown 
that whereas unsterilised soil gave with tomatoes 
a crop of 100, cresylic acid sterilisation increased | 
the crop to 106, formaldehyde to 119, and steam 
sterilisation to 135. Dr. Bewley concluded by 
expressing his belief that research in agriculture 
could be substantially assisted by the co-operation 


crops 


was 


of fuel engineers. 

The very market for coke 
and gas that was represented by the needs of 
scientific agriculture was recognised by the members | 


considerable coal, 


warm.- 


the same boiler had | 


Electricity was used on dairy farms | 
it red 


considered desirable to prepare dry steam coals for | of the Convention in the discussion on Dr. Bewley’s 
the domestic market in a manner similar to what| paper, the amount of additional fuel required 
had long been done for anthracite. The rapid expan- | being put as high as 3 million tons of coal a year. 
sion that had taken place in the sale of smokeless |The Duk: of Montrose, speaking as a farmer, said 
coal as a result, said Mr. Roberts, was eloquent of | that electricity was too expensive for farm work | 
the success of this departure. A photograph was | unless its price was no higher than 4d. a unit. He | 
shown illustrating the reason for the relatively free- | himself used gas as a safeguard against frost and | 
burning properties of so dense a fuel as anthracite, | in glasshouses. He strongly advocated the develop- | 
from which it was apparent that the first action of | ment of producer gas-driven lorries and farm vehicles | 
air on heated anthracite was to develop a charcoal-|and stated that the cost of ploughing per unit 

like structure. “team coals burnt ina different way ;| area when using this system for motive power was 

they were feebly coking and consequently they grew | only 60 per cent. of that involved in using oil-driven | 


or opened-out in the furnace, this property being | 
known ‘ cauliflowering.’’ The resulting cell | 
structure promoted rapid combustion. 


as 


The discussion on this paper revealed no impor 
tant new ideas, but indicated that there was a very | 
strong feeling against any importation of coke into | 
the country, even to satisfy a temporary shortage, 
though Mr. J. R. Hepper, with full information as | 
to the facts, urged that the members should exercise 
1 sense of proportion in regard to the steps being 
taken to overcome this temporary difficulty, more 
especially coke had taken much _ business 
from oil which would be lost again if there were even 
« temporary cessation of supplies. It was also 
urged that more use should be made of non-coking 
coals for the production of smokeless fuel. The 
discussion indicated that the coal trade was now 
iware of the far-reaching public demand for smoke | 
ibatement and had recognised this factor 
if which future account must be taken. 

Dr. W. F 
Experimental 


as so 


to be a 


Bewley. Director of the ( Horticultural) | 
Research Station, Cheshunt, then! 


| and 


ploughs. 

The fourth business session, on Friday afternoon, 
October 30, opened with a paper by Mr. Harold 
Whitehead, entitled ‘‘ Sales Training and the Force 
that Should be Behind It."’ The paper was for the 
most part devoted to the technique of salesman 
ship, but emphasis was laid upon the importance 
of backing up the efforts of the coal salesman 
with proper coal-burning appliances, and it was | 
suggested that the services rendered by the coal 
dealer to his customer were of more importance 
than the cost in selling fuel. 

The last paper of the Convention, by Mr. J. G. 
Bennett, discussed ‘‘ Modern Trends in Coal- Burning 
Appliance Design.”’ Mr. Bennett distinguished three 
main lines of progress in fuel utilisation : the growth 


|in consumers’ requirements, the advance in fuel | 


preparation, and the evolution of coal-burning | 
appliances, which were each gaining momentum 
problems. He that the 
guiding principle in appliance design in the progress 


in the art of utilising solid fuel was in the direction 


creating new said 


| West England and Central Scotland. 
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of positive control over the release and transmission 
of the heat of combustion. In practical applications 
this involved several factors, such as the ability to 
burn fuel slowly to compensate small heat losses, 
to burn it rapidly in a restricted space to obtain 
high temperatures and ratings, flexibility and 
lability to provide for difficult conditions, and for 
| low-grade fuels. In addition to these four factors, 
| there were other variables to be taken into account ; 
for example, furnace atmosphere, length of flame, 
| disposal of waste products of combustion, and flying 
lash contamination. The industrial customer d 
manded greater efficiency and higher ratings, and 
| in the domestic market labour-saving and cleanliness 
| were important. Vast progress had been made in 
fuel preparation. In appliance design the advances 
| made had been along four primary lines: (a) the 
| transition from hand to automatic firing; (6) the 
transition from natural to mechanical draught ; 
(c) discrimination between radiation, 
}and convection that the flow of was 
arranged to give the best result; and (d) the 
introduction of remote control with the elimination of 
the human element. Appliances must be developed 
| to burn efficiently the more troublesome by-products 


conduction 


80 gases 


| of coal cleaning, such as high-ash middlings, slurry, 


slacks, smalls and dust. 
of the coal used in Great 
solid form, either as raw 


At present 94 per cent. 
Britain was burned in 
coal or coke, and over 


85 per cent. of the total energy requirements of the 


country were derived from solid fuels. The author 
concluded that the burning of solid fuel was likely 
to continue to the most economic means of 
obtaining heat in Great Britain, but that it would 
only retain its position if advances in technique 


be 


| of utilisation kept pace with the progress made with 


competitive fuels. The author suggested that a 


| statistical enquiry should be made into the heat 


requirements of the country, the distribution and 
utilisation of fuels in Great Britain, and the fuel- 
using appliances in use, the object being to provide 
a starting point in productive research in applied 
combustion. 





Evectrriciry Boarp’s TARIFF FOR 
Soutn ScorTLanD. 


CENTRAL 


Tue Central Electricity Board have notified 
authorised undertakings in South Scotland that 
trading will begin in that area on January 1, 1937, 
and have issued a tariff for that purpose. As in 
other areas, this tariff consists of three parts. A 


| service charge of such sums as may be determined 


for all points of supply after the first, a fixed 
kilowatt charge in respect of each point of supply, 
and a running charge. The fixed charge will vary 
from 31. 10s. to 21. 15s. per kilowatt of maximum 


|demand, the reduced charges coming into force in 


accordance with a standard increment of demand, 
as explained on page 628 of our issue of November 25, 
1932. This charge will be subject to an increase of 
4s. 6d. per kilowatt for each 0-1 by which the 
power factor is below 0-85, and will be increased 
or reduced by ls. 10d. for each 1s. by which the 
sum paid in rates, divided by the kilowatts o! 
active plant, is more or less than 3s. 
charge will be 0-2d. per kilowatt-hour, but wher 
the average cost of the fuel consumed in all the 
selected stations in the area, multiplied by 11,000 
and divided by the average gross thermal value, 18 
more ‘than 13s. 6d., this charge will b 
increased or reduced by 0-001d. for each ld. of 
excess or deficit. The area concerned covers 4,305 


The running 


or less 


| square miles, much of which is forest and moorland. 


The population is only 253,664, giving the low 
average density of 59 persons per square mile. 
Electrically, it is interesting from the fact that tive 
of the six selected stations are operated by 


water power. These five stations belong to 


| Galloway Water Power Company, the first part of 


whose scheme was fully described in ENGINEERING 


|two years ago, while details of the second part ar 


now appearing in our columns. They will norm alls 
be used to meet the peak load demands in North 
The stew 
Elect 


The 


station is that of the Scottish Southern 
Supply Company, Limited, at Galashiels. 
transmission system consists of about 230 miles 
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primary lines and about 142 miles of secondary 
lines, and is linked up with Central Scotland and 
North-West England by a line running between 
Kilmarnock and Carlisle. It is also linked up with 
Central Scotland and North-East England by lines 
connecting Galashiels to the Portobello station of 
the Edinburgh Corporation and the Dunston 
station of the North Eastern Electric Supply Com- 
pany. The sales of electricity in the area rose 
from 5,113,000 kWh in 1926 to 20,760,000 kWh in 
1934, an increase of 306 per cent. With the coming 
into operation of this tariff, general trading under 
the provisions of the 1926 Act will be in progress 
in all the areas for which the Central Electricity 
Board have adopted schemes, except North-East 
England. It is, however, hoped that frequency 
standardisation in this area will be sufficiently far 
advanced to permit the introduction of a grid tariff 
during 1937. 


HEALTH AND COMFORT IN Housine@. 


The numerous houses which are now being built 
in all parts of the country will fail of their full 
purpose unless they are healthy and comfortable 
to live in. For economic reasons these conditions 
are harder to obtain the smaller the house, and 
can probably best be secured by co-operative effort. 
To ensure this effect a conference representative 
of the building industry and of official bodies and 
technical medical research workers was recently 
held at the London School of Hygiene and Tropical 
Medicine. As a result, it was decided to appoint a 
permanent committee to co-operate with the 
Health Section of the League of Nations on lines 
similar to those which have already been followed 
in other countries, and invitations to serve on this 
committee have already been sent to such bodies 
as the Building Research Station, the Institution 
of Electrical Engineers, the Institution of Gas 
Engineers, and the Institution of Heating and 
Ventilating Engineers. The object of this com- 
mittee will be to serve as a link between the build- 
ing industry and organisations concerned with 
medical and technical research bearing on health 
and comfort in housing ; and, while they may find 
it necessary to initiate a certain amount of new 
work, their main endeavour will be to co-ordinate 
and interpret what is already being done by other 
bodies. The information collected will be forwarded 
to the Health Section of the League of Nations, 
and will also be available to architects, engineers, 
the building industry, and local health authorities. 
The building industry will be now able to submit 
problems bearing on the hygiene of housing for 
investigation, and as a beginning a survey is being 
undertaken of papers at present accessible only in 
official and technical publications, and in the pro- 
ceedings of professional bodies, in order that those 
of general interest may be given wider publicity. 
The address of the secretary of the committee is the 
London School of Hygiene and Tropical Medicine, 
Keppel-street, London, W.C.1. 


Farapay Hovuse. 


The annual dinner of the Faraday House Old 
Students’ Association affords an opportunity, once 
a year, for referring in general terms to the remark- 
able educational work which is being carried on 
at Faraday House. We have had occasion, many 
times in the past, to call attention to the number of 
prominent posts in the engineering profession which 
are held by old Faraday House students, and it is 
not necessary, on the present occasion, to enlarge on 
the matter. The point was, however, again accen- 
tuated at this year’s dinner, held at the Savoy 
Hotel, on October 30, by the occupancy of the 
chair by Mr. H. W. Swann, H.M. Senior Electrical 
Inspe: tor of Factories. Much discussion has at one 
time and another turned on the merits of a sandwich 
system of engineering training. In many cases such 
‘raining has, of necessity, on the theoretical side, 
covered what may without offence be termed an 
evening class standard, and although the value of 
including some amount of works’ experience in the 
long vacation is now recognised at some of our 
universities, Faraday House still remains the out- 
Standing example of an institution affording an 
educati of university standard directly connecting 
with industry. Although this feature may well 
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have much to do with the success of Faraday House 


students in after life, the manner in which the system 
is operated under Dr. Alexander Russell, the 
Principal, may well have even more influence. This 
point is never missed at a Faraday House dinner, 
and Mr. H. T. Young, the President of the Insti- 
tution of Electrical Engineering, in proposing the 
toast of ‘‘ Faraday House,’’ dealt with it in a pleasing 
way. Dr. Russell, in his reply, was again able to 
present an impressive record of successes by his old 
students in the past year. This annual function, 
while always maintaining the dignity of an important 
dinner, never fails to introduce the note of good 
fellowship which some engineering dinners fail to 
achieve, and Mr. A. W. Beuttell, in proposing, and 
Sir Alexander Gibb and Sir John Brooke, in replying 
for the guests, all contributed to this aspect of the 
proceedings. The toast of ‘‘The Chairman’’ was 
gracefully proposed by Mr. P. L. Riviere and suitably 
replied to by Mr. Swann. 


THe Royat InstituTION CONVERSAZIONE. 


The members and guests attending the Conversa- 
zione at the Royal Institution on Friday, October 30, 
were able to inspect the reconstructed library on the 
first floor and the newspaper room immediately 
below it. The reconstruction work, just completed, 
was rendered necessary owing to the dangerous 
condition of the library ceiling and supporting 
walls, and was commenced towards the end of last 
year. As the foundations for the new work had to 
be carried down to the basement level, the oppor- 
tunity was taken to construct a large new research 
laboratory in the basement, and certain improve- 
ments were also made in Sir William Bragg’s rooms 
on the second floor over the library ; these were 
also open for inspection. The work has been 
carried out under the direction of Mr. L. Rome 
Guthrie, F.R.I.B.A. The guests, who were received 
by the President, The Rt. Hon. Lord Eustace 
Percy, and Lady Percy, were able to see, in addition 
to the historic apparatus of Rumford, Davy, 
Faraday, Tyndall, Dewar, and others, a new 50-kW 
X-ray generator installed in the new laboratory, 
the new mercury-vapour rectifying equipment for 
the supply of direct current to the Institution, 
and a number of interesting experiments and 
demonstrations. The latter included some of the 
numerous applications of Polaroid light-polarising 
material, already referred to in our columns, 
arranged by Messrs. Polaroid Products, Limited. 
Programmes of vocal music were provided, and the 
guests were further entertained by short lectures 
on bells, delivered twice during the evening by Sir 
William Bragg. Sir William and his assistants 
showed that the rich tone produced by a large 
bell was composed of five distinct notes, known 
respectively as the hum, fundamental, tierce, 
quint and nominal, which were not all of the same 
strength. By applying tuning forks to different 
parts of the bell surface, the various notes were 
rendered audible separately, and by means of 
models formed of flexible strips and rings, some of 
the different modes of vibration to which the notes 
are due were rendered visible. The fact that a 
single sounding body can produce several distinct 
notes was demonstrated by means of a Chladni 
plate, the actual plate used by Tyndall being 
employed by the lecturer for the purpose. Several 
other interesting experiments in acoustics were 
made during the course of the lecture, but space 
considerations prevent us from referring to these. 
The first Friday evening discourse of the session will 
be delivered to-day by Professor F. A. Paneth, on 
The Chemical Exploration of the Stratosphere. 


REFUSE DIsPosAL STATISTICS, 


According to the Annual Costing Return for 
Public Cleansing, which was recently published by 
H.M. Stationery Office, the cost of dealing with the 
domestic and trade refuse, which is a consequence 
of present conditions of existence in this country, 
and of that of cleaning the streets, which is necessary 
for public health, amounted to about 11,000,000/. 
in 1935. Some 11,000,000 tons of house refuse were 
collected and disposed of, and about 3,000,000 tons 
were also collected from the streets. It would be 
interesting to know by how much this latter figure 
could have been reduced were the civic conscience 





5°99 


more sensitive, and if the organisation were better. 
The Return itself consists of a series of tables 
showing the weight of refuse collected per day per 
1,000 of population, and distinguishing between the 
districts where the amount was actually weighed 
and where only test weighings, or estimates, 
were used. In the communities with populations 
under 30,000, the latter method is preferred in more 
than 80 per cent. of the cases, and is generally 
favoured even in the larger towns. Of the 46 
towns with populations between 100,000 and 
200,000, however, 27 weighed 80 per cent. or more 
of their refuse, and the same procedure was followed 
in half of the 24 towns with populations exceeding 
200,000. Of the average weight collected per 1,000 
of population per day, 14:2 cwt. was weighed 
and 17-6 cwt. was estimated. Taking London as 
a whole, it would seem that where actual weighing 
is employed, the average weight collected is larger 
than where it is only estimated. On the other 
hand, in seaside holiday resorts, mining towns 
and some other places, the opposite is the case, the 
difference in the second of these groups being 
particularly large. It would be interesting to have 
an explanation of this. The average yearly cost of 
collection per 1,000 of population was 131/., to which 
63/. has to be added for disposal. This cost seems 
to be gradually increasing, and rises, as might 
perhaps be expected, with the size of the towns. 
On the other hand, as far as the returns relate to 
areas where accurate records of the weight of 
refuse dealt with are kept, it appears that the cost 
fell from 17s. 5d. per ton in 1933-1934, to 17s. 1d. 
in 1934-1935. The weight of refuse dealt with 
per 1,000 persons per day in these areas increased 
from 13-8 cwt. to 14-2 ewt. The figures relating 
to street cleansing, which includes gully cleansing 
and snow removal, are not given in a form in which 
they can easily be summarised, but taking London 
as a whole, the expenditure was 912,070/., or 2121. 
per 1,000 of population. In 83 county boroughs 
the corresponding figures were 1,663,730/. and 1241. ; 
in 124 non-county boroughs, 625,304]. and 1121. ; 
and in 119 urban districts, 3,528,381/. and 128-71. 








THE SILENCING OF PNEUMATIC 
ROAD DRILLS. 


In order to ascertain what progress is being made in 
the silencing of pneumatic road drills, a series of 
interesting and instructive tests were carried out on 
July 21 last, under the instructions of the Council of 
the City of Westminster and under the supervision of 
the City Engineer. For these tests twelve concrete 
beds, each measuring 9 ft. by 6 ft. by 12 in. deep, 
and spaced 6 ft. apart, were laid in land adjoining the 
Richmond gas works, by permission of the Gas Light 
and Coke Company, the concrete being composed of 
graded Ham River ballast aggregate and Ferrocrete 
in the ratio of 6:1. Each bed was left in position 
six weeks before the tests were made, Eleven manu- 
facturers each demonstrated the use of a pair of drills 
fitted with their own particular type of silencer, using 
a common air supply provided by Messrs. Ingersoll 
Rand Company, Limited, to operate the drills. 

Measurements of the equivalent loudness of the 
noise from each drill were made by representatives 
of the National Physical Laboratory using an objective 
noise meter consisting of a calibrated microphone 
connected through an amplifier to an indicator designed 
to simulate the human ear under appropriate conditions 
of loudness. Each drill of each pair was first operated 
separately at a point near the centre of the allotted 
test bed before the latter had been otherwise broken 
and 16 measurements were made on each pair of drills 
at a distance of 20 ft. For a. pair of unsilenced drills 
the average Value of equivalent loudness was 102 phons 
(B.S.) and the corresponding figures for the silenced 
drills ranged from 91 phons to 101 phons, Thus the 
best of the silencers gave a loudness reduction of 11 
phons, as compared with 7 phons, the best figure 
obtained in some tests carried out in October of last 
year and referred to on page 152 of our previous 
volume. Actually, however, the figure of 91 phons 
was obtained with a single drill only and the next 
best pair of drills gave a figure of 95 phons, showing 
the same noise reduction as was obtained in the previous 
tests, viz., 7 phons. This reduction is, of course, an 
appreciable improvement, bringing the noise level 
nearer to that produced by the traffic in a busy street, 
which is of the order of 80 phons, although it is to be 
hoped that further improvements may be possible in 
this respect. 

Noise production, however, is not the only criterion 
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by which a road drill has to be judged ; its efficiency 
in its main function of concrete breaking must obviously 
also be taken into account. Unfortunately, it was 
found that, roughly speaking, the drills making the 
least noise took the longest time to do a given amount 
of work, but it cannot be said that the rate of working 
was in any way proportional to the noise production ; 
variations in the latter were much less than in the 
former. In the efficiency tests the twelve concrete 
test beds were divided into two groups of six, and at a 
given signal the drills, two working simultaneously 
on each bed, commenced to break out the whole of the 
concrete from each of the first six beds; the second 
six beds were broken up subsequently in the same way. 
One of the beds in the first group of six was broken up 
by the unsilenced drills in 34 minutes, and the other 
beds, with the exception of one, were broken up by 
the pairs of silenced drills in times ranging from 25 
minutes to 644 minutes. The exception was due to 
one pair of drills having been withdrawn after having 
failed to make much progress, so that an area of 15 sq. ft. 
of concrete was left unbroken in the test bed. By the 
courtesy of the Council, we were given an opportunity 
of witnessing the tests and our observations suggest, 
as would be expected, that the times recorded are 
necessarily a function of the efficiency of the drill 
operators and the labourers employed, one on each test 
bed, to clear the debris. The fact remains, however, that 
one pair of silenced drills, which still gave a loudness 
figure of 99 phons, cleared the test bed in 25 minutes, 
i.e., in 9 minutes less than the time taken by the 
unsilenced drills, Another pair with a loudness of 
98 phons beat the unsilenced drills by 2 minutes, but 
all the others took longer. The quietest drill, the 
loudness of which was 91 phons, took 55 minutes to 
clear the bed, but in this case a complaint was made 
that the air pressure at a particular time was below 
the normal, Another comparatively quiet drill, 
giving a loudness of 95 phons, took the maximum 
time of 64} minutes. 

The City Engineer, from whose report the data on 
the efficiency tests have been taken, points out that 
the tests, by providing exactly similar conditions for 
all competitors, have enabled the Council to obtain 
accurate results which will be of value for comparative 
purposes in connection with future tests. He also 
expresses the view, with which we are in full agreement, 
that competitive demonstrations of the character 
above explained form the best incentive to makers 
to produce effective silencers. Further demonstrations 
will therefore be undertaken in due course, and we 
would suggest that their value would be still further 
increased if it were possible also to measure the air 
consumptions. In the meantime, it is being consi- 
dered how best to secure the relief afforded by the 
most effective silencers now available in all street works 
carried out in the City of Westminster. 

In conclusion, we may express the view that the 
thanks of engineers and of the public generally are 
due to the Works Committee and the City Engineer 
of the Westminster Council for the public-spirited 
manner in which they are endeavouring to reduce 
the noise nuisance due to road drills. Thanks are 
also due to the competing firms and others whose 
assistance has greatly facilitated the carrying out of 
the tests, 








THE LATE DR. GEORGE FORBES, 
F.R.S. 


Dr. Grorek Forpes, whose death we regret to 
record occurred at Worthing, on Thursday, October 22, 
at the age of 87, played a conspicuous part in the 
development of electrical engineering in its early days. 
He also did a considerable amount of original work in 
physics and astronomy. 

George Forbes was born in Edinburgh on April 5, 
1849, where his father, James David Forbes, who was 
one of the founders of the British Association, was 
professor of natural philosophy. He was educated at 
St. Andrews and Cambridge Universities, where he 
took honours in mathematics. After a short time 
as assistant to Professor Tait at Edinhurgh, and to 
Sir G. B. Airy at Greenwich Observatory, he was elected 
professor of natural philosophy at Anderson’s College, 
Glasgow, in 1872. During the time he held this post 
he went out in comraand of a Government expedition 
to Hawaii, with the object of setting up observatories, 
determining the longitude and observing the transit 
of Venus. In 1877, during the vacation, he acted as 
special correspondent to The Times in the Russo- 
Turkish war. Towards the end of his time at Glasgow, 
he was associated with James Young, of Kelly, in 
experiments to determine the velocity of white and 
coloured light by a modification of Fizeau’s method. 

The commencement of his interest in electrical work 
was coincident with the commercial development of 
this branch of science. In 1881, he became manager of 
the British Electric Light Company, and was associated 
with the work on the first central station in London. In 
this connection, he did a good deal of work on the 
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Gramme dynamo and the Lane-Fox incandescent light. 
One of his machines was shown at the Philadelphia 
Electrical Exhibition of 1884. In 1882, he set up in 
practice as a consulting engineer, and acted in this 
capacity for several of the London vestries. He was 
the first to propose and work out a plan for utilising 
refuse to raise steam for generating electricity. In 
1890, the International Niagara Commission, which 
had been formed under the chairmanship of Lord 
Kelvin by the Cataract Construction Company, invited 
engineers and engineering firms in Europe and the 
United States to submit projects for utilising the 
water of the falls. Forbes submitted a scheme in 
which polyphase current was to be generated at low 
frequency, and both transmitted to a distance and 
utilised locally. Although the Commission was in 
favour of direct-current, Forbes was awarded a pre- 
mium for his proposal, and in 1892 was appointed 
consulting engineer to the Company. In the following 
year he designed a vertical-shaft alternator with a 
stationary armature and revolving fields, and the first 
machines installed at Niagara were a compromise 
between his ideas and those of the Westinghouse 
Company, by whom they were constructed. 

In 1893, he examined the possibility of utilising the 
water power made available by the completion of the 
Periyar irrigation works in Madras, and two years 
later reported on the utilisation of the Victoria Falls. 
He also examined water power resources in New Zea- 
land, Egypt and Mysore, some of which have since been 
developed. In 1902, he served as a range taker to 
Colonel Crabbe’s column in the South African war. 
In addition to the work on electrical generators men- 
tioned above, Forbes devised a fire-damp indicator, 
a range finder for infantry, an electrical integrating 
meter and carbon brushes for use on dynamos and 
motors. He was the author of a number of books and 
papers on electrical and astronomical subjects, besides 
being the biographer of Sir David Gill, the astronomer. 

He was elected a Fellow of the Royal Society in 1887, 
and was also a member of the Royal Society of Edin- 
burgh and of the Royal Astronomical Society. He be- 
came an Associate Member of the Institution of Civil 
Engineers in 1883 and was transferred to the class of 
member in 1889. He was elected a member of the 
Institution of Electrical Engineers in 1881, and had 
served as vice-president of that body. He was also 
a member of several foreign scientific societies. He was 
awarded the honorary degree of Doctor of Laws by the 
University of St. Andrews, and had received the Russian 
Order of St. George and the French Legion of Honour. 








THE NEWCOMEN SOCIETY. 


No one has paid more attention to the early history 
of the steam engine, or examined more critically the 
documents relating to that history, than Mr. Rhys 
Jenkins, and all he has written upon the matter is 
marked by the impartiality of the historian who is 
willing to review his own findings in the light of further 
research. This spirit of impartiality was well shown 
in a paper entitled ““ The Heat Engine Idea in the 
Seventeenth Century,” which he contributed to the 
Newcomen Society at a meeting, held at the Chartered 
Institute of Patent Agents, on October 21. Everyone 
by now knows that Newcomen was the first to produce 
a practical cylinder and piston engine, but there is a 
singular lack of evidence of where Newcomen got his 
ideas from. So, as an interesting subject for speculation, 
Mr. Jenkins endeavoured to trace how the idea of 
applying heat as a motive power may have been handed 
on from one projector to another, or at any rate was 
taken up by one after another, in the course of the 
Seventeenth Century, or say, in the period 1612-1712. 

Confining his remarks to England and beginning 
with the career of Salomon de Caus (1576-1626), 
Mr. Jenkins then dealt in turn with the lives and work 
of David Ramsay, the Marquis of Worcester (1601-1667), 
Samuel Morland, Savery, Newcomen and Papin. 
Huygens, in Paris, had sought to produce a vacuum 
under a piston by the explosion of gunpowder, and 
in his experiments Papin had been his assistant. After- 
wards, in Germany, Papin made experiments with a 
gunpowder engine, seeking to overcome the defects 
of the Huygens apparatus. Then, in 1690, he made a 
model engine in which a vacuum was produced under a 
piston in a vertical open-top cylinder, by the conden- 
sation of steam. Mr. Jenkins had stated in a former 
paper that Morland may have done this in 1682, but 
the evidence is not conclusive, and so far as our present 
knowledge goes, the honour for this idea must be 
ascribed to Papin, who, however, did not realise its 


importance. 

The question then arises as to from what sources 
Newcomen could have heard of the idea. Papin’s 
first account was written in Latin and appeared in the 
Leipzig journal, the Acta Eruditorum, in 1690, but it 
is unlikely that this came to the knowledge of New- 
jcomen. A review of a book published by Papin in 
1695, however, appeared in Philosophical Transactions 
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for March, 1697. In this it was said “ he (i.e., Papin) 
proposes the alternately turning a small surface of 
Water into Vapour by Fire applied to the bottom of th: 
Cylinder that contains it, which Vapour forces up the 
Plug in the Cylinder to a considerable height and 
which (as the Vapour condenses as the Water cools 
when taken from the Fire) descends again by the 
Aires Pressure, and is applied to raise the Water out 
of the Mine.” So far as is known, there is no othe: 
account of Papin’s project in the English language 
for over a hundred years. 

In the later part of his paper, Mr. Jenkins took th: 
opportunity of critically examining the story that 
Newcomen had been in correspondence with Hooke, 
and was indebted to him for at least a hint of the dire: 
tion in which he should proceed. The only 
for this idea is found in the article on “‘ Steam Engines,” 
by Dr. John Robison (1739-1805), in the third edition 
of the Encyclopedia Britannica, 1797, and what is 
said therein on this point is stated to be founded on a 
document which subsequent search has failed to 
produce. At one time Mr. Jenkins considered that 
there was no reason to doubt the accuracy of Robison’s 
note, but there are reasons for reconsidering that view 
In the first place, it may be asked whether Hooke was a 
likely person to trouble himself with a correspondenc 
with an unknown man? Then, too, the steam engine 
article referred to contains a number of mistakes and 
is carelessly written. Examining relevant passages, 
Mr. Jenkins comes to the conclusion that Robison’s 
account is in the main an effort of his imagination, un- 
worthy of credence and must be omitted from the 
history of the steam engine, at any rate until a paper 
by Hooke, and bearing the name of Newcomen, is 
discovered. 


basis 








SCRAPER LOADING IN CONFINED 
SPACES. 


THE convenience of the drag scraper for collecting 
or distributing loose material on the surface is now 
generally recognised. An example of a scraping system 
of this kind was given in ENGINEERING, vol. exxxvii, 
page 661 (1934). The makers of this apparatus, 
Messrs. Holman Brothers, Limited, Camborne, have 
more recently given a good deal of attention to the 


adoption of this simple and effective method of 
handling material in confined spaces such as mine 
headings, tunnels, and so forth. The illustrations 
given in Figs. 1 to 5, on page 504 outline this 


application of the scraper, the particular machine 
described being known as the “ Scrapeloder,”” a name 
indicating that, in addition to gathering the loose 
material, it deposits it in wagons for removal. The 
diagrammatic drawings of Figs. 1 and 2 show the 
machine as installed in a heading from 14 ft. to 18 ft. 
in width, but of no great height. The heading is 
being excavated on the “full” system, that is, the 
material is blasted or picked down for the whole depth 
and width of the face, and it is necessary to remove 
the heap of spoil before further advance can be made 
The tail sheave of the scraper is anchored to a plug 
wedged into a hole in the face near the top of the 
heading, and it will be readily understood that, on its 
traverse towards the loader, the scraper drags down 
a portion of the material, draws it up the chute of the 
loader, and deposits it into the wagon beyond the 
loader. The loader and wagons run on the same set of 
rails, which are extended as the heading progresses. 
The loader is usually placed at a distance of 30 it. 
to 40 ft. from the face, though this can often be exceeded 
with advantage. It will be clear from Fig. 2 that it 
is necessary to alter the position of the drag sheave 
to cover the whole width of the heading, and that 
a number of holes are required. The position of these 
is indicated in the plan, the order of the figures denoting 
the sequence in which the respective clearances are 
made. It is not necessary to move the loader laterally 
in the heading, as the splay of the chute will admit the 
scraper when the line of the drag ropes is at an angle. 
A small triangular portion is, however, left at the sides 
of the heading at the end of the spoil slope, this accumu- 
lation being cleared at the end of six or eight “ rounds. 
The sides can be cleaned up after every blast if desired, 
by making use of holes, marked 6 and 7 in Fig. 2, in 
the side wall for anchoring the tail sheave. Similarly, 
holes can be cut in the roof and sides, the exact proc 
dure being that most convenient for the particular 
work. Other methods of anchorage can also be em- 
ployed; the sheave, for example, may be attached 
to a screw column such as is used for rock drills. With 
regard to performance, actual results in normal working 
show that loading can be carried out at an average rat’ 
of 25 tons per hour, this figure, however, being capabl 
of considerable increase when conditions so demand. 
Tunnels of considerable height are often driven by 
the heading and bench method; that is, the face ™ 


attacked in two stages, as shown in Fig. . = 
directiy 


material can be scraped off the bench either 
into the wagons or on to the floor. 
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from both the upper and lower halves of the face can 
be removed by means of the rig shown, an arrange- 
ment which permits holes to be drilled for another 
blast while clearing is proceeding. Typical perform- 
ance figures are as follows: In a tunnel 14 ft. in 
diameter for a hydro-electric scheme, 43 wagons, each 
of 2 cub. yards capacity, were filled in 2} hours. The 
plant consisted of a 25-h p. air-operated Scrapeloder, 
and a hoe scraper 48 in. in width. In a sewerage 
tunnel having a rectangular cross-section of 13 ft. 3 in. 
by 18 ft. 9 in., spoil to the amount of 70 tons was 
cleared out in 24 hours. In this case the Scrapeloder 
was air-operated and of 15 h.p., and a 42-in. hoe scraper 
was used. It is understood that performance figures 
applicable to one particular job do not necessarily 
apply to another ; a good deal, for instance, depends 
upon the rate at which the spoil can be brought down 
from the face and that at which empty wagons can be 
substituted for full ones. Messrs. Holman have extensive 
quarries and grounds near their works on which 
any investigation of a particular problem can _ be 
made. 

The construction of the Scrapeloder itself will 
be clear from Figs. 4 and 5. The two types there 
shown do not differ as regards method of operation, 
but only in the disposition of the hauling gear relative 
to the chute and discharge platform. In Fig. 5 is seen 
the more commonly-used form, as employed in such 
headings as shown in Figs. 1 to 3, while the machine 
in Fig. 4 is designed for use where headroom is restricted. 
A minor difference between the two illustrations may 
be commented upon here. In both machines the 
splayed end of the chute is hinged. This end is shown 
raised for traverse along the lines in Fig. 5 and down 
in the working position in Fig. 4. The notches in the 
edge permit the chute to lie close on the ground between 
and outside the rails. In both types of machine the 
chassis is carried upon four flanged wheels, the axles 
of which are mounted in heavy roller bearings, the axle 
boxes being as close to the wheels as possible. When 
at work the machine is secured by four rail clamps. 
Thesloping sideson the chute are prolonged horizontally, 
as shown, to provide a platform for the scraper on 
discharging, and are cross-connected to carry the 
sheave over which the pull rope passes. This sheave 
is of manganese steel, and is mounted on heavy-type 
ball bearings in a cast-steel housing. The course of 
the ropes in Fig. 5 can be made out by reference to 
Figs. 1 to 3. A two-drum winch is used, either or both 
drums being driven at will, so that hauling and paying- 
out can be regulated as desired. Starting from the 
left-hand drum in Fig. 5, the pull rope passes between 
a pair of vertical guide rollers, passes over the rear 
sheave and then returns under the long horizontal 
roller in front of the machine. This roller is carried 
in roller bearings, the housings of which are mounted 
so as to give a certain degree of movement. 

The rope, after passing the roller, is attached to the 
yoke of the scraper. The return rope, attached to the 
back of the scraper, passes round the sheave at the 
working face, and‘is then returned, between a pair of 
horizontal guide rollers, to the right-hand drum. 
The winch assembly is carried forward on the chassis 
for the better balancing of the machine. In the low- 
headroom machine, Fig. 4, the winch is mounted 
directly on the chassis, and a double sheave is necessary 
at the rear to suit the run of the ropes. The winch of 
Fig. 5, it will be recognised, is driven by an air-motor, 
the air supply being taken from the mains required to 
operate the rock drills, An electric drive can be fitted 
if such is more suitable to the working conditions. 
The power unit runs at a constant speed, and drives 
the winch shaft through double-reduction gear. Housed 
in the drums themselves is a gear system which, though 
not epicyclic in action, resembles an epicyclic gear in 
construction. The winch shaft rotates always in one 
direction, and the drums are loose upon it. The 
“sun wheel ” is attached to the shaft and the “ planet ” 
pinions to adise, on the periphery of which is a brake 
band actuated by a toggle lever. An internally- 
toothed ring meshing with the pinions is attached to 
the drum. When the brake band is tightened, the 
pinions cannot rotate round the sun wheel, and the 
drum is driven from the shaft. Slackening the band 
allows the discs to rotate, the pinions then running 
round the sun wheel and the toothed ring, and, in 
consequence, the drum remains stationary or free to 
turn independently of the winch shaft. No reversal of 
the winch shaft is required, as the drum engaged in 
winding merely pulls the rope off the other one, which 
is free at the time. A sectional drawing of a similar 
type of gear, as applied to an electric hoist made by 
Messrs. Holman Brothers, is given in ENGINEERING, 
vol. cxxxvii, page 244 (1934). The two levers seen at 
the right of Fig. 5, control the brake bands of the 
drums. There is, in practice, no danger of the rope 
being broken by improper manipulation of the levers. 
As evidence, it may be mentioned that native labour 
‘8 commonly used in mines abroad to operate this type 
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ment of a winch and scraper without the loading 
arrangement generally proving quite satisfactory in, 
say, longwall working and allied operations. 








THE IRON AND STEEL INSTITUTE. 


In order to provide further opportunity for the 
reading and discussion of papers presented at the 
recent autumn meeting of the Iron and Steel Institute 
in Diisseldorf, additional sessions were held in London, 
at the Institution of Civil Engineers, Westmimster, on 
Thursday and Friday, October 29 and 30. The 
President, Sir Harold Carpenter, F.R.S., took the 
Chair at 10 a.m. on the first day, and the first contribu- 
tion considered was that by Messrs. W. J. Brooke, 
H. R. B. Walshaw, and A. W, Lee on * Investigations 
into the Influence of Coke Quality on Blast-Furnace 
Operations,” a summary of which will be found on 
page 370, ante. Mr. E. C. Evans, who opened the 
discussion, said that the authors had shown clearly 
that, so far, there was no single test available to 
determine quantitatively the ‘ blast-furnace value ” 
of coke. The next speaker, Mr. F. Bainbridge, stated 
that, as far as Durham coal was concerned, fine grinding 
had been found definitely beneficial, a denser coke 
being produced. Dr. W. H. Hatfield, F.R.S., who 
spoke next, said that the authors had stated that the 
effect of variations in the quality of the coke produced 
were traceable eventually in the quality of the final 
steel produced. He would have liked the authors to 
have been a little more precise, and wondered whether, 
by quality of the steel, they were referring to its 
composition, the nature of the heterogeneity, or the 
gas content. In a brief reply, Mr. Brooke stated 
that they drew their supplies of coal from a large 
number of sources, actually purchasing their raw fuel 
from 22 different collieries. Possibly this was why 
they had not obtained good results with fine grinding. 
In reply to Dr. Hatfield, he would say that variations 
in coke quality were not shown in the ordinary analysis 
of the steel, but were indicated in certain physical 
defects which were revealed in the final uses to which 
the steel was put. 

The second paper taken, namely, that by Dr. T. 
Swinden and Mr. G. R. Bolsover, on “ Controlled 
Grain Size in Steel,”” was reprinted in our columns on 
pages 432 and 488, ante, while the discussion which 
took place at Diisseldorf was given on page 398. 
Dr. A. L. Norbury, who opened the discussion, drew 
attention to the similarity between the present paper 
and one which he and Mr. Morgan were giving that 
afternoon. The present authors dealt with variations 
in the grain size of steel, whereas they dealt with 
variations in the graphite size of cast-iron. These 
variations were, in both cases, caused by some unknown 
quantity in the metal, and it seemed likely that this 
unknown quantity was the same in each case, and 
was dependent on the nature of the non-metallic 
inclusions in the molten metal. The next speaker, 
Mr, W. J. Dawson, asked the authors to furnish particu- 
lars of manufacturing procedure, and also to explain 
variations in Izod impact value, in their steels, of 
between 15 and 29 in coarse-grain material and 70 and 
88 in fine-grain steel. Mr. C. C. Hodgson, who spoke 
as a user, paid a tribute to the advantages of grain-size 
control and added that whatever its effect on machining, 
there was no doubt of its great value in heat-treatment 
operations. Another speaker, Dr. W. H. Hatfield, 
F.R.S., said that if engineers came to the conclusion 
that they wanted materials of certain grain sizes, 
metallurgists would no doubt supply them, but he 
advised the market, before it went too far, thoroughly 
to weigh and consider the whole matter. Some years 
ago his firm had supplied a dead-mild steel, in the 
normalised condition, to the National Physical Labora- 
tory. This contained no aluminium, and its grain- 
size number was 2—3, yet the ratio of fatigue limit 
to maximum stress was considered to be abnormally 
good, being over 60 per cent. In a brief reply, Dr. T. 
Swinden said that a great disservice had been done to 
this country by the reception given to Ehn’s paper in 
1922. Mr. Dawson had considered variations of 15 
to 21 in impact value to be abnormal, but such varia- 
tions were of the order of the day for coarse-grain 
steels. The variations in the impact values of the 
fine-grain steels were not, in his opinion, abnormal. 
It should again be emphasised that careful deoxidation 
did bring about changes in the properties of steel, and 
the readiest method, at the moment, of indicating those 
changes in the properties were by determining the 
inherent grain size according to a pre-determined 
scheme. 

“‘ The Constitution of Blast-Furnace Slags in Relation 
to the Manufacture of Pig Iron” was the title of 
the third contribution considered. In the unavoidable 
absence of the author, Mr. T. P. Colclough, the paper 
was read in abstract by the secretary. The author 
stated that to give the optimum conditions for the 
smooth working and economical operation of a blast- 





of winch. Scrape hauling, it may be said, can be used 
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furnace, the burden should be arranged so that the slag 





had a melting point not exceeding 1,400 deg. C., and, 
preferably, a practical operating maximum of 1,375 deg. 
C. In order to form slags which would have free- 
running ae ope and melt at a suitable distance above 
the combustion zone in the furnace, the lime content 
of the slag must be varied progressively as the alumina 
content rose or fell below a mean value of about 17 per 
cent. In opening the discussion, Mr. R. A. Hacking 
said that the desulphurising properties of the slag 
had to be borne in mind in the arrangements of the 
burdening scheme, and the application of the principle 
of maximum fluidity, expounded by the author, was, 
therefore, subject to serious limitations. Another 
speaker, Mr. E. W. Colbeck, referred to the advantages 
and low cost of soda ash as a desulphurising medium. 

The last contribution considered on Thursday 
morning was the “ Fourth Report of the Corrosion 
Committee.” This had been prepared by a Joint 
Committee of the Iron and Steel Institute and the 
British Iron and Steel Federation for submission to 
the Iron and Steel Industrial Research Council. We 
publish an outline of the Report, which deals with 
atmospheric and marine corrosion, laboratory work, 
and investigations on protective coatings, on page 512 
of this issue. The Report was introduced by the 
Chairman of the Committee, Dr. W. H. Hatfield, 
F.R.S., and was presented by Dr. J. C. Hudson. Owing 
to the advanced hour there was no discussion and the 
meeting adjourned until 2.30 p.m. 

The first paper dealt with on Thursday afternoon 
concerned “The Effect of Non-Metallic Inclusions 
on the Graphite Size of Grey Cast Iron,” and was 
by Dr. A. L. Norbury and Mr. E. Morgan. This 
contribution, which was read in abstract by Dr. 
Norbury, dealt mainly with the application, in practice, 
of the observation that, by dissolving from 0-1 per cent. 
to 0-2 per cent. of titanium and bubbling carbon dioxide 
gas through a melt of cast iron, the graphite structure 
of all hypo-eutectic grey irons was completely refined. 
We hope to reprint this contribution in a subsequent 
issue. The ensuing discussion dealt mainly with the 
theoretical aspects of the matter, Dr. C. H. Desch 
remarking that the subject was only a portion of a 
much larger one, namely, the effect of supercooling 
on the size and form of the crystals thrown out from 
a melt. The second paper considered was by Messrs. 
E. W. Colbeck, 8. W. Craven and W. Murray, and dealt 
with “The Determination of Non-Metallic Inclusions 
in Steel and Iron.” In this the authors gave a detailed 
description of the use of chlorine for the isolation of 
non-metallic matter and its effects at different tempera- 
tures on silica, alumina, Fe,O, and Mn,0,. The 
contribution was presented by Mr. Colbeck. The dis- 
cussion mainly turned on the relative merits of the 
chlorine and iodine methods for the determination 
of inclusions, and several speakers concluded that the 
chlorine method might be useful in the case of alloy 
steels. 

The third and last paper discussed on Thursday 
afternoon referred to “ The Roll Problem in Backed-Up 
Mills for Cold Reduction,” and was by Mr. G. A. V. 
Russell and Mr. 8, 8. Smith. It was presented by 
Mr. Russell. The paper constituted a record of experi- 
ence with both the working and the backing rolls in a 
large installation. The various types of roll used, or 
now available, were considered from the standpoints of 
use and manufacture, and characteristic modes of 
failure were examined. We hope to reprint the contribu- 
tion in a forthcoming issue. Dr. Hatfield, who opened 
the discussion, stated that attention should be drawn 
to the fact that as the steel rolls had to have a Shore 
scleroscope hardness number of 100, the steel was left 
in the hardest condition possible and yet the surface, 
which was not free from residual stress, had to be 
perfectly smooth and free from defect. The next 
speaker, Mr. W. E. Bardgett, indicated how models of 
synthetic glass could show the stress distribution in 
hollow and solid rolls. The last speaker, Mr. W. J. 
Dawson, said that the authors had suggested that 
manufacturers of rolls should co-operate; such co- 
operation, however, was already in existence. They 
had also suggested that users should co-operate with 
makers and this would be welcomed on the part of the 
latter. After a brief reply from Mr. Russell, the 
President adjourned the meeting until the following 
day. 

The first contribution considered on the morning of 
Friday, October 30, was by Dr. R. Genders and Mr, R. 
Harrison, and dealt with ‘ Tantalum-Iron Alloys and 
Tantalum Steels.” The investigation described in the 
paper comprised a study of the constitution of the 
tantalum-iron system, an examination of the effect of 
tantalum and niobium on the structure and properties 
of carbon steels and of 4 per cent. nickel steel, and the 
development of tantalum as an alloy-steel element in 
nitriding steels and tool steels. The discussion was 
mainly of a congratulatory nature, but attention was 
drawn to the insolubility of tantalum carbide and to the 
stable nature of the compounds of tantalum. 

The next contribution taken was the ‘“ First Report 





of the Alloy-Steels Research Committee,” an outline of 
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which will be found on page 428, ante. In his introduc- 
tion, the Chairman of the Committee, Dr. W. H. Hat- 
field, expressed his gratification that industry was 
contributing considerable sums to this scheme of 
fundamental research. Various sections of the report 
were then presented by their respective authors, and 
the discussion on Mr. G. Wesley Austin’s contribution 
on “ Burnt Alloy Steels * turned mainly on the influ 
ence and behaviour of inclusions at the forging tem 
perature. During the discussion on the section dealing 
with the scaling of steels in sulphur-free and sulphur- 
containing atmospheres, by Professor J. W. Cobb and 
his collaborators, Dr. R. J. Sarjant stated that the 
study of the amount of decarburisation underneath the 
scale was probably more important than the study of 
the scale itself. Another speaker, Dr. L. B. Pfeil, 
wondered whether, instead of spending most of their 
time on quantitative work, the authors should not pay 
more attention to the structure of the scale and the 
nature of the interface between the scale and the steel 
In their reply, the authors pointed out that oxygen 
was not present in their atmospheres and that they 
were now examining the structures and compositions 
of their scales. In his reply to the discussion on the 
section dealing with the influence of phosphorus on the 
tensile and shock-resisting properties of alloy steels, 
Professor J. H. Andrew stated that while phosphorus 
should not be intentionally added to steels, their 
investigation had shown that a steel could carry 0-15 
per cent. of phosphorus, and yet, by the addition of 
copper, chromium and aluminium, have a high impact 
value. 

The last session, held on the afternoon of Friday, 
October 30, took the form of a joint meeting with the 
Institute of British Foundrymen, during which Mr. H. 
Winterton, President of the latter Institute, took the 
chair, and the “ Second Report of the Steel Castings 
Research Committee,” a brief summary of which will 
be found on page 443, ante, was discussed. 
introduced by Mr. W. J. Dawson, chairman of the 
Committee, and the authors of various sections pre- 
sented their contributions, in turn, after which a 
general discussion took place. Sir Robert Hadfield, 
who was the first speaker, emphasised the value of the 
standard method for testing the fluidity of steel, worked 
out by Professor J. H. Andrew and his collaborators. 
The next speaker, Mr. C. H. Kain, however, criticised 
this test and thought that duplicate tests were desir- 
able in all He also objected to the term 
** fluidity,”” and asked for a better term and an exact 
definition Mr. Victor Stobie, who spoke next, sug- 
gested that “ fluency ” was a better expression than 
fluidity. Dr. W. H. Hatfield, who also took part in the 
discussion, thought that fluidity was quite a good word 
to use, and emphasised the necessity for attacking all 
foundry problems on quantitative and scientific lines. 
The last speaker, Mr. T. R. Walker, thought that 
the spiral test was in the nature of a post-mortem 
examination ; what was really wanted was a fluidity 
test on the furnace stage. Dr. R. H. Greaves and 
Professor Andrew briefly replied to the discussion, the 
latter stating that repeat fluidity tests invariably gave 
the same length of spiral within } in., and the repro 
ducibility of the test was within 95 per cent. 
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THE WORK OF THE LONDON 
PASSENGER TRANSPORT BOARD. 
Tue London Passenger Transport Board provides 
public means of conveyance for a population of some 


9,500,000 persons, and in so doing carried 3,647,962,633 
Of 





passengers during the year ended June 30, 1936. 


this total, 2,217,498,934, or 58 per cent., used “buses or | 


27 cent., trams; 
and 69,581,164, 


therefore 


coaches : 982,012. 848, or per 
467,869,687, or 13 per cent. railways ; 
2 It will 


buses. 


or 2 per cent., trolley 

gathered that the Board plays an important part 
in the road traffic problem of the area, though it 
is estimated in the Annual Report for 1935-1936, 


which was published last week, that the number of 


public passenger service vehicles represented only 
about 14 per cent. of the total flow, as compared with 
37 per cent. for private cars, and 21 per cent. for 
pedal cycles. However, a public-service vehicle 
provides at least 1) times the average traffic service 


of a private car, and about 18 times that of a cycle. 
Two deductions may be drawn from these figures. 

One 18, 

London’s inhabitants (the population of the county 


vetually fell from 4,524,000 in 1921 to 4,185,000 in 
1935), the "bus is still the most attractive method of 


transport, either because the average length of journey 


is short, or because the traveller prefers to remain in 
The other is that the building of more 
railways and the rendering of them more attractive 


the open air. 


might be a way of reducing street congestion. It 
must be added that this solution, as the reply to a 
recent deputation shows, does not altogether commend 
itself to the Board, though in the Report they point 
that the policy of extending the underground 


out 


This was | 


be | 


that in spite of the outward movement of 
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railways is the inevitable concomitant of the growth | The work of the committee is divided into five sect 


and shift of population. 
| ground will have to be adapted, as is being done, to 
meet the demand for more facilities, and at the same 
| time the existing railways will also have to be converted 
so that they are capable of carrying the maximum 
| amount of traffic. 

A special section of the Report is devoted to the 
| traffic peaks which occur on the Underground railways. 
| These peaks fall within the narrow space of less than 
an hour in the morning and evening. A frequency of 
40 trains per hour about the maximum for one 
track, and the seating capacity with this headway is 
only from 4,000 to 6,000, depending on the particular 
line, so that the congestion, while it lasts, is severe. 
Something could be done by increasing the length of 
the platforms, but this means heavy expenditure and 
a better solution would be to spread the peaks by 
distributing the hours at which people begin and end 
their work. This proposal has been tried elsewhere 
with good results. Financially, the position could be 
improved by encouraging more passengers to travel 
during off-peak hours, and the Board have recently 
adopted an advertising campaign with the idea of 
bringing this end about. In this connection, however, 
it may be pointed out that success will not be achieved 
along these lines, as long as it is almost equally un- 
comfortable to travel in the middle of the day as at 
peak hours. Yet this is the position on more than 
one line, owing to the practice of shortening the trains. 
While, therefore, it will be agreed that it is impractic- 
able, for financial reasons, to build and operate addi- 
tional railways for peak traffic only, the flattening of 
the load curve might be helped by paying additional 
attention to the amenities 

As has already been announced, certain further 
facilities are to be provided, and work in connection 
with these has already been started, or will shortly be 
put in hand. In the first category are the extension 
of the Bakerloo to connect with the Metropolitan at 
Finchley-road and the diversion of the Uxbridge line 
to a new terminus. Work is also proceeding upon the 
reconstruction of the stations at Aldgate East, King’s 
Cross and Post Office. The survey of routes in connec- 
tion with the north-eastern extension of the Central 
London and the northerly extension of the Highgate 
| line is in progress, and work is expected to begin shortly. 
As regards road transport, about 43 miles of trolley- 
‘bus route were inaugurated during the year, mainly 
| in substitution for trams, and altogether 61 miles are 
in operation. A further 105 miles are in process of 
conversion, while subsequently another 51 miles will 
be undertaken. Although, owing to the smaller size 
of trolley--buses as compared with trams, car mileage 
rose by 24 per cent., the receipts per car mile increased 
by 5 per cent. The results have, in fact, been suffi- 
ciently satisfactory to justify the complete substitution 
of the trams, and Parliamentary powers for this pur- 
pose are to be sought. 
| To provide space for the new exhibition building at 
| Earl’s Court, the adjacent railways have been covered 

in and direct access to the buildings will be given 
from the station by escalators. West Brompton station 
is also to be rebuilt to improve the facilities on that 
side. Another important problem that is being con- 
sidered is the abatement of noise in the tube railways. 
As the result of long and numerous experiments, 
| sufficient experience has been accumulated to justify 
the application of ameliorative measures on a large 
scale. These include the welding of the rail joints, 
the erection of sound-absorbing pads in the tunnels, 
and the substitution of fibre for iron brake blocks. 
| Small irregularities in the rail surface, which are a 
inain cause of noise, are also to be removed by grinding. 
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RESEARCH ON THE CORROSION 
OF IRON AND STEEL. 


Tue reports of the Joint Corrosion Committee of 
the Iron and Steel Institute and the British Iron and 
| Steel Federation to the Iron and Steel Industrial 
Research Council are always interesting on account of 
the very wide field which they cover, and also because 
an endeavour is made to present the voluminous data 
obtained, and the conclusions derived from them, in as 
logical and convenient a manner as possible. The 
fourth report of the series, which was presented at the 
recent Disseldorf autumn meeting of the Iron and 
Steel Institute, and was submitted for discussion at 
an additional session of the Institute held in London 
jon Thursday, October 29, is, as regards arrangement, 
well up to the standard set by previous reports. As, 
however, the report is in the form of a bound volume, 
rather more than half-an-inch in thickness, we are 
only able to give a brief survey of its contents in the 
space at our disposal. The Committee is composed 
of 33 members, included in whom are Dr. W. H. 
Hatfield, F.R.S., the Chairman, Dr. T. Swinden, the 
Vice-Chairman, Dr. J. C. Hudson, the official investi- 
|gator, and Mr. K. Headlam-Morley, the secretary. 
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ns, 
dealing with atmospheric corrosion, 
marine corrosion, laboratory and fundamental work, 
protective coatings, and other matters. 

Among the main conclusions to be drawn from th: 
work so far carried out are that under outdoor condi 
tions copper-bearing irons and steels corrode less than 
copper-free materials, the improvement being of the 
order of 30 per cent. In general, no marked further 
improvement is brought about by adding copper in 
excess of 0-2 per cent. to 0-3 per cent. to ordinary 
mild structural steel, although other factors probably 
affect this figure. The normal rolling scale produced 
on British wrought-irons is more resistant to weathering 
than that on mild steel, and affords a certain amount 
of protection, causing the former materials to corrode 
less—at least, over comparatively short periods of 
exposure. Insufficient data are as yet available to 
determine how far the modern high-tensile steels 
containing small amounts of copper and chromium are 
superior to copper steels in their resistance to atmos. 
pheric corrosion, although tests have already shown 
that the corrosion resistance of ordinary steels is 
increased by the addition of a low percentage of 
chromium alone. The primary coat of paint applied 
as a protection against atmospheric corrosion, should 
be of an inhibitive nature, such as red lead, and prefer. 
ably be applied to a completely descaled (pickled or 
sand-blasted) surface, or in the shop, as soon as possible 
after fabrication. The use of copper-bearing steels is 
advocated, even when the structure is given protective 
coatings. 

As regards marine corrosion, the problem is con- 
sidered to be one chiefly of maintenance. Pickling or 
sand-blasting and the use of good paints, properly 
applied, are again recommended, but it is doubtful 
whether the use of copper-bearing steel offers any 
advantages. In the laboratory-work section, six 
papers reporting work carried out by, or submitted to, 
the Laboratory Research Sub-Committee, are included. 
Work has been conducted at Sheffield, Stocksbridge, 
and Birmingham regarding the suitability of an inter- 
mittent spray test for steels as a substitute for atmos- 
pheric exposure. A spray of N/100 sulphuric acid 
was found to give better results than one of 2 per cent. 
mixed-salt solution (ammonium sulphate + sodium 
chloride), but satisfactory correspondence with the 
results of field tests was not obtained in either case. 
On the other hand, work carried out at Teddington 
indicates that useful accelerated tests can be devised 
by exposing specimens in stagnant solutions under 
high pressures of oxygen, these giving corrosion/time 
curves similar to those obtained in slowly-moving 
solutions at ordinary atmospheric pressure. In work 
conducted at Cambridge on the difference between 
the rusting of scaled surfaces and true descaling, 
rusting was shown to proceed over a more or less intact 
scale. 

The ultimate aim of the Sub-Committee on Prote: 
tive Coatings, which has only recently been formed, 
is to suggest the most suitable methods of protecting 
iron and steel under various conditions. Among the 
miscellaneous matters dealt with by the committee is 
a short report of tests on ordinary and copper-bearing 
steel rails laid in the track of the Great Western Rail- 
way Company. These confirm the results obtained 
with steel sleepers. In the open, the copper-bearing 
steel showed to advantage, but the difference in tunnels 
was slight and not invariably in favour of the copper- 
bearing steel. 








ENGINEERING TRAINING AND 
EDUCATION. 


Scholarships in Naval Architecture and 
Engineering.—A number of larships 
architecture and marine engineerin:,, which are tenable 
for three or four years, according to the length of 
the course at the university selected, will be offered 
for competition in 1937. The scholarships in naval 
architecture are the Martell, valued at 130/. pet 
annum; the Trewent, worth 125/. per annum; and 
the Denny, valued at 75l. per annum. The scholar- 
ships in marine engineering are the Parsons, valued 
at 1501. per annum; the Yarrow, worth 100/. per 
annum; and the Denny, valued at 75/. per annum. 
Candidates for the Denny Scholarships must be under 
19, and the age limit for the other scholarships is 23. 
The Denny Scholarships are tenable for four years 
Glasgow University only, with an apprenticeship 0! 
five years. They are for boys from public or secondary 
schools, and the subjects of the examination are non- 
technical and of the Matriculation standard. Further 
particulars regarding any of the scholarships may be 
obtained from the secretary of the Institution of Naval 
Architects, 2, Adam-street, Adelphi, London, W.C.°. 
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THE INSTITUTION OF CIVIL 
ENGINEERS. 


Presidential Address —By Str ALEXANDER GIBB, 
G.B.E., C.B., F.R.S.* 


TAKING as my subject “ Engineers and Empire 
Development ” I hope I speak on your behalf to a far 
wider audience. During many visits to the Dominions 
and Colonies I have had the opportunity of admiring 
the great engineering works that were the contribution 
of our predecessors to the Empire. To see such works 
in busy populous countries that in the days of our grand- 
fathers were vast empty spaces, is to understand the 
vital influence that the engineer has had on the spread 
of civilisation. Ninety years ago, on January 20, 
1846, Sir John Rennie, the third President of the 
Institution, made, on a similar occasion to the present, 
a very notable speech, calling it “a retrospective 
glance at the changes which have been effected in Great 
Britain since the days of that great man Smeaton.” 
The period he reviewed, as is the period that has since 
elapsed, was just 90 years. 

In 1724, when Smeaton was born, “ There were,”’ said 
Rennie, “no canals, railways, nor artificial harbours, 
or machinery, which at the present day would be 
thought worthy of the name; and the public roads 
were little better than mere tracks across the country. 

. . » The inland transport was chiefly carried on the 
backs of pack-horses.”” England was still an agri- 
cultural country. In fact, with the exception of water- 
mills for grinding flour, there was no power-driven 
machinery anywhere. From the industrial and the 
manufacturing point of view Britain was wholly un- 
developed, and as regards transport the country was 
not even as far advanced as 1,000 years before. By 
1846 there had been a complete change. Britain had 
become the foremost nation in the world in wealth, 
power and prestige ; the reason was given by Huskis- 
son, when, addressing in 1824 a meeting in London on 
the proposed memorial in Westminster Abbey to James 
Watt, he attributed the great material expansion and 
development of Great Britain as being due to “ the 
creations of Mr. Watt and others moving in the same 
career. 

The President’s address of 1846 contains the story 
of these men and their works—of Smeaton, Watt, 
Telford, the great Rennie, Jessop, Chapman, Huddart, 
Murdoch, Maudslay, Miller and many others; “of 
the construction of roads, bridges, aqueducts, canals, 
river navigation and docks for internal intercourse and 
exchange’ the “construction of ports, harbours, 
moles, breakwaters and lighthouses, and in the art of 
navigation by artificial power for the purposes of 
commerce,” the ‘construction and adaptation of 
machinery,” the ‘‘ drainage of cities and towns,” and 
of all the other branches of engineering born in that 
wonderful age, and so impressively referred to in the 
Charter of our Institution. The world had apparently 
stood still for centuries ; and then suddenly there arose 
a body of great engineers who, in a few years, created 
a new era. How did modern engineering rise so 
suddenly and so quickly blossom into great works and 
inventions ? It was, I would suggest, a natural 
evolution from the more abstract discoveries of science, 
or natural philosophy as it would then have been called, 
and science and scientific thought becoming established, 
in due course there followed engineering. So, at least, 
engineers themselves thought—I believe rightly. 
H. R. Palmer said that ‘‘ the philosopher ” (that is to 
say, the scientist) “‘ searches into nature and discovers 
her laws and promulgates the principles upon which 
she acts. The engineer receives those principles and 
adapts them to our circumstances. The working 
mechanic governed by the superintendence of the 
engineer, brings his ideas into reality.”” Palmer, I 
need hardly remind you, was, so far as any one man can 
claim the credit, the founder of this Institution, and 
my quotation is from the paper that he read at the 
first meeting of the Institution of Civil Engineers in 
the Kendal Coffee House on January 2, 1818. From 
the outset engineers thus looked on themselves as the 
practical exponents, for the ordinary use of mankind, 
of the scientific knowledge won by great scientists and 
mathematicians; and so they are still, ‘“ From 
research by itself,” wrote Lord Rutherford in his 1934— 
1935 Report on the Department of Scientific and 
Industrial Research, “ practical benefits can seldom be 
expected ; processes, however promising in the labora- 
tory, need development and method in their application 
if they are to be useful under factory conditions ; and 
Prosperity will only be restored when industry is pre- 
pared to carry the knowledge gained by research to a 
further stage and apply it to meet daily needs.” 

The basis and justification of the existence of the 
engineer, and his contribution to civilisation, exist in 
the fact that the application of science to practical use 
18, In fact, engineering. Without the engineer, I would 
claim, civilisation as we know it could never have been 
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achieved. This was the type of man that in Rennie’s 
review was shown to have changed the whole outlook 
and life of this country. The same type of man, in the 
90 years since 1846, has changed the face of the world 
and has created the British Empire. It is in no spirit 
of boasting that I would say that. The marvels of 
engineering have, in fact, surprised each generation in 
turn. Sir John Hawkshaw, addressing the members 
of this Institution in 1862, said “. . . the last twenty or 
thirty years have been the age of engineers and mech- 
anicians. . For in constructing railways, tele- 
graphs, and steam-boats and their adjuncts, docks and 
harbours, and moulding and fashioning the face of the 
material universe to the wants of man, in overcoming 
barriers, overleaping valleys and spanning seas, engi- 
neers annihilate both space and time, bring into 
juxtaposition both nations and peoples, and accelerate, 
beyond all human expectation, personal communica- 
tion, and that interchange of ideas which is all important 
to the advancement of civilisation and knowledge. 
Distance and separation have led and will always lead 
to misapprehension and prejudice—to ignorance and 
mistrust and engineers may feel, when labouring 
on the great public works that facilitate the intercourse 
of nations, that they are not merely conquering physical 
difficulties, but that they are also aiding in a great 
moral and social work.” 

Again, only in last May, wrote Mr. Vincent Massey, 
High Commissioner for Canada in this country, 
** Canada, in a very special way, may be considered the 
child of modern engineering. The growth of land, sea 
and air transport during the last half century, and, 
above all, the use of hydro-electric power in recent 
years, have made it possible to build from the scattered 
colonies of British North America one of the foremost 
industrial nations of the world.” There could be no 
better instance of engineering as a factor of nation or 
Empire-building, and I would like to follow further 
along the lines of thought to which Mr. Massey’s 
statement gives rise. The years since 1846 have been 
so packed with invention, development and exploita- 
tion that I would not attempt even to summarise in 
the briefest fashion the great names and the great 
deeds of the last two generations. I want, however, to 
remind you of some of the works of civilisation that 
engineers have carried out. All the instances that I 
shall quote are doubtless known to us here, but are not 
always sufficiently remembered and appreciated outside 
these walls. Let me say here that I speak of engineers 
and engineering in the widest sense—in the sense that 
the first civil engineers understood it—for which broad 
interpretation this Institution still stands. 

Canals.—Such a survey may start with canals. 
‘“* The opening up of the internal communications of a 
country,” said Cobden, “ is undoubtedly the first and 
most important element of its growth in commerce and 
civilisation.”” ‘‘ Hence,” he adds, “our canals were 
regarded as the primary material agent of the wealth of 
Great Britain.”” This country in the eighteenth and 
early nineteenth centuries did indeed owe an enormous 
debt to the canals, which were then the sole means of 
transporting heavy goods over long distances, except 
in the few favoured areas served by navigable river- 
ways. They played a much less important part in 
Empire building. Hardly had they been introduced 
into the Colonies before they were for the most part 
superseded by railways. There are some notable 
exceptions. The first Welland canal was opened in 
1829; the last but a few years ago. For 100 years 
there has been provided a navigable waterway to 
surmount the 325-foot rise between Lake Ontario and 
Lake Erie, and now with the system of canals on the 
St. Lawrence and at Sault St. Marie, it is possible for 
ocean-going steamers to penetrate half-way across the 
Continent of America, over 2,250 miles from the sea. 
Even that is not the end. With restless ambition 
Canadian engineers have planned still greater expan- 
sions of their inland-waterway system which, if carried 
out, may well have a vital and perhaps unpredictable 
effect on the whole future of Eastern Canada. 

Two other ship canals, although only partially con- 
nected with British engineering, have had a profound 
effect on the British Empire: these are the Suez and 
the Panama Canals. The Suez Canal shortened the 
journey to India and the East by 3,750 miles, and is 
perhaps the main artery of the British Empire. The 
Panama Canal shortened the ocean journey to Van- 
couver by 6,000 miles. Much of the time spent by our 
predecessors on canal-building seems now to have been 
a pathetic and unhappy waste of skill, energy and 
money ; but we must not let our judgment be obscured 
by a knowledge and experience which is ours, but which 
was not theirs. And, illusory though such a project 
as the Mid-Scotland Ship-Canal may now seem, it 
would have been worth a hundred million pounds to 
have had it during the Great War. 

Roads.—Roads and Empire are coeval. After the 
break-up of the Roman Empire, its great road-system 
fell into decay, not only in this country but generally 
throughout Europe. Even when centuries later develop- 
ment and progress came again, road-making was not 











recognised as a necessity. Smeaton was despised by his 
fellows for undertaking road work, then still looked 
upon as beneath the dignity of the engineer and as 
affording no scope for his skill, until Telford and 
Macadam revolutionised ideas. How very near they 
came to anticipating the present road age is not always 
realised. Chance and circumstance, vested interests 
and private greed combined to postpone for 70 years 
or so the development of a coherent road policy, such 
as Telford almost initiated. In the 1820's it was still 
quite possible that steam transport would be primarily 
a matter of road transport. Very considerable advance 
in this direction was made, but ultimately the railways— 
quite properly—won. When roads, after a long period 
of inertia, came into their own again, the internal- 
combustion engine, as applied to road carriages, started 
in the 1890's, just about where Dance’s and Gurney’s 
and other steam carriages had left off more than 100 
years ago. 

Roads have now, I suppose, succeeded to the first 
place as the main arteries of any country. Equally 
they must be almost the first engineering project in 
any new settlement or colonisation. To many of us 
the days of Livingstone and Darkest Africa seem but a 
short time ago, and yet to-day a great road linking 
South and East Africa runs through country that he 
explored and provides a popular route for touring 
motorists. More than 1,000,000 miles of modern 
roads now serve the Empire. Even yet we are only 
on the threshold in many countries. In Kenya, out of 
10,500 miles only 723 have a metalled surface, the 
remainder being earth-roads which are impassable after 
heavy rain. In the 370,000 square miles of Nigeria, more 
than half of the 15,000 miles of road are fair-weather 
roads only. I have selected these two at random, 
merely to give some idea of the immense amount of 
work that still awaits the road engineer. 

Bridges.—‘‘ The bridge,”’ it has been said, “ even 
more than the road, is a symbol of man’s conquest of 
nature.” Certainly some of the most wonderful engin- 
eering works of all ages have been bridges, not only 
from an gsthetic or a technical point of view, but from 
a cultural and civilising aspect, too. Essentially, a 
bridge carries traffic over a gap that would otherwise 
be impassable, Its effect, therefore, cannot fail to be 
great. Without bridges roads must deviate for many 
miles to find a means of crossing in the higher reaches 
of the river. Even for the Romans, river fords were 
the fixed points on their lines of communications. 
Though fords no longer interest us, we still have ferries, 
which in spite of the delay, the inconvenience, cost, 
and danger that they involve, are in some cases a 
valuable link in communication, Obviously, however, 
the bridge is the only ultimate solution. As recent 
examples of the effect of individual bridges in opening 
up and changing the economy of a whole country, one 
cannot do better than instance the 12,064-ft. long 
Lower Zambesi bridge, the longest bridge in the world, 
opened in 1935, or the Birchenough bridge, over the 
Sabi River in Southern Rhodesia, which reduced from 
600 miles to 450 miles the route between Buluwayo 
and Beira and made readily accessible for the first 
time a wide area in the east of Southern Rhodesia. 

Railways.—Railway construction in the Empire 
may be said to date from the middle of last century ; 
the first railway was opened in about 1850 in Canada 
and Australia, in 1853 in India, and in 1860 in South 
Africa. In 1850, Canada had 66 miles of railway ; she 
has now 43,000 miles, whilst India has about the same. 
Australia has nearly 30,000 miles. In such vast coun- 
tries the railways have been for many years, and still 
are, the only through transport routes. They afforded 
the only means by which great continental areas could 
be opened up. Without railways, trade and industry 
must have been confined to the coastal areas or to the 
banks of navigable rivers. The possibility of pene- 
trating into the interiors at once changed our outlook 
in regard to these great land areas. The old colonial 
system had been based on islands or coastal towns. 
Roads, canals, but chiefly railways, altered all this, 
permitting the far-reaching emigrations of the nine- 
teenth century that peopled the new world, and making 
possible the development of the mineral and other 
natural resources of the farthest hinterlands. 

I might quote two striking instances, well known 
though they are. The Indian railway systems, long 
before they were completed, banished for the first time 
in that world-old country the ever-present spectre of 
famine. The Canadian Pacific Railway—perhaps the 

test of all individual works of empire-making— 
saree a new ocean into the Empire. Vancouver has 
recently been celebrating its jubilee. In 1862 there 
was a log cabin and three men on Burrard Inlet. To- 
day, Vancouver has a population of over 300,000, has 
shipped over 100,000,000 bushels of wheat in a single 
year, and through the Canadian railway systems, is 
the Pacific outlet for an area of 1,000,000 square miles. 
It was not only in the British Empire that British 
engineers built railways ; in fact, mya d building was, 
perhaps, the greatest single factor in the unexampled 
prosperity of this country in the last century. British 
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railway engineers extended their activities to every 
country in the world, and it is not necessary for me 
to emphasise what in the end that has meant, and 
how profoundly it has changed the outlook, life, politics, 
and industry of every people in the world. 

Ships.—Next to railways in this respect comes, I 
suppose, shipbuilding and ship-owning. The steam- 
ship era came into being more or less simultaneously 
with the railways. The steam engine produced the 
Industrial Age with all its requirements, aggregations 
of population, and the carrying of increasing volumes of | 
food, raw materials, and manufactured products. 
Soon it became necessary to look overseas for raw 
materials and markets. The population grew enor- 
mously, until in time we came to depend on foreign 
sources for a large part of our food supplies, and to 
look abroad for a home for our surplus numbers. In 
all this the steamship formed the link, a link as necessary 
as the bridge is to the road. 

It was the application of steam and steel to ship- 
building that has enabled this country for 80 years 
to be the greatest shipbuilder and shipowner in the 
world. Before the war the Empire owned nearly 
half the world’s tonnage; it still owns a third. We 
dominated for years the seven seas, and it was because 
of that that our young dependencies and colonies could 
pass, peacefully and untroubled, the early difficult 
years of development and growth. As another example, 
the invention of cold storage made possible a trans- 
oceanic trade in meat, fruit and all sorts of most 
perishable foodstuffs, on which we now depend for life 
and our Dominions for a livelihood. Within 3 years 
of its introduction, Victoria and New South Wales 
had built up with Great Britain a yearly butter trade 
of 1,000,0001. In 1935, Great Britain imported over 
15,500,000 ewt. of fresh fruits from the Empire, and 
nearly every sort of fruit is now obtainable in London 
in every month of thefyear. 

(To be continued.) 











BOND IN BRICK AND HOLLOW- 
TILE WORK. 


At the request of the Canadian Ceramic Society 
two investigations have been undertaken to obtain 
data on certain aspects of brick and hollow tile con- 
struction. The work was undertaken by Mr. L. P. 
Collin on behalf of the Canadian Department of Mines, 
and the results have now been published.* 

The report covers a determination of the effect of 
seemingly unimportant variables in bricks on the bond 
and strength of mortar joints, tests having been made 
for both adhesion and shear. The test specimens for 
adhesion were made by laying two bricks crosswise on 
the flat, with a }-in. mortar joint. For the shear 
tests the specimens were made by laying three bricks 
on the flat, the centre brick projecting | in. endways 
beyond the other two. Joints }-in. thick were used 
as before. The test specimens were all prepared by | 
an experienced bricklayer. The experiments were first 
made with bricks set dry, afterwards being duplicated 
with bricks set wet. In the latter, the bricks were 
immersed in water and the test specimens made imme- 
diately after the bricks had been taken from it. 

The results of the tests show that absorption charac- 
teristics have a definite relationship to the bond 
strengths developed with the various mortars used, but 
that the transverse and compressive strengths of the 
bricks have no direct relationship to the strength of 
bond resulting from construction when using different 
mortars. The results may be concisely stated as 
follows: (a) low-absorption bricks develop a medium 
bond strength with both cement and cement-lime 
mortars, when set either dry or wet; (6) medium- 
absorption bricks develop a high bond strength with 
both cement and cement-lime mortars, when set either 
dry or wet; (c) high absorption bricks develop only 
a low bond strength with cement and cement-lime 
mortar when set dry, and this bond strength is materi- 
ally increased when these bricks are set wet. 

A second section of the report is of particular interest, 
dealing as it does with a comparatively modern method 
of construction. The purpose of the investigation was 
two-fold. In the fi-st place, it was desired to determine | 
what effect the absorption of the hollow-tile block has | 
npon the strength of the concrete in the beams or | 
joists in hollow-tile floor construction, with beams | 
4in., 3 in. and 2 in. wide ; and also the effect of various 
degrees of saturation of the tile. In the second place, 
the value of the bond between the tile and concrete | 
was determined under the above conditions. Four sets | 
of hollow-tile work of a broadly representative type | 
were used, All the tiles had scored faces. test | 





The test | 
specimens consisted of a concrete block, representing | 
the beam, between two hollow tiles. To form the block 
the space between the tiles was completely filled with | 
concrete for the entire width and to within 1} in. of | 
the ends of the tiles. Thus to represent a 4 in. wide | 
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beam, the concrete block, using 12 in. by 12 in. tiles, 
8 in. deep, would be 4 in. by 8 in. by 9 in. ; to represent 
a beam 3 in. wide the concrete block would be 3 in. by 
8 in. by 9 in., and in the case of 2 in. width, 2 in. by 
8 in. by 9 in. The contact between the block and tile 
was thus 8 in. by 9 in. in each case. The tests were 
made with air-dry tiles, tiles damped by 5 seconds’ 
immersion in water, and tiles wet by 24 hours in water. 
In testing the bond strength, the tiles were stood on 
end, the load being applied to the upper face of the 
concrete block. After the concrete blocks had been 


| sheared from the tiles, they were tested in compression. 


The failures were of three distinct types. In one the 
concrete between the ribs broke away from the main 
concrete block; in the second, the tile and concrete 
separated at the contact plane; and in the third the 
tile ribs broke away from the tile. In no case was the 
concrete block broken so as to make it unfit for the com- 
pression test. This was to be expected as the strength 
of the concrete was for the most part well over 3,000 Ib. 
per square inch. Four types of hollow tile were tested. 
They were low-absorption shale tile, medium-absorption 
shale tile, medium-absorption clay tile, and high- 
absorption clay tile. One very important point brought 
out was the necessity of thoroughly saturating the 
high-absorption tiles. With the low-absorption shale 
tiles the concrete blocks showed a compressive strength 
ranging from about 4,500 lb. per square inch for con- 
crete laid between dry tiles to about 5,000 Ib. per 
square inch for the same type of tile after immersion 
for 24 hours, while concrete placed between high- 
absorption tiles showed a compressive strength of 
about 2,500 lb. per square inch for dry tiles, rising to 
about the same figure as the low-absorption tiles, #.e., 
5,000 lb. per square inch for tiles immersed 24 hours. 
The conclusions in the report as to bond strength are 
that (a) neither the absorption nor the rate of absorption 
is a controlling factor in determining bond strength ; 
(b) the thickness of concrete between the tiles has no 
definite influence on the strength of the bond ; (c) the 
moisture content of the tile when the concrete is 
poured does not appear to affect the bond strength ; 
(d) the bond strength is sufficient in all cases to meet 
requirements of building construction ; and (e) care in 
pouring to ensure intimate bond is very important. 
Improperly rammed specimens were found to have a 
much lower bond strength in every case. 

In connection with the compressive strength of the 
concrete, it is stated that the strength of the concrete 
is greatly influenced by the absorption of the tile when 
placed between dry tile. In general, the lower the 
absorption of the tile, the higher the strength of the 
concrete. Wetting the more porous tile before placing 
the concrete increases the strength of the concrete 
very materially, particularly with a 24-hour immersion 
in water. 








DEVELOPMENTS IN THE BEAM 
ARRAY.* 
By A. W. Lapner. 
(Concluded from page 468.) 


Since it is not practicable to build arrays as high as 
they are wide, the directivity of the broadside array 
will generally be very much better in the horizontal 
plane than in the vertical plane. Early arrays were 
nearly all of the broadside type, being built up 
of apertures as great as 8A horizontally and 2A verti- 
cally, and the possible ways of establishing curtains of 
wires such that appropriate sections add in phase 
appear to be infinite. Examples of broadside arrays 
are the Marconi, Figs. 9 and 10, on the opposite page, 
the Kooman’s (used by the Post Office), Fig. 11, 
the S.F.R., and the Sterba. The design used is, to 
some extent, controlled by the type of feeder adopted, 
i.e., whether concentric-tube or parallel-wire, but in 
general broadside arrays are all fed from a multiple- 
point feeder. It will be appreciated that arrays of this 
type will be expensive because of the height which is 
necessary to give good total directivity. It is not 
possible to keep low height and extend the aperture in 
the horizontal direction to make up for loss of height, 
because the phase difference of received current along 
the line in the case of a receiving array will not remain 
the same over much more than 7A to 8A and, conditions 
being reciprocal, this also prevents the use of very wide 
transmitting arrays. 

Energy Gain of Arrays.—The energy gain of a flat 
projector with reflector is approximately 10 per square 
wavelength. Thus a single array of 10 square wave- 
lengths would give an energy gain of 100, i.e., 20 decibels. 
If we increase the array to 20 square wavelengths, say, 
by doubling the height, we obtain an energy gain of 200, 
i.e., only 3 decibels more. If, however, we use one 10 
square-wavelength array at the transmitting end and 
one 10 square-wavelength array at the receiving end, 
the overall energy gain of the system is the product of 
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on a channel employing 10 square-wavelength arrays 
at each end would give a field strength equal to a 
10,000-kW transmitter operating with omni-aerials at 
each end. These remarkable gains were considered 
entirely misleading initially, it being stated that since 
the ionosphere is a dispersive medium, it would act ina 
similar manner to fog acting upon a light beam. But 
the original beam stations proved beyond question 
that the dispersion is negligible, and practical array 
systems do give gains of 10 decibels to 20 decibels, and, 
in addition, reduce circuit-noise level; hence their 
great utility. Fig. 12 shows the gain set out in graphical 
form. 

Developments in Arrays.—Developments in array 
design have been towards economy and this has been 
found possible by a change from the use of broadside 
arrays to what are known as “ in-line’ arrays, where 
the main energy concentration is along the array line. 
The directivity in all planes then becomes a function of 
length and not area, because the end view of a line is a 
point. Consider the line of radiators previously 
mentioned A B, Fig. 1, page 468, ante, but fed by 
current misphased progressively along the line. This 
will bias the polar diagram in one direction or the other, 
since misphasing means that, in a direction normal 
to A B, the vectors are already in the form of an 
arc, and angular deviation one side of the normal will 
cause the vectors to wrap themselves up still more 
(reduced field), whereas deviation the other way will 
unwrapthem. If then we arrange the progressive mis- 
phase to be such that there is a phase difference between 
the first and last vector equal to the phase difference 
between the first and last aerial due to the length of 
array line, then a deviation one way of 90 deg. will 
exactly unwrap the vectors to a straight line, and thus 
we shall get the maximum field in line with the array 
that way. A deviation of 90 deg. in the opposite 
direction will wrap the vectors up double. 

The polar diagram of an in-line array 2 A long is shown 
in Fig. 13, and directivity in all planes is the same for 
an array of theoretically negligible height. Examples 
of “ in-line ” arrays are the R.C.A. Fishbone, the LT. 
and T. array, Fig. 14, used by the Post Office, and the 
“Series Phase” array, Fig. 15, used by the Marconi 
Company. Because of its low height, the “ in-line” 
array is a much more economical proposition than the 
broadside array, arrays of four wavelengths for trans- 
mitting and of three wavelengths for receiving being 
common. Receiving array lines of more than three 
wavelengths do not appear to be successful, either 
because the vertical diagram is too sharp, or because 
the induced space phases are not maintained over too 
long an array line. Hence a practice has arisen of 
parallelling two or more short receiving arrays, giving 
greater horizontal directivity, but not vertical. The 
|energy from a group of arrays is sometimes combined 
for detection at the first signal frequency. This is known 
as diversity reception, and depends for its success on the 
fact that the fading of a short-wave signal is different 
in time at different points in space ; it is, however, only 
of real value on a telegraph circuit, as with telegraphy, 
the time separation of multiple rays is of the same order 
as the principal voice frequencies. Early arrays were 
successful on account of their very high gain. Greater 
knowledge and improvement in transmitting and 
receiving technique has enabled us to cheapen the 
system without loss of efficiency, but we have gained 
nothing in overall performance, judged by traffic 
standards, over the early array used in 1926. “ 

Influence of the Array on Communication History. -The 
beam project referred to at the commencement fulfilled 
the promise of Imperial Communications made nearly 
twenty years previously, and the beam stations of 
this project became the forerunners of what has proved 
to be a vast network of beams linking most of the 
continents of the world. It is possible, after the ten 
years that have elapsed since the first beam service 
was opened, to get a dispassionate view of the events 
following their inauguration, and one is struck by the 
profound influence the beam has had on the history 
and economics of world communication generally. We 
can say, as far as England is concerned, that the beam 
was an engineering triumph and an economic tragedy. 
It was a triumph technically because a telegraphic com- 
munication system was suddenly produced, the traffic 
speed of which equalled the highest speeds of the 
shortest land lines, but direct to the farthest points 
of the earth and through routes hitherto unworkable 
by wireless. Further, the system gave promise of 
telephony over the same routes, a promise to be 
fulfilled very shortly. Economically, the beam proved 
| something of a tragedy for England, as when the full 
| appreciation of the beam success was realised and fully 
| exploited, England lost what she had had up to that 
|time, namely, a monopoly of handling world com- 
| munication. 
| To appreciate this point we must re 
long-distance communication as it 
Britain. Before the advent of the beam, t 
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only rapid method of communication over long distances 
was the submarine cable. Only telegraphy was possible, 
and there were no true long-distance channels at all, 
as all long distances were bridged by a series of relay 
stations which corrected the received, and usually 
very distorted, signals before passing them on. The 
maximum speed of signalling was not governed by 
the amount of traffic available, or by the total distance 
between sender and receiver, but by the speed capacity 





mentary and occasional services on account of fading 
and echo. With one exception, Marconi, whose per- 
sonal experiences led him to believe that with beam 
arrays giving large equivalent gains (with which he 
had experience), he would be able to work through 
the worst periods. Due to Marconi’s influence, the 
long-wave Empire scheme then going forward was 
scrapped, to be replaced by a then ambitious and 
quite untried short-wave beam project which aimed at 


result of this merger. The temporary embarrassment 
of the cable group was not of immediate consequence 
to the country, but a more far-reaching situation was 
to be caused, namely, the breaking of our world mono- 
poly. For history has shown that the major foreign 
powers have at last broken free from using the British 
cable system and now carry out their overseas com- 
munication direct from point to point by means of 
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beam wireless circuits, and so avoid the necessity of 
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of the slowest traffic link on the route through which 
that message passed. Cable speeds were all low, few 
of them operating at more than 50 words per minute, 
and at this speed they were working full out to take 
the traffic, even at the high rates then existing. I 
suppose it is true to say that the British Cable Group, 
that is the Eastern Telegraph and its associated 
companies, achieved a virtual world-wide monopoly 
of overseas communications because of the fortuitous 
circumstance that Great Britain owned or controlled 
so many small islands and countries dotted all over 
the world, which materially assisted in the building 
up of this relay cable network. Other countries less 
fortunately placed were, as far as overseas communica- 
tion was concerned, virtually in the hands of the 
British Cable Group. The cable remained the only 
means of long-distance communication up till 1926, 
as although wireless attempted to compete with 
cables over long distances, it was unable to do so 
successfully (except for the small competitive services 
across the North Atlantic), even after the Great War, 
when the introduction of the valve led to long-wave 
wireless at last being developed on a highly scientific 
and efficient basis, long wavelengths being used because 
they were found to have the least attenuation. 

Two rather serious difficulties prevented the success- 
ful use of wireless on these long wavelengths: (1) 
atmospherics, which were extremely bad and would 
hecessitate almost an impossible amount of power 
through routes working in the direction of the atmos- 
pherie centres, and (2) signal formation. Because of 
the necessary low damping of the high-frequency 
circuits, the signal formation at high telegraphic 
speeds was becoming bad, and the wireless engineer 
Was laced with the self-same problem as the cable 
engineer had been, namely, malformed signals which 
would need to be reconverted before retransmission, 
and curbing circuits similar to those on the cable 
Were being investigated. The short-wave boom, 
ary commenced in 1920, suggested a change of 
ont, but after four years’ experience with short 
Waves, the majority of the wireless companies pro- 
nounced them too unreliable for anything but supple- 
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a much higher performance, and on installation lived 
up to that performance, credit being due to the Post 
Office in England and the Colonial Governments abroad 
for operating these successful stations to their utmost 
capacity. 

Whatever views one holds about the discovery of 
short waves, I think we must give Marconi full credit 
for interpreting correctly the slender evidence then 
available and having the courage to put through, 
against strong opposition, an entirely new, untried 
system, to work between places never before linked 
by wireless commercially, and at speeds beyond any 
in use, even over short distances, and this against 
world technical opinion. The fact that arrays, and 
efficient arrays, were put into commercial operation 
with a new short-wave system admirably adapted for 
high traffic speeds, short circuited several years of 
normal development, and it meant that a system of 
communication far above the economic needs of the 
time suddenly appeared. This was an embarrassment, 
and took the cable companies quite unawares. In 
addition to the Eastern Telegraph Company and its 
Associated Companies, cables belonging to the Govern- 
ment and Colonial Governments were dislocated. So 
much so, that the Cable Companies were forced to ask 
for Government intervention and aid. 

Briefly the position was this :—The cables had lost 
much of their traffic on routes parallel with the beam 
routes, Thus any further development of beam 
competition on other routes would put them out of 
action as a paying concern. At the same time, the 
cables were secret and a vital public asset, and thus 
the Government sponsored the merging of interests of 
the two systems. This was done, and the present 
Cables and Wireless Company, which controls all 
external telegraphic cable and wireless services, is the 











passing their messages, even for a portion of their 
route, over a British network. 








CHEMICAL ENGINEERING 
CONGRESS. 


(Continued from page 461.) 
Secrion L.—TrREeND oF DEVELOPMENT. 


Tue papers taken in Section L grouped themselves 
into three classes, which were concerned with (a) water 
treatment, including heat flow in steam plant ; (b) the 
heavy chemical industry ; and (c) biological processes. 
Pressure on our space and the fact that several of these 
papers were rather outside our field has compelled 
us to restrict some of our summaries to brief references. 

In a paper on “ Water Treatment,” by Mr. L. 0. 
Newton, particular aspects of the subject were discussed 
with special reference to the fields in which water 
treatment has found practical application. Mr. Newton 
stated that in the annual consumption of London water 
there were held in solution nearly 100,000 tons of 
calcium carbonate, and, as much of the water was used 
for steam raising and industrial purposes, the influence 
of the presence of such large quantities of calcium 
carbonate was of much economic interest. This 
aspect of the matter was of special importance in view 
of the high and increasing steam pressures used in 
industrial undertakings. For boiler plants working 
up to 350 lb. per square inch pressure, softening of the 
crude supply would, in the main, be adequate, although 
if no condensate were available, high concentrations, 
necessitating frequent blowing down might result. 
For higher pressures, distillation followed by condi- 
tioning, would be required. Where the feed water 
was contaminated with oil, de-oiling was essential. 

For boilers working at pressures over 350 lb. per square 
inch, the concentration of the boiler water must be 
kept as low as possible, no carbonic acid or oxygen 
must be allowed to appear, and, furthermore, the 
caustic soda concentration must be controlled carefully 
to prevent chemical embrittlement. The two methods 
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of water softening, viz., lime-soda and base exchange 
had their industrial advantages and disadvantages 
and their application depended upon the type of water 
to be treated and the plant available. Where the 
crude water had a high temporary or carbonate hardness 
the lime-soda softening process was supreme. The 
lime-soda and base-exchange methods might be com- 
bined with advantage where there was a high temporary 
hardness and a low permanent hardness. High mag- 
nesium waters were difficult to soften satisfactorily 
and it was in this field that sodium aluminate had been 
found to be of special service. The colloidal aluminium 
hydroxide became associated with the partially coagu- 
lated precipitate of magnesium hydroxide resulting 
in the formation of a large floc which settled rapidly, 
carrying with it coagulated calcium carbonate and any 
suspended matter. Base-exchange softeners properly 
operated were very efficient. With a raw water con- 
taining little temporary hardness, the softened water, 
after conditioning with a little caustic soda or trisodium 
phosphate, would give a good boiler feed. Unfortunately 
a water of medium or high temporary hardness after 
zeolite treatment was unsuitable for boiler feed, 
since it contained sodium bicarbonate, a potential 
source of corrosion owing to the liberation of carbon 
dioxide on heating. Recently synthetic resins had 
been produced which, it was claimed, would absorb 
both acidic and basic radicles. Hence, by passing 
water over successive layers of basic and acidic resins, 
it was possible to remove the whole of the dissolved 
salts, giving, to all intents and purposes, distilled water. 

The well-known researches of Parr and Straub had 
shown that the intercrystalline cracking of boiler drums 
was due to embrittlement of the metal caused by a 
high concentration of caustic soda in the boiler water, 
such a condition being termed “ chemical embrittle- 
ment "’ to distinguish it from ordinary cracking due 
to corrosion of the metal. Although the embrittlement 
effect of sodium hydroxide on steel was due to the 
evolution of nascent hydrogen which was absorbed by 
the steel, there were two other possibilities which 
might be considered; there was the possibility that 
the alkali worked into the metal attacking the amor- 
phous intercrystalline cement, or that sodium hydroxide 
caused a crystallisation, or coalescence of the smaller 
into larger crystals, the action being most apparent 
at the points where stresses occurred, such as at rivets. 
The introduction of solid and welded drums had, 
by the elimination of riveted butt straps, greatly 
reduced the danger of chemical embrittlement. Sodium 
hexameta-phosphate had recently come into use for 
water-treatment purposes ; the calcium and magnesium 
salts formed complex non-ionised compounds with the 
hexa-metaphosphates, which, when heated, hydrolysed, 
and the calcium and magnesium salts were precipitated 
as a soft floceulent sludge. Very soft waters containing 
a high proportion of organic matter required special 
treatment. No attempt was made in this paper to 
describe the various methods available for the treat- 
ment of water inside the boiler. 

The fundamental principles on which water treatment 
and conditioning are based were dealt with in ‘“ Some 
Principles of Water Conditioning,” a paper by Mr. 
P. Hamer, who emphasised the fact that it was only 
by a thorough understanding of such concepts that 
water could be successfully treated for industrial 
purposes. In studying the conditions under which 
water conditioning was carried out, an important 
point was that the water softening reaction was 
conducted in an exceedingly dilute solution and the rate 
of sedimentation was favourably influenced by heat, 
since the viscosity of water at 100 deg. C. was approxi- 
mately one-sixth of its value at 0 deg. C. By using 
sodium aluminate the maximum removal of magnesia 
hardness was obtained in a shorter time than was 
possible when lime and sodium carbonate alone were 
used. Sodium aluminate was most effective only when 
the raw water contained an appreciable hardness due 
to magnesium salts. Magnesium hydroxide tended to 
remain in the colloidal state and the particles appeared 
to carry a positive charge relative to the medium. 

In the designing of a softening plant, certain features 
suggested themselves as the result of a study of the 
main principles of water-softening technique, and these 
features should incorporate an accurate apportioning 
gear, and an effective .nixing chamber and settling-tank 
capacity to allow three hours settling. From recent 
studies on the mechanism of scale formation in boilers, 
it appeared that but few natural waters were satis- 
factory for boiler feed purposes owing to their corrosion 
and scale-forming propensities. Hall’s original theory 
that substances with negative solubility coefficients 
would be deposited from solution at the heating 
surface, whereas those with positive solubility 
coefficients would deposit in the body of the solution 
remote from the heating surface, still held, but the 
behaviour of calcium carbonate as described by him 
had to be modified in the light of recent research. 
Both substances apparently had negative solubility 
coefficients and would deposit at the heating surface. 

Calcium sulphate was, of course, not deposited until a 





considerable concentration of the feed water had 
occurred. It was formerly considered that sodium 
sulphate in the boiler water made it necessary to 
maintain higher CO, : SO, ratios, and thus carbonate 
conditioning against the formation of sulphate scale 
in the case of high sulphate waters would be more 
difficult. It appeared that the opposite was true. The 
lower critical values of the ratio also facilitated 
carbonate conditioning at higher boiler pressures than 
hitherto believed possible. In a study of the major 
chemical and physical bases of scale formation, and 
discussion of practical methods of conditioning, it was 
shown that the smaller critical values of the CO, : SO, 
ratio revealed by recent work should therefore make it 
possible to condition water with sodium carbonate for 
use at higher pressures. This had not yet been demon- 
strated in practice. An alternative method of 
conditioning was to add sodium carbonate to the raw 
water as it entered the boiler, the amount 8 arent 
being equivalent to the permanent hardness. cium 
and magnesium silicates were much worse conductors 
of heat than calcium sulphate ; hence silica scales would 
lead to tube failure, particularly in modern water- 
tube boilers where a considerable proportion of the 
heat transmission was by radiation and the rates of 
heat transfer were exceedingly high. At higher 
pressures than 250 lb. per square inch the case against 
silica scale was much more serious, since higher 
temperatures facilitated the formation of silica scale, 
and there was more active bubble formation at the 
higher ratings which were common in modern boiler 
design. Where the input heat was in the form of 
radiant heat, the thinnest scales on the tube surfaces 
were detrimental to the life of the boiler. The subject 
of scale formation in boilers had been studied extensively 
within the last few years, but it was still in a state of 
flux and was a prolific field for research. 

A paper entitled “ Uber neuzeitliche Speiswasser- 
aufbereitung und ihre Eingliederung in den Warme- 
fluss von Dampfanlagen ”’ (Recent Methods of Feed- 
Water Treatment and their Place in the Heat-Flow of 
Steam Plants), by Mr. H. Riemer, consisted of a 
general survey of recent developments in methods 
applied in the treatment of water for feed purposes and 
the réle of such procedure in steam plant operations. 
An important source of heat loss in steam generating 
stations was the failure to make adequate use of the 
heat contained in the furnace gases. These losses were 
quite as serious as those due to the thickness of boiler 
seale, and from this point of view it was essential to 
treat and condition the feed water properly so as to 
obtain the best results and most efficient service. In 
order to attain optimum conditions, it was desirable 
to devote particular attention to the salt concentration 
in the boiler and also to the thorough elimination of 
dissolved gases. Methods of treatment varied and 
depended largely on the type of plant and conditions. 
Although chemical treatment had found general 
application, heat treatment was finding application in 
some districts and with some success. Attention 
was drawn to the fact that the treatment of feed water 
was a matter of considerable complexity and was still 
in course of development. 

In a contribution on “ Beitrag zur Warmewirtschaft 
und zur Speisewasser- und Kesselwasserbehandlung in 
der chemischen Industrie Deutschlands”’ (On Heat 
Economy and on the Treatment of Feed Water and 
Boiler Water in the German Chemical Industry), by 
Mr. A. Splittgerber, the author dealt in a highly prac- 
tical manner with the place of steam and the relative 
influence of steam on the power requirements in indus- 
try. From a general study of feed-water problems 
in chemical factories, it was considered that under 
certain conditions it became uneconomical to utilise 
evaporators and steam transformers. High-pressure 
boilers in such circumstances might suffer from salt 
concentration difficulties, but methods were available 
to limit such excesses, the principal being the correct 
conditioning of the make-up water, the adjustment 
and adaptation of the design of the steam boilers 
and the fixing of uniform conditions in the boiler, as 
well as maintaining uniformity in the water itself. 
It was emphasised that the amount of mineral salts 
carried over by vapours and hence causing difficulties 
in turbines was small in comparison with the quantity 
of salts carried over mechanically, particularly during 
foaming. In discussing the treatment and condition- 
ing of feed water used in electric boilers, it was indicated 
that this was a special sphere which presented pro- 
blems peculiar to it. 

Considerable progress has been made in the heavy 
industries of Japan during the last ten years, and in a 
survey of “ The Sulphuric Acid Industry in Japan,” 
by Mr. Mototaro Matsui, reference was made to manu- 
facturing methods, recent studies in the application of 
the various types of catalysts, and to the general 
advances recorded in the industry. Apart from the 
sulphuric acid produced from pyrites and sulphur ore, 
about 250,000 tons of sulphuric acid, the author 
said, were produced annually from copper and zinc 





smelting operations. In the production of sulphur- 





dioxide gas, a special technique had been developed, 
in which mixtures of iron pyrites and raw sulphur ore 
were employed as sources and a Cottrell precipitator 
was utilised to clean the burner gases. Insome ammonia 
plants, a process in which burner gases were mixed with 
electrolytic oxygen was employed. For the supply of 
nitric acid, Chili nitre was no longer used in Japan, 
because of the cost, and processes depending upon the 
oxidation of ammonia were employed. The first tower 
system installed in Japan was builtin 1914; since then 
many plants had been constructed due to the lower 
cost of erection and the higher efficiency of the acid 
elevator. For acid-concentration purposes, besides the 
cascade system using acid-proof iron apparatus, the 
Pauling and Biisching systems were also used. From 
the technical, as well as the economic, standpoint, the 
production unit had been gradually increasing in 
capacity, following the general trend of industry. 

In a paper on “ The Use of Nitrous Gases for the 
Intensive Manufacture of Sulphuric Acid,’’ by Professor 
V. N. Shulz (U.S.S.R.), a study was made of the 
kinetics and the réle of nitrous gases in sulphuric-acid 
manufacture, together with a general discussion of 
the tower process and an account of the main lines 
of the actual developments in U.S.S.R. of the intensive 
manufacture of sulphuric acid by the aid of nitrous 
gases. Professor Shulz pointed out that the tower 
differed from the chamber system in the higher intensity 
of the process and also permitted of the lowering of the 
cost of acid production. Research work on the process 
of applying nitrous gases had been mainly directed 
towards the study of the kinetics of the individual 
stages of the process, one of the principal problems 
of the work being to determine the quantitative 
relationship between the speed of the process of con- 
version of sulphur dioxide into sulphuric acid, the 
concentration of the gases, the liquid phase, the tempera- 
ture conditions and the velocity of movement of the 
gases. Asa result of research work, a mathematical 
interpretation was found for the speed of conversion 
of sulphur dioxide into sulphuric acid under tower 
conditions, as a function of “nitrosity,” specific 
gravity, the quantity of sulphuric acid used to spray 
the reaction space, the concentration of sulphur dioxide, 
the surface area of the tower packing and the velocity 
of movement of the gas stream in the towers. 

In addition, the effect of the velocity of movement 
of the gas and the liquid phases upon the process of 
absorption was ascertained and the analogy in this 
respect between the transmission of heat and its 
absorption, pointed out by Lewis and others, was 
confirmed. Attempts to intensify the chamber process 
gave no positive results. From a contemporary point 
of view the chamber process could withstand comparison 
with the tower process. The chamber process suggested 
the state of things which would take place if two or 
three towers in the mid-part of the system were sprayed 
with water instead of nitrose. Good results had been 
obtained in experimental work conducted in the applica- 
tion of ordinary injectors of the type of laboratory 
water-jet pumps, but considerably larger. Simul- 
taneously, work was being done on the application 
of rotating discs in order to attain as fine a spray a8 
possible and to increase the contact surface of the gas 
and the liquid phases, on the application of high 
pressures, the increase of concentration of oxygen 
and sulphur dioxide, and the full substitution of the 
air used for burning pyrites by pure oxygen, under 
which conditions the nitrous process could attain 4 
very high degree of intensity, while at the same time 
the necessity for trapping oxides of nitrogen by sulphuric 
acid would not arise. ; 

The economic utilisation of low-grade phosphatic 
materials has been a subject of investigation in many 
countries and a further study was recorded in “‘ Methods 
for the Production of Concentrated Fertilisers from 
Poor Phosphates,” by Messrs. E. Britzke and 5. 
Volfkovich. The manufacture of concentrated ferti- 
lisers from low-grade phosphates was of considerable 
interest from the national economy standpoint in 
several countries. In the chemical treatment of phos- 
phorites, serious technical difficulties had been encoun- 
tered in the removal of impurities. These operations 
had been studied and now extensive beds of eruptive 
apatite-nephelin minerals were being worked, the 
concentration of the mineral being realised by flotation 
for the first time on such a large scale; the present 
annual output was one million tons of apatite concen- 
trate containing 39 per cent. to 40 per cent. of phos- 
phorus pentoxide which was being transformed into 
fertilisers. Apatite concentrate differed from phos- 
phorites of organic origin by its crystalline structure. 

Methods had recently been devised for the treatment 

flotation and hydraulic concentration processes 0 
osphate minerals of organic origin, thereby eliminat- 
ing large proportions of sand and clay and obtaining ® 
product containing 30 per cent. P,O, from phosphorite 
containing 21 per cent. P,O,. The calcination © 
various organic phosphates at temperatures of 700 deg. 
to 1,600 deg. C. facilitated the acid treatment © 
ferric phosphorites and the pulverising of low-grade 
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Nore.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
the London Metal Exchange for “ fine foreign” and “ standard” metal, respectively. The prices shown 


for lead are for English metal, while those for spelter are for virgin metal. 


Middlesbrough prices are plotted 


for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of steel 
plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 


prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 


The price of quicksilver is per 


bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per standard box, but in 


all other cases the prices are per ton. 


Each vertical line in the diagram represents a market day, and the 


horizontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which they represent 


ls. each. 








phosphorites was being conducted in order to fertilise 
sour soils. The application of fertilisers of colloidal 
dimensions had also received some attention. Chemical 
methods of treatment had been tested in the U.S.S.R. 


in trial plants, the processes including wet treatment 
based on digestion of phosphates by acids, thermal 
treatment based on volatilisation technique, and alkali 
thermal treatment founded on the fusion of phosphates 
with alkali. The solution of the question of the advan- 


tage of either of these methods lay principally in the 
cost of the raw material and power requirements. 


Compared with acid methods, the thermal procedure 
was of recent origin; little experience was available 
and strong competition from the older methods had 
to be encountered. Owing to recent developments 
in the synthesis of ammonia and nitric acid, economic 


interest attached to the digestion of phosphates by 
nitric acid, as the latter not only decomposed the 
phosphorites but also reacted with the bases to produce 
fertilisers as the final product. The calcination of 


phosphorites in order to eliminate iron and aluminium 
was being studied ; interesting work had been begun 
on the application of humic acids for the elimination 
be harmful effect of certain components of phos- 
paorites. 


Special technical interest attached to the 





production of ammophos and _ triple-superphosphate 
from phosphoric acid obtained by the thermal method, 
and research work had been carried out upon organic 
mineral fertilisers obtained by the treatment of peats 
and brown coals with phosphoric acid and ammonia. 
In a contribution on ‘ Granular Carbide and its 
Characteristics,” by Mr. Katsuraru Hibi, a description 
was given of an attempt to develop a process for the 
production of porous granular calcium carbide by 
means of gas under pressure, the product being of 
special value for pressure acetylene generators, where 
speed of generation was of importance. Granular 
carbide had a spherical form, the diameter being 
generally 2 mm, to 3 mm. The composition was not 
homogeneous and the external zone was rich in carbon 
and the inner zone poorer in carbon; experimental 
data demonstrated how rapid was the generation of 
acetylene from granular carbide compared with 
ordinary carbide of cubic form. This characteristic 
of granular carbide favoured the utilisation of the high- 
pressure acetylene generator, which was designed to 
regulate the pressure of the acetylene by automatically 
controlling the opening of the valve by the variation 
of the pressure of acetylene in the generator. The 
rapid generation of acetylene made the control of the 


| pressure very precise. Granular carbide was also 
suitable for the direct manufacture of granular calcium 
cyanamide with a consequent economy in plant costs. 

In a paper on “ The Progress of the Frozen Food 
Industry in Japan,” by Mr. Tareshi Murayama, a 
concise survey was given of the history and development 
of the refrigeration industry in Japan, with special 
reference to the preservation of marine food products 
by refrigeration and freezing processes and suggestions 
regarding further scientific research work. Owing to 
the importance of fish as a food, refrigeration methods 
had found marked application in the preservation of 
fish, and notable deecltpmente had taken place since 
the advent of refrigeration methods on advanced 
engineering lines. The Japanese Government, recog- 
nising the importance of the marine product refriger- 
ating industry, had encouraged its development since 
1923 by subsidies for the construction of refrigerating 
ships, cold-storage and refrigeration plants. The 
total catch of fish in Japan for 1933 amounted to 
4,800,000 metric tons, of which 20 per cent. was 
exported. As the total world catch in 1933 was 
approximately 17,000,000 metric tons, it was evident 
that Japan furnished over 25 per cent., thus taking 
first place. During 1933, 48 per cent. of the catch was 
utilised as human food and 52 per cent. was converted 
into fertilisers and cattle foods. The small percentage 
used for human food was due to the perishable nature 
of fish. The irregularity of supply of the raw material 
from such a rich source had and one of the greatest 
difficulties. With uniformity of supplies assured, the 
various mariné-product industries would flourish. 

It was suggested that conditions were best met by the 
refrigeration process and, by the immediate removal 
at the fishing ground of the inedible portions, further 
advantages would accrue. Vessels of the floating factory 
type were now in use. In the improvement and 
development of the freezing systems and equipments, 
it appeared that of the 88 factories in commission, 
59 used the air-freezing system and 29 utilised the 
brine system. The introduction of the Ottesen process 
using salt brine (conduction system) whereby the fish 
were treated directly with brine, had made a marked 
improvement in the quality of the products. The 
superiority of the quick-freezing method using calcium 
chloride or salt brine over air freezing had been claimed 
by numerous authorities. The two salient factors 
essential for best quality were the adoption of a quick 
freezing system by conduction and the use of absolutely 
fresh fish only; these were ideally combined in the 
fishing vessel equipped with such plant. Investigational 
work was now in progress in Japan on the freezing 
of eggs, poultry, vegetables and fruits. Strawberries 
and melons had been successfully frozen, the production 
of the Jatter amounting to 37-5 tons in 1934. Much 
experimental and research work still remained to be 
done in order to achieve the ideal conditions envisaged, 
and these included the determination of the optimum 
temperature for the freezing process, the maximum 
period of cold storage, and freezing technique for the 
treatment of large fish. In order to counteract the 
discoloration of fish-meat many suggestions had been 
made most of which were based upon the principle 
that the fish should be canned in an atmosphere of 
inert gas and then frozen. These proposals, however, 
had found no practical application. 

The production of compressed yeast and some of the 
economic aspects of the spirit industry were discussed 
in “Some Observations on the Design of Apparatus 
and Heat Economy in the Fermentation Industry,” 
by Mr. W. Vogelbusch. The annual consumption of 
compressed yeast for baking in advanced countries, 
amounted, according to the author, to 0-7 kg. per head 
of population. The aeration process was the one in 
principal use at present for the manufacture of yeast 
and the raw materials used included beet and cane 
sugar, molasses, cereals and potatoes. When cereals 
and potatoes were used, a valuable cattle food was 
obtained as a residue, which was generally given to farm 
stock in the raw state. The residue obtained when 
working with molasses could be used as fodder on 
account of its high content of potassium and sodium 
salts, in spite of its high nitrogen content. A new form 
of aeration apparatus was described, in which the ex- 
tremely fine diffusion of the air was effected mechanic- 
ally by breaking the bubbles as they were formed. 

A feature of this aerating device was that in conse- 
quence of the dynamic suction set up at the outlet aper- 
tures, the air pressure was less than the static pressure 
of the surrounding column of wort, The profuse frothing 
could be rendered innocuous by means of asupplementary 
device mounted on the driving shaft, the use of which 
enabled the consumption of anti-frothing fat to be 
reduced by about 10 per cent. In recent years an appa- 
ratus had been developed for concentrating the effluents 
from yeast factories which produced spirit as a by- 
product. In one instance, 750 cub. metres to 900 cub. 
metres of effluent were dealt with daily in a single plant. 
The arrangement of this apparatus corresponded 
roughly to that described in the paper entitled “‘ The 
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Concentration by Evaporation of Solution Liable to be 
Affected by High Temperatures ” taken in Section H. 

The use of alcohol as a motor spirit was increasing, and 
the mixture first adopted of 95 per cent. strength by 
volume with benzole had recently been displaced by a 
mixture consisting of dehydrated alcohol and petrol. 
The alcohol was dehydrated either by axeotropic dis- 
tillation or by the aid of water-withdrawing media. 
The steam consumption in a medium-sized spirit works 
amounted to about 1,000 kg. for every 100 litres of 
spirit produced for all three working phases, viz., dis- 
tillation of the mash, concentration of the alcohol and 
the evaporation of the vinase slops. 
method discussed, the steam consumption in the manu 
facture of spirit would be very considerably reduced 
without exceeding a normal working temperature. It 
was claimed thai the requirements were only about 
435 kg. of steam to be generated from coal, for every 
100 kg. of alcohol produced, including that used 
in the recovery of the alcohol. 

In a discussion of the general principles of fumigation 
in “* Recent Advances in Fumigation and the Needs of 
Fumigation Practice,” by Professor J. W. Munro, 
it was stated that despite the wide use of fumigants 
in dealing with insect infestation, the process was still 
largely empirical. Recent work had shown that there 
were factors governing the toxicity of gases and vapours 
to insects and also governing the amount of residual 
fumigant left in the goods after fumigation. Apart 
from variation of toxic action according to the species 
and stage of development of the insect, temperature 
appeared to be a highly important factor. Insects 
fumigated at higher temperatures would succumb far 
more rapidly than at the lower. Again, it was a 
remarkable fact that well-nourished insects succumbed 
more rapidly to fumigants than the under-nourished. 
From results obtained, it had been observed that the 
toxicity of a fumigant varied directly with the rate of 
metabolism : the more rapid the metabolism, the higher 
the toxicity. This assumption raised a number of 
interesting problems in insect physiology which must 
be investigated before the action of fumigants could be 
fully understood. The importance of this in practical 
fumigation was evident, although it was not yet suffi- 
ciently realised. The poor toxicity of fumigants at low 
temperatures had been too little appreciated by prac- 
tical fumigators, as also were the difficulties associated 
with fumigating hibernating insects. The action of 
auxiliary fumigants was claimed to be that they caused 
the insect to keep open its breathing apertures, allowing 
the hydrocyanic acid to penetrate more rapidly and thus 
increase its efficiency. It was assumed that in the 
presence of carbon dioxide, insects automatically opened 
their spiracles and kept them open whilst the excess 
persisted, facilitating the entry of the fumigant. Until 
further work had been done on the diffusion of gases 
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through the insect cuticle, no useful purpose could be 
served in seeking new auxiliary fumigants, and further | 
developments of means of enhancing toxicity depended 
on a further knowledge of insect physiology and respira- 
tion. In vacuum fumigation there were other factors 
involved which were evidently more important than the 
| physiological factor, and the effects of reduced pres- 
| sures on insects were far less important than the effects 
of reduced pressures on mammals. Recently some 
advance had been recorded in our knowledge of the 
distribution and penetration of gases during fumiga- 
tion. Low temperatures generally reduced dispersion 
of the gas and special vaporisers had been devised to 
overcome certain difficulties in the use of ethylene oxide. 
Messrs. Imperial Chemical Industries, Limited, had 
devised an electrical vaporiser for hydrocyanic-acid gas. 
The main factors affecting the distribution of fumig- 
ants were the methods employed of releasing the gas 
and the adsorption by the walls of the chamber, as well 
as those affecting dispersion. Research work in progress 
suggested that fumigation under vacuum might not be 
so markedly better than normal pressure fumigation as 
to justify its increased cost. Further fundamental 
investigational work was essential. 


(To be continued.) 











SPINNING MILL WITH HOLLOW- 
GIRDER FLOORS. 

Iw the course of an article by Dr. Fritz von Emperger, 
dealing with a new method of hollow-girder floor 
construction, which appeared on page 471 of our previ- 
ous volume, it was mentioned that the system was being 
employed in a large textile mill then being built at 
Dugaresa, in Jugoslavia. This building is now in 
process of completion, and we are able to supplement 
the earlier article by Figs. 1 and 2 above, which well 
illustrate the neat appearance of the under-side of 
the hollow-girder floors in the mill. The point of 
particular interest which is brought out by these 
illustrations is the convenience offered by this form of 
construction for the attachment of line-shaft brackets. 
It is not unusual, with floors of other types, to arrange 
for special cross-joists or rails to carry shaft supports, 
and at times when it is necessary to alter the machinery 
lay-out of a shop, difficulty is found in running the 
necessary line-shafting where it is wanted. As will be 
clear from the illustrations, no special arrangements 
of any kind are necessary with hollow-girder floors, and, 
if desired, consideration of the lay-out of the machinery 
equipment may be left until the building is completed. 
beet line-shaft brackets are mounted directly on the 
hollow girders and secured by means of through bolts, 








| the necessary holes, in this case, being made, at the 
level of the neutral axis by means of electrically- | 
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driven drills. As will be clear from the detail draw- 
ings of the girders given in the earlier article, the 
actual thickness of concrete to be drilled through is 
comparatively small. 








CATALOGUES. 


Electric Heating Elements.—A well-produced and revised 
catalogue prepared by Messrs. George Bray and Company, 
Limited, Leicester Place, Blackman-lane, Leeds, 2, 
illustrates and describes Chromalox strip heaters, finned 
strip heaters, ring elements, boiling plates, immersion 
heaters, cartridge elements, and radiators. Weights, 
dimensions, loadings and prices are given in tabulated 
form. 


Excavators and Dredgers.—The solution of problems 
connected with the carrying out of earthwork schemes 
for mining, drainage, irrigation and other projects under 
tropical conditions is of continual interest. Work of 
this nature is described and illustrated in a very attractive 
brochure received from Messrs. Preistman Brothers, 
Limited, Holderness Foundry, Hull. Sizes and capacities 
of dragline and shovel excavators are appended. 


Works Ventilation.—Localised exhaust ventilation for 
the removal of dangerous or obnoxious fumes and 
vapours, and methods employed to provide cooling air 
to men working near sources of intense heat, as in rolling 
mills, glass works, gas works, &c., form the theme of 4 
recent brochure published by Messrs. Sturtevant Engin- 
eering Company, Limited, 147, Queen Victoria-street, 
London, E.C.4. Many typical installations are illus- 
trated. 


Airports and Aircraft Factories.—To record their exten- 
sive activities in construction of airports and aircraft 
factories, a special booklet has been produced by Messrs. 
Boulton and Paul, Limited, Norwich. The adaptability 
durability, mobility and speed in erection of steel struc- 
tural buildings are well shown by the illustrations o! 
contracts completed. Typical examples are a seaplane- 
erecting shop of 50,400 square ft. floor space and a work- 
shop measuring 550 ft. by 80 ft. 


Electric Motors.—Messrs. Bruce Peebles and Company, 
Limited, Edinburgh, 5, have forwarded a leaflet dealing 
with a new range of steel-clad alternating-current motors 
specially designed to meet the hard service conditions 
met with in steel works, mines, quarries, &c. Maximum 
protection to all vital parts, while retaining the advan- 
tages of free air ventilation, and the ability of the 
windings to stand up to rapid variations in load are 
salient features of the design. 

Vee-Rope Variable-Speed Drives.—Messrs. Crofts 
(Engineers), Limited, Thornbury, Bradford, have issued 
a catalogue dealing with the Vee-rope variable-speed 
drive recently referred to in these columns. These drives 
combine the advantages of infinite speed variation with 
speed reductions or increases as with standard Vee-rope 
drives. The centre line of both driving and driven 
pulley rope grooves is constant throughout the rang® 
of speed variation, the latter being up to 2 to ! or 
single and 4 to 1 for double drives. 
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THE TRIBOROUGH BRIDGE 
DEVELOPMENT, NEW YORK. 


Tuat the designer of bridges for large congested 
metropolitan districts can no longer consider his 
work ended with the completion of approach struc- 
tures proper is emphasised by the Triborough |! 
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| the elaborate approaches designed especially for 


high speed motor traffic, give improved facilities 
for this for a distance of some 17} miles through 
some of New York’s most congested areas. 

The scheme is best described by the aid of the 
maps, Figs. 1 and 2, annexed, from which it will be 
seen that the Borough of Queens on the western end 


























(6720.4) 
Bridge de velopment in New York, well shown in 
the aerial photograph reproduced in Figs. 3 and 4, 
Plate XXVIII. This scheme, costing no less than 
60,300,000 dols., is the largest of its type anywhere 
attempted, and connects Queens Borough and the 
entire length of Long Island, New York, with 
Manhattan Borough, and the mainland at Bronx 
Borough, New York. The work is very much more 
than a bridge, for it comprises three structures, 
each of which in itself is a first-class bridge, while 











of Long Island, just north of Brooklyn, east of 
Manhattan, and south of The Bronx, is separated 
from the two latter by the East River. The Bronx 
and Manhattan are again separated by the Harlem 
River, a short, narrow waterway connecting the 
East River with the Hudson River. The Harlem 
River is spanned by eight highway bridges, several 
of which are narrow and overcrowded. Spanning 
the East River, there have been now for many years 
the Brooklyn Bridge, the Manhattan Bridge, 
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Williamsburg Bridge and the Queensborough Bridge. 
Only the last of these serves the Borough of Queens. 
Its Manhattan approach is at 59th-street and for 
long it has been hopelessly congested. Some ten 
years ago the capacity of this structure was increased 
by replacing tramway tracks on the upper level by 
a two-lane roadway with additional approach struc- 
tures, and permitting only one way traffic over this 
elevated route during certain hours and reversing 
it at other times. 

The three other bridges mentioned as connecting 
Manhattan and Brooklyn are all heavily taxed as 
regards capacity, while their approaches are such 
that their value in relieving conditions at 59th-street 
(Queensborough Bridge) is very limited. Until the 
completion of the Triborough project in June of 
this year, there was no bridge between The Bronx 
and Queens, and traffic had either to choose between 
a ferry, or travel by way of Manhattan to make use 
of one of the four bridges mentioned, thus adding 
to the general congestion. It has been estimated 
that during 1935 some 25,000,000 vehicles which 
crossed between the boroughs would have found it 
advantageous—either in time or distance—to make 
use of the new structure, had it been in operation. 

The Triborough Bridge proper consists of a total 
length of 34 miles of structures, providing two 
four-traffic-lane roadways between The Bronx and 
Queens, and two three-lane roadways on the 
branch connecting Manhattan with Randall’s Island. 
Throughout, the two sets'of traffic lanes are separated 
by a wide centre kerb, and are flanked by footpaths 
protected from vehicular traffic by walls. The most 
important of the bridge structures is a suspension 
bridge with a 1,380-ft. centre span and two side 
spans of 705 ft., extending over Hell Gate on the 
East River, from Queens to Ward’s Island. This 
is well seen in the aerial views, Figs. 3 and 4, 
Plate XXVIII, and is shown under construction in 
Figs. 11 and 12, page 532. It may be pointed out 
that in Fig. 4 Ward’s Island is to be seen in the 
background and part of Randall’s Island in the 
foreground. From the end of the suspension 
bridge a viaduct extends over Ward’s Island, across 
Little Hell Gate and Randall’s Island. Continuing 
straight on Bronx Kills is crossed by a bridge 
consisting of four through spans, and immediately 
after the Harlem River yard of the New York, 
New Haven and Hartford Railroad is crossed, 
connection being made finally at ground level with 
Southern Boulevard, and thus to the continuation 
north of Whitlock Avenue and Eastern Boulevard, 
the latter terminating at Pelham Bay Park. 

At the northern end of Randall’s Island is a 
flying junction, shown in Fig. 5, Plate XXVIII; 
this is one of the important features of the scheme 
making connection with Manhattan, the Harlem 
River being crossed by a vertical lift 310-ft. span 
bridge, shown in Fig. 6, and stated to be the heaviest 
of its type. In addition to the lifting span, the 
Harlem branch has required a plate girder viaduct 
and two others truss spans. This branch descends, 
as shown in Fig. 6, two ramps to ground level at 
125th-street, while a third ramp, branching off 
these two, curves round, as will be described later, 
to make connection at ground level with the East 
River Drive. The latter extends down to 92nd- 
street, and has been constructed along a reclaimed 
water front, formerly an eyesore of untidy sheds 
and buildings. The East River Drive is 1} miles 
long, and is provided with two roadways 60 ft. 
wide, separated by a 15-ft. safety aisle, while a 40-ft. 
esplanade, planted with trees and provided with 
benches, runs along the water front. The remark- 
able flying junction at Randall’s Island serves not 
only for the interchange of traffic passing in either 
direction, between any of the three boroughs and 
between Randall’s Island, but arranges for this 
without any left turns (traffic in the United States 
keeping to the right), and without any traffic inter- 
sections. 

As indicated in our opening paragraph, the 
complete undertaking embraced more than the 
foregoing structures. The Triborough Bridge Autho- 
rity, constituted specially for the task and represent- 
ing the three boroughs named, sought to avoid the 
erection of a bridge lacking adequate approaches, 
and in the end transformed some 14 miles of road 





into arterial highway connections in order to 





THE 


TRIBOROUGH BRIDGE DEVELOPMENT, NEW 


ENGINEE RING. [Nov 


13, 1936. 


y 


YORK. 


Span 











[Pen RR Freight Static % »| wk 





Roadway . & 























West Ra 
Concrete $ 


ve | NRerrhuct 











€. 124m. ST. 














facilitate traffic movement The best example 
of the Authority's efforts of this kind is, perhaps, 
the approach arrangements on the Queens side of 
the East River. Here, through the Grand Central 
Parkway Extension, it is possible for a motorist to 
travel from Manhattan or The Bronx to Westbury, 
Long Island, a distance of some 25 miles, without 
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|roadway and 15-ft. footpath, cross-bridges connect- | suitable as the location of the Fair. It is in an 
| Ing the surface streets at eight points, to permit | excellent central position and now is extremely 
| of uninterrupted traffic. | accessible. 

Another advantage resulting from the co-opera-| Although most of the various elements of the 


| tion of the Triborough Bridge Authority and the | suspension bridge over the East River conform to 
| Long Island and New York City Park Authorities | general practice in design, certain features warrant 


| various kinds to the police and other authorities. 


crossing a single intersection or being stopped by | 


a traffic light. Moreover, in the future it 
will be possible to run out to Jones Beach, shown in 
the map, Fig. 1, on the south shore of Long Island, 
a total distance of 35 miles, without a stop. When 
it is considered that in making the run over any 
other route about 50 traffic lights would be encoun- 
tered, the importance of these connecting arterial 
routes, on which 40 m.p.h. is permitted, will be 
The 6} miles of the Queens Borough 


near 


appreciated. 


approaches include an interesting feature in the 


form of a depressed express traffic road, 1 mile 
long. The depressed track consists of two 42-ft. 
roadways separated by a safety strip. It is flanked 


|as a single recreation park. 


has been the utilisation for playgrounds or parks of | detailed reference. In the erection of the towers for 
considerable areas in Queens Borough under bridges, | this bridge, for example, a 75-ton guy derrick was 
&c.—places which often present difficulties of | used, supported on a light structural steel staging 
in the form of a tower 20 ft. square resting on the 
A further scheme which was evolved as the project | pier between the two tower legs of each bridge 
developed, was the decision to build a municipal| tower. This tower was progressively raised as erec- 
stadium on Randall’s Island. This stadium, to be} tion proceeded. One derrick was thus used in the 
seen in Fig. 4, Plate XXVIII, was built with the | erection of each pair of columns forming the two 
aid of Federal relief and City funds, and is one of | towers and two cable bents by a process of alter- 
the numerous active recreational facilities provided | nately erecting and riveting first on one column 
to take the place of hospitals formerly located here,|and then on the other. By thus keeping steel 
the latter having now been moved to a new site.| work assembly and riveting completely separated, 
Ultimately, Randall's Island and Ward’s Island will | riveters were never endangered by the possibility 
be joined by a low-level bridge, and will be treated | of erection accidents above them and a decided 
|increase in efficiency resulted. The bridge towers 

A further project growing out of the Triborough | are each 270 ft. high by 98 ft. wide. The boom 
scheme was that of the Flushing Meadows Park | of the 35-ton erecting derrick was 94 ft. and its 
(Fig. 1), and out of this grew the plan for a New| mast 106 ft. long. A 15-ton auxiliary d rrick 
York World’s Fair, to be held in 1939. In order| with an 88-ft. boom was used to erect the first lift 


| to carry out the scheme of arterial approaches, it | of the staging tower and to assemble the erecting 


became necessary to acquire right of way through | derrick in place. It was also employed afterwards 
the Brooklyn ash dump at Corona, for the construc-| to remove the derrick and to assist in setting 
tion of the Grand Central Parkway Extension. It | equipment on the top of the towers for later use 
was therefore decided to acquire the whole of the | cable-spinning. 

dump area and to reclaim it, providing the nucleus} The handling of heavy sections was facilitated 
for a large park at Flushing Meadows. With this| by using special hitch plates, attached to each 
addition to the city-owned lands and rights of way | section in the shops and accurately located over the 


by two surface streets, each of which has a 40-ft./ in the Meadows, this tidal swamp became eminently | centre of gravity of the member, so that it would 
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THE TRIBOROUGH BRIDGE DEVELOPMENT, NEW YORK. 
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balance in a horizontal position when picked up 
during shipping or when being erected into final 
position. Likewise for members which were to be 
set inclined, a point was marked in the shop over 
which the hitch plate could be applied in the field 
so that the member would hang from the derrick lines 
in its correct final inclined position. 

Both the towers of the 1,380 ft. suspension span, 
of which a good view is given in Fig. 11, page 532, 
are located on land and, like the two anchorages, 
are founded on rock. The towers each consist of 
two cellular columns held apart by three cross- 
braces, located below the roadway, above the road- 
way and at the top of the tower. The Warren web 
stiffening truss braces are 20 ft. deep and are hinged 
at the towers. The towers are of the fixed-base 
flexible type and will undergo a deflection of 14 in. 
under the worst conditions of unbalanced live load 
and temperature. The column material is silicon 
steel, although carbon steel was used in the bracing. 
The legs of each tower are braced with three cross- 
braced panel trusses of carbon steel attached to 
silicon steel gusset plates, which, in turn, are 
Secured to the tower. The chord and web members 





Ramp Leapine To East River DRIVE. 


of these trusses are box-shaped while the bottom 
chords of the two lower trusses are curved. Between 
the bottom chord of the top truss and the middle 
bracing, four vertical built-up I-section architectural 
members each 93 ft. long are extended to accentuate 
the vertical lines of the tower. These members 
are braced at their mid-points by a light box 
strut of four angles to steady them against wind 
pressure. At their top connections sliding joints 
are provided in order to free them from bending 
during tower deflection. An architectural lantern 
30 ft. high, with aviation lights, surmounts the 
top of each tower. The Ward’s Island anchorage 
contains 59,000 cub. yards of concrete and weighs 
115,000 tons, while the Queens anchorage, because 
of a greater depth to rock on the east side of the 
East River, required 74,500 cub. yards of concrete. 
The anchorages have received special architectural 
treatment, by means of a system of Vee-cuts, 
which also serve as expansion joints to minimise 
cracking, and suggest the direction of the cable 
pull, the resistance of the anchorage to overturning 
and the splay of the cable strands. 

The two parallel-wire cables are 20§ in. in 
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APPROACH TO RANDALL’s ISLAND FiLyInG Junction. 


diameter, are 98 ft. apart centre to centre, and 
have a sag of 138 ft. between the tops of the towers 
and the centre of the main span—that is, an average 
of a1:10slope. They were spun on site, and each 
contains 37 strands of 248 wires. The latter are 
0-196 in. in diameter, galvanised. The cross- 
sectional area of the wire in each cable is 277 sq. in. 
The bridge was designed for a dead load of 20,000 Ib. 
and a live load of 4,000 Ib. per line»! foot—giving a 
maximum tension in each cable of 22,700,000 Ib., 
and a tension of 100,000 lb. in any suspender rope. 

The chords of the 20-ft. deep bridge stiffening 
trusses are of plate and angle box construction with 
a maximum section of 72 sq. in. in the top and 78 sq. 
in. in the bottom chords, the material used being 
silicon steel. On account of the great width of the 
suspension bridge (98 ft.), the floor steel work consti- 
tutes an interesting feature. The floor beams, 
well shown in Figs. 11 and 12, page 532, are silicon 
steel plate girders, each 96 ft. long by 8 ft. 44 in. 
deep, and are spliced at their third points. Forty- 
six {-in. diameter rivets are used in each end 
connection, the end shear being 396,000 Ib. in 
each case. The stringers are of rolled section, are 
placed under the edge of each traffic lane, and carry 
an end shear of 86,000 lb. each. Expansion joints 
are provided at every second panel point. The 
two 43}-ft. road surfaces, with a kerb island between, 
which are carried on this floor system, consists of a 
7-in. concrete slab laid on steel cross-beams placed 
over the stringers. A 3-ft. 44-in. steel barricade 
flanks the roadways on each side. 

Most of the 13,500-ft. of viaduct in the project is 
of one general design, consisting of three lines of 
plate girders set on concrete piers in spans ranging 
from 60 ft. to 140 ft., two 4-lane roadways being 
thus provided. Floor beams, spaced 20 ft. to 25 ft., 
into which I-beam stringers are framed to support 
the steel cross-beams under the 8}-in. concrete 
roadway slab, constitute the framing between the 
longitudinal girders. The three-column type via- 
duct piers are joined at their tops with deep rein- 
forced-concrete beams, which have a curved soffit. 
The shafts of these piers have been made octagonal 
in cross-section for the sake of appearance, but, 
incidentally, this section was found also to effect 
a saving over a rectangular cross-section. The 
tallest shaft is 65 ft. high. With the exception of 
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the six piers nearest the east anchorage of the| PROGRESS IN LOW-TEMPERATURE 


suspension bridge, which are on spread footings, 
all the piers under the 1,500 ft. of 3-6 per cent. 
grade approach viaduct on the Queens Borough 
side are supported on concrete piles. A series of 
six 125-ft. girder spans, having a clearance of 62 ft. 
over mean high tide, constitutes the crossing over 
Little Hell Gate, which separates Ward’s and 
Randall's islands. 

To many, the chief interest in the Triborough 
scheme will probably lie in the flying junction 
already referred to, on Randall's Island. This is a 
massive triple-deck traffic sorting device, including 
underpasses and elevated highways designed to 
co-ordinate twelve lanes of fast-moving traffic, as 
previously stated, in such a manner that con- 
tinuous passage between any two of the three 
boroughs served by the bridge or between any one 
of these and Randall's Island is effected without 
crossing on the same level, or the necessity of 
traffic signals. The junction is well shown in the 
view, Figs. 4 and 5, Plate XXVIII, while a plan 
is given in Fig. 8, page 520. It is constructed 
entirely of reinforced concrete, and its roadway, 
with an area of 390,000 sq. ft. or about nine acres, 
is supported by beams and slabs resting on over 
1,700 concrete columns with spread footings. A 
concrete curtain wall, with a total length of 8,000 ft., 
provides a face on all sides of the structure. Over 
70,000 cub. yds. of concrete, and 5,900 tons of 
reinforcing steel were used in the construction of 
this junction. Tolls are also collected at this 
junction, two collection areas being provided ; one 
with 10 toll lanes between Queens and Bronx 
Boroughs, and another on the Manhattan branch 
with 12 toll lanes. At the latter point, the paved 
surface has been made 200 ft. wide, so as to provide 
space for two free lanes of vehicles coming from 
Randall's Island. Two of the roadways pass under 
the main viaduct running across Randall’s Island 
between Queens and Bronx Boroughs. The junc- 
tion is said to have cost 2,000,000 dols., but, without 
it, the speed of traffic would be greatly reduced. 
The position of the toll booths is shown in Figs. 4 
and 5. The end of the ramps of this junction is 
shown in Fig. 9, page 521. 

The two ramps which provide direct access from 
all the boroughs to the new Randall’s Island City 
Park are located centrally on the Manhattan 
branch, as may be seen in Fig. 8, and it was the 
legal necessity of incorporating these in the design 
which rendered the solution difficult, as com- 
pared with an ordinary three-way intersection. The 
ramps permit the collection of tariffs upon entering 
Randall's Island, but allow a free exit therefrom. 
The Randall’s Island ramps have a maximum 
gradient of 6 per cent., whereas elsewhere in the 
junction the maximum gradient is 4 per cent. 
Curves in the junction have been limited to 240-ft. 
radius, and, where possible, are of over 400-ft. 
radius. 

The Manhattan ramps at 125th-street are illus- 
trated in Fig. 6, Plate XXVIII, and Fig. 7, page 
520, and Fig. 10, page 521. The special features of 
this piece of work are the straight roads A and D, 
leading down to the plaza on Second Avenue, and 
the curved reverse ramp (roadways C and B), 
making connection with the East River Drive, 
without any interference of the several traffic 
streams. 

In concluding this section of our article, it should 
be stated that Fig. 3, Plate XXVILI, is reproduced 
by permission of Messrs. Fairchild Aerial Surveys, 
Inc., 300, Madison-avenue, New York, while 
Figs. 4, 5 and 6, Plate XXVIII, are by Messrs. 
McLaughlin Aerial Surveys, Inc., 240, Madison- 
avenue, New York. 


(T'2 be continued.) 








Locomotives FoR THE LonpoN anp Norra EastERN 
Raitway. 
is to construct 121 new locomotives during 1937. 
cluded in this number are 14 stream-line Pacific en 
of the famous Silver Link class. A further 11 engines 
of the Green Arrow mixed-traffic type are also to be 
built, together with 32 locomotives of the Sandringham 
4-6-0 express passenger type, for hauling secondary 
ene trains on main lines. Thirty-eight 6-coupled 


reight locomotives, together with 20 tank engines of 
me Fe type, and six shunting engines, make up the 
total. 
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CARBONISATION. 


Or all the technical and commercial problems 
connected with the utilisation of coal during the 
past decade or so, that of low-temperature car- 
bonisation has bulked largest in the public estima- 
tion. It is, perhaps, something of a curiosity that 
this particular technical problem should have 
possessed so great an attraction for the investing 
public, and it may seem equally curious that so 
many hundreds of processes should have been 
devised, whereas the successful ones are distinctly 
rare. There are, perhaps, two reasons to account 
for this spate of inventiveness. One of these is 
that there are many inventors who are prepared 
to turn their attention to any subject in which 
there seems to them to be scope for their powers 
because of public need. For this reason there have 
probably been a great number who have entered 
the field of low-temperature carbonisation without 
the necessary technical or scientific knowledge. A 
second reason lies in the extreme ease with which 
coal can be carbonised at any desired temperature 
on the laboratory scale. There is no problem of 
discovering hitherto unknown chemical reactions, 
or of causing chemical or physical processes to be 
improved catalytically or by other means to increase 
a known low yield to one of commercial proportions, 
It is only necessary to heat the right quality of 
coal in any one of many types of apparatus to the 
desired temperature in order to obtain the desired 
product, while the methods of dealing with the 
gases evolved from the operation are already well 
known. In these circumstances many inventors 
have been encouraged to devise means on paper, 
or on a very small scale, for conducting this appar- 
ently simple operation, only to find, as soon as they 
approached industrial operation, that the plastic 
properties of coking coal and the properties of 
materials raised to a dull red heat were un- 
known to them, and provided more problems than 
could be solved with the limited knowledge at 
their disposal. 

Be that as it may, the fact remains that Great 
Britain, the United States of America, Canada and 
Germany, to mention only some of the countries 
involved, have all seen great inventive activity in 
this direction with only meagre financial returns. 
Of recent years, a second difficulty has developed 
because the low-temperature carbonisation of coal 
has been extolled as a method of producing oil from 
indigenous sources, the question of dealing with the 
coke, which must always be the main product, 
being neglected. Low-temperature carbonisa- 
tion of coal really produces coke, and everything 
else should properly be considered as a by-product. 
When, however, materials other than coal are in 
question, it is possible that this dictum may require 
some modification. 

This preliminary review of the general subject 
does not overlook the fact that, properly handled, 
the subject is one of considerable interest, this 
contention being supported by an account of 
progress made with the system recently in Ger- 
many, contained in a paper read by Dr.-Ing. F. A. 
Oetken before the General Meeting of the Verein 
deutscher Ingenieure, at Darmstadt, earlier in the 
year. The commercial progress in low-temperature 
carbonisation appears to have been greater in 
Germany than in any other country, possibly due 
to the special reasons referred to below. Dr. Oetken 
mentions, for example, that more than 30 units of 
Geissen ovens, each having a daily capacity of about 
150 tons (based on crude lignite with 50 per cent. 
water), have been erected in Germany, the largest 
plants of this type being coupled with power 
stations ; that 40 Lurgi ovens, each having a daily 
capacity of 500 tons to 600 tons (based on raw 
brown{coal), are in operation or under construction 
and a further 15 ovens have been 


are operating successfully, one in the Ruhr and 
the other in the Saar district; in addition there 
are other plants, the capacity of which is not 
specified in the paper. It will be observed that the 
German low-temperature carbonisation industry 
appears to be developing in the direction of the 
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ltreatment of non-coking materials, particularly 
lignite and brown coals. The treatment of these 
materials is a national problem of considerable 
importance in any country where they are found 
in quantity. The high content of water, the low 
calorific value, and the absence of any coking proper. 
ties, all combine to render the commercial exploita- 
tion of beds of these fuels very difficult. Ip 
addition, the well-known effort that is now being 
made in Germany to render the country indepen. 
dent of imported supplies of oil, has induced the 
authorities to look with favour on the treatment of 
low-grade fuels for the primary production of oil, 
Dr. Oetken claims that the Lurgi oven plays a 
prominent part in the provision of mineral oils 
for Germany. Whether it will continue to be 
found profitable to carbonise lignite and brown 
coal for this purpose must inevitably depend upon 
the balance sheet of the process which, in its turn, 
depends upon the use that is made of the products 
other than oil, principally the lignite char or “ coke.” 
The Fischer-Tropsch process, dealt with on page 481, 
ante, has also been applied in Germany to the 
manufacture of oil from brown coal. 

In order to reduce the cost of carbonisation of 
low-grade fuels it is becoming the practice in 
Germany to pre-heat the fuel in order to dry it. 
The Geissen process dries the lignite to 15 per cent. 
of water in an independent drier before passing it 
into the retort. In the Lurgi system the fuel is 
completely dried initially. In the Lurgi-Krupp 
process the raw lignite is subjected to contact with 
a current of gas at 900 deg. C. to 1,000 deg. C. The 
fuel is dried in suspension within a very short time, 
and by the rapid explosion-like liberation of the 
water it is simultaneously powdered prior to briquet- 
ting. The initial complete drying of the fuel very 
much eases the subsequent low-temperature car- 
bonisation and at the same time considerably reduces 
the amount of obnoxious effluents. The reduction 
of the heat requirements in the low-temperature 
carbonisation zone permits the employment of low 
velocities in the heat-carrying gases, and thus a tar 
is recovered with very low contents of dust and 
water. The recovery of the larger portion of the 
sensible heat of the semi-coke and the utilisation of 
the waste gases leaving the drying zone down to the 
point of saturation result in a very low total con- 
sumption of heat for the low-temperature carbonisa- 
tion in this oven. 

So far, low-temperature carbonisation of true coal 
has been developed mainly in England. In England 
the want of a solid smokeless fuel suitable for use 
in the open domestic grate has given the impetus 
for the introduction of such processes, while in 
Germany the abundance of fuels suitable for 
domestic use and the absence of open grates has 
retarded this development. 

One of the principal costs in low-temperature 
carbonisation has been due to the failure of the 
material used for the construction of the retorts. 
It has now been recognised in England that cast- 
iron retorts can only be used if care is taken to 
keep them below a certain temperature, which is 
not, in general, higher than 600 deg. C. Early 
failures in this direction troubled many exponents 
of the art, and, among others, H.M. Fuel Research 
Station have abandoned metal and now construct 
retorts of refractory materials, principally fireclay. 
Extensive trials carried out at the Krupp works 
have shown that steel is quite suitable for the 





construction of ovens if operated continuously, 
provided the temperature applied does not exceed 
600 deg. C. to 650 deg. C. In the Krupp low- 
temperature carbonisation oven this is accomplished 
by heating with circulating combustion gases, by 
which the temperatures can be accurately ad justed, 
and a somewhat similar system is employed i 
some of the retorts in this country. 

The use of retorts containing moving parts has 
also in the past been a frequent source of failure, 
and Dr. Oetken remarks that “In Germany {or 
quite a number of years the revolving retort was 
considered the ideal low-temperature carbonisation 
oven for the treatment of true coal, lignite, and 
shales. The revolving retort, however, is not 4 
suitable construction for the treatment of thes 
fuels, because in carbonising true coal, a COD 








traction under a certain pressure must be effected 
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for the purpose of producing a solid and dense semi- 
coke from a coal having a tendency to swell and 
to form large pores during low-temperature car- 
bonisation. Since lignite and oil shale, on the other 
hand, have a strong inclination to develop dust, 
they must, as far as possible, be treated in stationary 
charges, so that the tar expelled will not be contami- 
nated with dust, thereby rendering its further 
treatment a very difficult, if not impossible, task. 
By the revolving retort these requirements could 
not be met at all, and the use of these ovens for 
low-temperature carbonisation was doomed to 
failure from the very outset.” 

® A word of comment may be made upon this, to 
the effect that there are instances of successful 
retorts—one in particular operating in this country 
on non-coking coal can be called to mind—operating 
on this principle. Obviously, the rotating retort 
must be firebrick lined and internally heated and 
the rotating mechanism, together with that portion 
of the retort upon which the mechanism operates, 
must not be subjected to heat. Dr. Oetken appears 
to recognise that revolving retorts are feasible with 
non-coking material, because he also states that in 
Germany “for lignite and oil shale the process 
using circulating gases for a direct transfer of heat 
to the fuel has met with great success. For lignite 
also the indirectly heated vertical revolving retorts 
have been applied in numbers. For the low- 
temperature carbonisation of true coal, a final 
solution of the problem has presumably been found 
in the externally heated vertical-cell ovens allowing 
of perfect adjustment of temperature.” 

Further to develop the economics of the prucess 
successfully, it is necessary, as has been mentioned 
previously, to obtain the maximum return from the 
solid product. In Germany this has been done 
not wholly, as is usual in this country, by making 
a fuel which will compete directly with existing 
fuels, but preferably by finding new uses for the 
fuel manufactured ; to some extent, is is inevitable, 
of course, that the manufactured fuel should com- 
pete with existing fuels. Fuel is valued on the 
market not only for its potential heating power, but 
in an equal measure by its physical condition. The 
low-temperature carbonisation of lignite yields a 
semi-coke, or char, high in calorific value, but 
small-grained or brittle. Such coke, or char, has 
a certain market for domestic use in special stoves, 
but this market cannot be extended, and to solve 
the semi-coke problem, other ways have had to be 
found of extending its use. The direction these 
have taken has been to find new markets for the 
material and to improve its physical condition. 

The situation has resulted in a new development 
in the form of a movement to keep the semi-coke 
manufactured in all new low-temperature carboni- 
sation plants off the open market, utilising it 
instead in the boiler house of a power station 
associated with the low-temperature plant. For 
this purpose, new boiler furnaces have had to be 
designed and constructed capable of ensuring good 
combustion with the small-grained semi-coke. This 
can only be a success if the mine, the low-tempera- 
ture carbonisation plant, and the boiler house work 
in close co-operation with the object of reducing 
costs all round and thus creating the basis for 
economically sound operation. A _ satisfactory 
development along such lines can thus only be 
expected in the case of large mines working in 
conjunction with large power stations. The opera- 
tion and construction of several plants operating 
under these conditions with German lignite has 
proved that this combination is quite feasible. 
Lignite and semi-coke have also been used in the 


chemical industry and processes have been worked 
out for using the fuel for the manufacture of producer 


gas, water gas, and gas for synthesis. An account 
of this development was given in Dr. Allner’s paper 
before the Chemical Engineering Congress, held 
last summer in London, an abstract of which will 
be found on page 264, ante. Further possibilities 


in this direction are offered by the Lurgi high- 
pressure gasifying process for the manufacture of 
water gas or town gas. In this process, also, a 
small-grained fuel is gasified in a producer by 


applying steam and oxygen at a pressure of from 
10 atmospheres to 20 atmospheres. 
The third line of development, paralleling the 











two already mentioned, aims at the production 
of lump semi-coke particularly from German lignite. 
This development, the object of which is to introduce 
lignite char into households and industry, will be 
of primary importance in connection with the low- 
temperature treatment of geologically young fuels, 
because by improving the physical properties, a 
higher price will be obtainable for the semi-coke, 
which will be reflected in a reduction of the manu- 
facturing costs of the primary tar. An improvement 
of the physical properties of small-grained semi-coke 
can be effected by briquetting it, using pitch or 
similar material as a binder. This process is appli- 
cable only under special circumstances, since the 
cost of briquetting and of the binder increase the 
price of the final product so much that the fuel 
cannot compete on the market. Dr. Oetken parti- 
cularly mentions the Lurgi-Krupp process in this 
connection. In this the lignite is dried and powdered 
in the manner mentioned previously, and the dust 
is briquetted before carbonisation, using a pressure 
of about 2,500 atmospheres, or 16-4 tons per square 
inch. Briquettes made at this high pressure retain 
their shape during carbonisation and produce a 
strong coke of uniform size. It will be observed 
that the processes being developed in Germany 
are primarily designed to carbonise non-coking 
fuels. It cannot be denied that many of the 
attempts that have failed in the past would have 
succeeded if the coal used had possessed no coking 
properties, and it may be found ultimately that 
low-temperature carbonisation is really best adapted 
to the treatment of non-coking coals, the product 
being briquetted after discharge, or the material 
charged into the retort being initially briquetted at a 
much higher pressure. This certainly appears to 
be one of the chief lessons to be learnt from current 
German developments. 








NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 468.) 
Puysics DEPARTMENT—continued. 


Radiology. X-Ray Analysis of Metals and Paint 
Materials—On April 4, 1936, a memorial was 
erected at Hamburg to 160 scientists, physicians 
and nurses who died as the result of working with 
X-rays or radium in the early days of radiological 
developments. To-day an X-ray plant and a 
supply of radium are available in almost every 
hospital, but injury to workers and patients is 
practically unknown. To this immunity the pioneer 
work carried out by the Physics Department of the 
National Physical Laboratory on X-ray and radium 
protection has contributed in a most important 
degree, and has served as the major basis for the 
International Recommendations for X-ray and 
Radium Protection which are now in general use 
throughout the world. On behalf of the National 
Radium Trust and Commission a great deal of test 
work is carried out year after year on radioactive 
properties and in connection with the examination 
and repair of radium containers, necessitating 
fundamental research into new and improved 
methods for measurements of luminosity and gamma- 
ray activity. Among such investigations which 
have recently been successfully concluded is a 
means of ascertaining by contact photography, the 
uniformity or otherwise of the distribution of the 
radioactive material in sealed containers. The 
Laboratory serves as an agent for the examination 
and repair of such containers, and for their distribu- 
tion to the medical and other centres where they 
are used. In a similar connection, important work 
is being conducted on X-ray protection, on the 
testing of such materials as lead-rubber (used for the 
manufacture of protective gloves and other clothing) 
barium plaster and lead glass, and on the calibration 
of commercial dosemeters and pastille screens of 
barium platinocyanide. Arising out of an evaluation 
of the so-called “‘ B-dose ” of radiation, a notable 
difference has been discovered between the number 
of réntgens radiated at different wave frequencies. 
In the case of X-rays excited at voltages up to 
180 kV, the number of réntgens per pastille dose 
ranges from 250 to 500, whereas in the case of the 
gamma rays from radium screened by 0-5 mm. of 
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platinum the emission is of the order of 13,000 
réntgens per dose. As regards the practical applica- 
tions of radium protection technique, laboratory 
experiments are now in progress to determine on the 
full scale the protective values of common building 
materials. The principle employed is that of 
measuring the percentage of gamma rays trans- 
mitted by various thicknesses of brick, concrete, 
coke-breeze, iron and aluminium, and through 
actual walls and steel doors, comparison determina- 
tions being made for lead under corresponding 
conditions so that the most economical types of 
construction may be incorporated in hospitals and 
other buildings where radiology is practised. From 
the results already achieved in this work, it appears 
that whenever protective values, stated in terms of 
lead, are translated by the aid of the density law 
for application to ordinary building materials, the 
thicknesses so computed should be increased by as 
much as 50 per cent. if adequate safety of workers 
is to be realised. 

Underlying all such investigations with industrial 
or therapeutic applications is the fundamental work 
of the Physics Department in maintaining standards 
of radiation and in measuring the rate of emission. 
The British radium standard is in the charge of the 
Laboratory, but it is much too precious for ordinary 
use and a series of sub-standards, ranging in radium 
content from 0-5 mg. to 0-1 gramme have therefore 
been made and calibrated in respect of the quality 
and rate of emission against the primary standard. 
The technique of radium measurement is still in 
the development stage, and some interesting and 
promising results are forthcoming from a single- 
stage electrometer-valve amplifier which is being 
used experimentally for determinations by the 
gamma-ray method. Results can be obtained much 
more rapidly with this apparatus than with the usual 
electroscope, but the measurement of the overal 
activity of a group of radium containers presents 
difficulties with the valve amplifier which are yet 
under consideration. As regards precision measure- 
ments of radioactivity, research is still in active 
progress to decide on the suitability of the réntgen 
as a unit of gamma-ray dosage. Attention centres, 
at the moment, on the relative merits of the “ free 
air” and “ air-wall”’ types of ionisation chamber, 
and on the size of the free air chamber equivalent 
to a given wall thickness in an air-wall chamber. 
The high quantum energy of gamma rays, as 
compared with X-rays, causes the secondary 
electrons emitted by them to have very long ranges, 
and thus makes it difficult to comply with the 
requirement, in the definition of the réntgen, that 
all secondary electrons shall be fully utilised. 
A means to achieve this condition has been devised 
at the Laboratory for use in “ air wall” ionisation 
chambers, in which the solid walls are of material 
having an atomic number approximating to that of 
air. The most searching test that can be applied to 
such small-scale apparatus is to compare the results 
obtained by it with those given by a “free air” 
ionisation chamber of sufficient size to include the 
entire emission of secondary electrons. A large 
“ free air’ chamber, affording a maximum electrode 
spacing of 3 m., is accordingly being constructed to 
facilitate future comparisons along these lines. 
It appears that ionisation is markedly influenced by 
the scattering of beta and gamma rays from the 
floor, walls and ceiling, and even from the air in the 
chamber, and experimental precautions to be 
adopted in precision comparisons are at present 
under consideration. 

While fundamental researches of the nature 
indicated in the foregoing paragraphs are obviously 
essential for the proper development of radiology 
and its effective applications, the interest of engineers 
is more readily attracted by the Laboratory studies 
of industrial materials by X-ray methods. Among 
the latter, one from which most encouraging results 
are emerging concerns the sequence of structural 
changes which can be detected and interpreted by 
X-ray diffraction patterns during the process of cold. 
working a metal. Experiments on wires of copper, 
brass, constantan and nickel, subject to gradually 
increased tensile loading with its consequent accom- 
paniment of cold work, have all exhibited the same 
sequence of phenomena comprising first a disinte- 





gration of the crystallites, secondly, the production 
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of lattice distortion, and finally, the formation of a | 
fibre structure or preferred orientation. The elastic | 
limit evidently marks a critical stage, for it is found | 
that no permanent change occurs in the diffraction 
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extremely minute crystals, or from both these | magnetic properties are accordingly being investi- 
causes in combination. In the particular case of | gated for a proprietary silicon steel of very high 
nickel, a systematic series of tests has been made on | grade, made under closely controlled conditions, 
deposits of different structures, applied to a copper| which is characterised, before it is worked, by a 


pattern if the load is removed within this limit, | base by varying the current density and the com- 
implying that no irreversible change of structure | position of the electrolyte in the plating bath. The 


| high order of crystalline perfection. 
One other application of X-ray analysis to the 


takes place below the yield. At the yield point, 
however, an abrupt modification in the diffraction 
lines is produced, indicating a transformation of the | 
normal crystal grain into a mosaic in which the 
orientation is not very different from the component 
grains. During the ensuing stage of straining this 
process is continued accompanied by two main 
phenomena, viz., an increasing range of orientation 
in the grains originating from each original crystal, 
and an increased production of fine crystal grains 
having linear dimensions of the order of Ip 
(1/10,000 em.). As breaking stress is approached 
under tensile loading, the diffraction lines broaden, | 

















a. Bright Electro Deposit 
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indicating distortion of the crystal lattices, and 
finally in the neighbourhood of the fracture the 
metal consists entirely of distorted crystallites. 
When a wire is broken by tensile loading only, the 
crystal grains as a do not exhibit fibre 
structure. If, however, a greater degree of plastic 
deformation be imparted by rolling or drawing, then | 
preferred orientation does occur in the arrangement 
of the grains. 
The important 
tween hardness 


whole 


relationship thus revealed be- | 
and lattice distortion being 
studied in greater detail for the metal chromium, 
which has been chosen because its hardness can be 
varied over an extremely wide range. 
hard condition, achieved 
deposition, the X-ray pattern of chromium 
characterised by much broader lines than are 
obtainable from chromium in the softer, normalised, 
state. Moreover, a difference in the breadth of the 
lines from deposited chromium, indicative of a 
different hardness, is found to correspond to a 
variation in the surface brightness of the plating, 
the bright deposits being harder than dull ones. 
These effects ave illustrated by the three photo- 
graphs of X-ray diffraction rings from the (211) 
plane of chromium reproduced in Fig. 27.* In view 
of the practical difficulty of measuring the hardness | 
of electro-deposited platings on account of their 
frequent extreme thinness, it will be of value if a/| 
quantitative relation can be established between the | 
breadth of the diffraction lines and the hardness of | 
the metal. The work is accordingly being pursued 
with this object, and vith a view also to interpreting 
the abnormal diffusion of the diffraction line in 
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In the very 
by suitable electro- 


is 


diamond-pyramid hardness of these samples of | structure and physical properties of metals is being 
deposited nickel ranged from 230 to 430, which | made, in collaboration with the Engineering Depart- 
may be compared with Hp = 182 for the annealed | ment, to trace the physical changes which take 
material. X-ray analysis revealed that the width| place in mild steel subject to tensile and torsional 
of the diffraction lines increased progressively with | fatigue. It is of interest to compare the X-ray 
increasing hardness, suggesting a relation between | indications of alternating stress with those referred 
the hardness and the structural changes giving rise | to in a previous paragraph, associated with static 
to diffusion of the lines. From other work it appears | stress and cold work. Here again it was found that, 
that lattice distortion can produce such diffusion, or | if the maximum stress attained in the alternating 
that it may be due to crystallites having linear | cycle does not exceed the yield point, no permanent 
dimensions less than 0-14, and the results obtained structural change is produced in the material by 


X-Ray 


| tortion of the iron crystal lattice. 
properties of nickel-aluminium-iron alloys, rather | 
differently, are found to be due to a type of structure | 
in which the aluminium atoms, and probably the | 


with nickel and other metallic coatings are explic- 
able on this basis. Incidentally to the main object 














6. Dall Electro Deposit. 


of the tests and providing an interesting comparison 
with the results mentioned above in connection 
with chromium plating, it was observed that the 
brightest samples of deposited nickel corresponded to 
X-ray patterns indicative of fibre structure. It 
appears reasonable to conclude generally, therefore, 
that a high lustre in electro-deposited coatings 
indicates great hardness associated with a regular 


| crystallographic arrangement, whilst a dull deposit 


corresponds to softer material and a random crystal 
orientation. 

Other X-ray studies of great interest are in 
progress on the special steels used in electrical 
instruments and machinery. In the case of tungsten 
magnet steels diffraction analysis has shown that 
the high coercive force and superior remanence of 
these materials associated with marked dis- 
The magnetic 


are 


|the first application of the cycle. Alternatively, 
| if the maximum stress exceeds the yield point, one 
eycle is enough to break up the crystals. Under the 














c. Normal Chromium Metal. 
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action of continued stress cycles, two variants of 
structural behaviour have now been distinguished. 
If the stress range is within the fatigue limit, no 
further structural change in the specimen can be 
detected by X-rays. If, however, the stress range 
is large enough to produce ultimate fracture, a 
progressive fragmentation of the crystal grains 
takes place, and the more the stress range exceeds 
the safe range the wider is the extent of this frag- 
mentation throughout the whole body of the speci- 
men, the structural deterioration being, neverthe- 
less, more pronounced in the region of the fracture 
than elsewhere. 

Whilst engineers are perhaps most closely con- 
cerned with the X-ray analysis of metallic properties, 
they will find many points of interest in similar 
studies of paint materials, now being made at the 
|laboratory on behalf of the Research Association 
of British Paint, Colour and Varnish Manufac- 
turers ; of carbon black, with special reference to 
| its use in the rubber industry ; and finally of human 





nickel atoms also, enter the iron lattice in a regular | teeth, the structure and deterioration of which are 
manner, the degree of order in this penetration | a rather depressing subject with engineers, but have 
probably having an influence on the magnetic|a morbid fascination for the Medical Research 
behaviour of the alloy. For the present this con-| Council. In the matter of paint materials, X-ray 
clusion is advanced with some reserve, since the examination of various forms of red lead is pointing 
coarse grain of the nickel-aluminium-iron alloys | to the conclusion that the non-setting varieties show 


| makes the lattice arrangement difficult to appraise 


quantitatively even though the presence of dis- 
tortion is evident from the X-ray patterns. 

In the case of silicon transformer-steels, X-ray 
examination has shown that a high degree of 
crystalline perfection is an essential concomitant of 


| better defined diffraction lines and are characterised 
| by more fully developed crystals than the others. 
The nature of the X-ray pattern for red lead depends 
| to some extent on the crystalline character of the 
| litharge from which it is made. In this connection, 
it has been found that the crystalline form of 


low hysteresis loss, and that annealing to remove | litharge can be either orthorhombic or tetragonal, 


terms of the corresponding structural modification. | lattice distortion as far as possible is a desirable 

Variations in the nature of the lines in the X-ray | treatment. The latest results are demonstrating, 
diffraction pattern according to the conditions under | further, that the individual crystals should be free 
which a surface plating is electro-deposited are not, | from any composite or mosaic structure in which the 
of course, restricted to chromium. Studies of other | grains themselves are composed of independently 
metallic coatings have already shown that the | reflecting units of even slightly varying orientations. 
increased breadth of line can arise either from a|To some extent it is to be expected that these 
distortion of the lattice, or from the presence of | somewhat stringent requisites will be marred by 


according to the mode in which it is prepared. 
Red lead, on the other hand, has its own charac- 
teristic X-ray pattern which is readily distin- 
guishable from those of litharge (PbO) or the 
dioxide (PbO,). Other paint materials under 
investigation include Prussian blues, which also 
are shown by X-rays to vary in properties according 
to the method of manufacture ; and a fatty acid- 


* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 
illustrations from the Report included in this review 





the working of the material after it has left the |elewostearic glyceride—of which two forms, with 
hands of the metallurgist. The influence of bending | different melting points, exist as allotropic cr) stal 


‘and shearing operations on lattice regularity and! modifications. 
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The X-ray examination of carbon blacks is being 
carried out to determine which of the structures 
that these materials can occur in are most suitable 
for different industrial purposes. The main distinc- 
tion so far discovered is in grain size, which can 
vary over wide limits. For example, the gas black 
used in the ink and varnish trades gives diffuse 
X-ray patterns indicative of an almost amorphous 
structure. Lamp black, on the other hand, yields 
lines which, although weak, appear sharply defined 
on a heavy background, showing that the -arbon 
in this form is a mixture of crystalline and amor- 
phous constituents. The analysis of such pigments 
by ordinary X-ray methods presents difficulties 
since the surface conditions are important and the 
materials commonly occur as films which are too 
thin to yield good X-ray diffraction effects. The 
laboratory radiological equipment has accordingly 
been increased during the past year by the acquisi- 








Fic. 28. Lageep Room ror Acoustic 


tion of an electron-diffraction apparatus of the 
Finch pattern and this is now being used for the 
work on paint materials. 

In the study, finally, of tooth structure, attention 
is still mainly concentrated on the enamel, but 
X-rays reveal also that variations occur in the 
degree of calcification in the underlying dentine. 
Hyper-calcification, for instance, is a characteristic 
feature of certain zones—usually translucent— 
which are developed in the dentine as a defence 
against attrition or decay. As regards the main 
protective agent—the enamel—investigation has 
proceeded to the stage where it can be tentatively 
Suggested that a good enamel should be normal as 
regards calcification and exhibit in X-ray diffraction 
patterns a large amount of well-developed selective 
orientation with the axis of the fibre structure at 
a definite angle to the surface of the tooth. These 
X-ray studies of teeth serve to exemplify the 
diversity of subjects to which X-ray methods of 
analysis readily lend themselves. The potentialities 
of the laboratory in this direction are appealing 
more and more widely to manufacturers and a 
Breat variety of tests on materials ranging from 








welds and valve-filament coatings to coal products 
and Chinese pottery, have been carried out during 
the past year. 

Acoustics, Measurement and Abatement of Noise.— 
The increasing interest taken by municipal and 
similar bodies in noise abatement, and the improve- 
ment and extending use of amplifying apparatus as 
an aid to public speakers, are nowadays exerting a 
preponderating influence on the trend of acoustics 
research at the National Physical Laboratory. In 
many directions, notably in connection with the 
problems of noise transmission through building and 
similar materials, the past year has seen a marked 
increase in the volume of test work, and practically 
every investigation in progress or recently com- 
pleted is directed towards the solution of industrial 
difficulties. The development of improved means 
for measuring sound and conducting experimental 














work—both intended ultimately to meet industrial 
requirements—are the 
most fundamental items 
of acoustical research now 
in hand, the accommoda- 
tion and equipment avail- 
able being continuously 
utilised to the greatest 
possible extent. 

One of the direct conse- 
quences of the increasing 
variety of noises which 
the Physics Department 
is called upon to investi- 
gate is an upward ex- 
tension of the range of 
frequencies over which 
faithful reproduction and 
accurate measurement of 
sound intensity have to be 
achieved. The standard 
laboratory instrument for 
the absolute measurement 
of sound intensity is a con- 
denser-type microphone, 
which is pressure-sensitive 
at low frequencies and has 
been calibrated, to deter- 
mine the ratio of the re- 
sponse of the microphone 
to the sound pressure ac- 
tuating the diaphragm, 
over the range from 10 
cycles up to 3,500 cycles 
persecond. The field sen- 
sitivity, i.e., the ratio of 
the response of the micro- 
phone to the sound pres- 
sure in a plane progressive 
wave, is determined from 
measurements in the pro- 
gressive sound field pro- 
duced by a loud speaker 
mounted in one wall of a 
chamber lagged with 
sound-absorbing materials, 
In practice, a certain 
amount of reflection takes place from the lagged 
walls, increasing in extent as frequency is diminished, 
and under these conditions the desired simple pro- 
gressive wave is not realised. Improvements in this 
direction continue, however, to be made, and one 
of them, shown in Fig. 28, is a heavily lagged room 
in which the inner layers of absorbent are arranged 
normally to the wall surfaces (except for a small 
area surrounding the cone of the speaker which 
constitutes the source of sound), so as to reduce 
reflection. With this arrangement the field sensi- 
tivity of the standard microphone has now been 
satisfactorily calibrated over the frequency range 
from 10,000 cycles down to 300 cycles per second. 
Hence if the pressure sensitivity of the standard 
instrument is utilised at frequencies below this 
range, other microphones of this type can be cali- 
brated at frequencies from 10 cycles to 10,000 cycles 
per second. 

Certain newly developed types of microphones, 
however, operate on a different acoustical principle. 
Sound has access to both sides of the diaphragm 
and their response may thus depend upon the 
gradient of the sound pressure rather than on the 
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actual pressure at their situation in the field. In 
order to obtain a field calibration of such instru- 
ments at low frequencies, experiments are being 
made with an indirect method in which a loud 
speaker at an open end sets up stationary waves in 
a wooden pipe of 2 ft. square cross section and some 
20 ft. length. The standard condenser microphone, 
7-5 em. in diameter, is mounted at the other, closed, 
end of the pipe and indicates the sound pressure 
at that point. The response of the microphone 
under test is measured at various positions along 
the pipe, and from the known acoustic character- 
istics of the pipe the field sensitivity of the instru- 
ment can be deduced. Up till the present, this 
method has been found to yield satisfactory results 
at frequencies from 30 cycles to 250 cycles per 
second, except in the region of 125 cycles per 
second, where the measurements are vitiated by 
resonant vibrations of the pipe walls. 

Concurrently, experiments are being made in the 
use of small Rayleigh discs, 0-5 cm. in diameter, 
with a view to extending beyond 10,000 cycles per 
second, the frequency at which sound intensity can 
be measured. Discs of this size are comparable in 
dimensions with the wavelength of sound and 
preliminary tests are revealing that the errors 
arising from this cause are greater than has hitherto 
been suspected. Another development towards 
sound measurement at high frequency is a micro- 
phone actuated by the piezo-electric effect. An 
instrument embodying this principle, calibrated over 
the range from 500 cycles to 10,000 cycles per second, 
has revealed the most uniform frequency response 
relation of any microphone so far tested at the 
Laboratory. Throughout this frequency range the 
field sensitivity remains substantially constant and 
serious consideration, accompanied by more strin- 
gent tests, is being given with a view to adopting 
this type of microphone as a standard instrument 
for high-frequency sounds. 

As a general rule it is a desirable quality of micro- 
phones that they should respond to the widest 
possible band of frequency. In one class of test 
conducted at the Laboratory, however, such liberal 
response is a disadvantage. It arises in the calibra- 
tion of loud speakers for open-air use. These tests 
are most satisfactorily carried out in the open on the 
roof of the Physics Building and a common difticulty 
experienced in the past has been that the micro- 
phone employed to measure the speaker output 
has been sensitive, not only to the sound of controlled 
frequency emitted by the speaker, but also to that 
of wind, machinery and other noises which are 
practically unavoidable. The necessity of making 
such calibrations only under still-weather conditions 
has proved especially irksome, and experiments 
are accordingly in progress with a heterodyne 
circuit arrangement such that the microphone is 
automatically tuned precisely to the frequency of 
the current being supplied for test purposes to the 
loud speaker. The latter is operated by means 
of a beat-tone oscillator and the output of the micro- 
phone at the working audio-frequency is modulated 
with the voltage from the variable high-frequency 
source in the beat-tone oscillator. The effect is 
to make the microphone responsive to the sound 
from the speaker but insensitive to extraneous 
disturbances of other frequencies, The fact that 
the tuning of the microphone is automatic and 
instantaneous makes the arrangement particularly 
useful for continuously recording a note of progres- 
sively varied pitch emitted by the speaker over the 
entire audible range of frequency. 

(To be continued.) 








MAIERFORM DESIGN SHIPS UNDER CONSTRUCTION.— 
Messrs. Maierform G.m,.b.H., 110, Fenchurch-street, 
London, E.C.3, inform us that the whole of the fleet 
of 15 trawlers built by Messrs. A.-G. Werke Seebeck, 
Wesermunde, for Messrs. Lever Brothers, Limited, have 
been constructed to the Maierform design. Seven of 
these vessels have already been delivered and the remain- 
der have now been launched and will be handed over 
to their owners before the end of the present year. 
Amongst other Maierform ships at present under construc- 
tion, are the Thalia, Ulsnis, and Montevideo, all cargo 
steamers, respectively owned by Messrs. Dampf- 


schiffahrts Neptun, Bremen, Messrs. Hamburg-Sud 
Amerikanische Dampfs. Ges., Hamburg, and Messrs. 
Zerseen und Co., and constructed by Messrs. Nord- 
seewerke Emden G.m.b.H., Messrs. Howaldtswerke 





A.-G.. Kiel, and Messrs. Werft Nobiskrug, respectively. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that, at October 26, 
the number of insured persons between the ages of 16 
and 64 in employment in Great Britain, exclusive of 
agricultural workers, was approximately 11,103,000. 
This was 21,000 more than the revised figure for 
September 21, and 599,000 more than that for Octo- 
ber 21, 1935. There was an improvement in employ- 
ment between September 21 and October 26 in coal- 
mining, engineering, shipbuilding, metal goods manu- 
facture, the wool textile, cotton and hosiery industries, 
textile bleaching, dyeing, &c., and the tailoring trade. 
On the other hand, there was a decline in employment 
in hotel, boarding-house, &c., service, building and 
public-works contracting, and the transport and 
distributive trades. er 

At October 26, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,345,789 wholly unemployed, 193,429 
temporarily stopped, and 72,592 normally in casual 
employment, making a total of 1,611,810. This was 
12,529 less than the number on the registers at Septem- 
ber 21, and 304,580 less than a year before. The total 
comprised 1,268,849 men, 48,900 boys, 245,972 women, 
and 48,089 girls. 

Of the persons on the registers at October 26, about 
46 per cent. were applicants for insurance benefit and 
about 38 per cent. for unemployment allowances, 
while about 16 per cent. were uninsured or were for 
other reasons not entitled to apply for benefit or un- 
employment allowances. In the case of about 45 per 
cent. of the total of 1,360,908 persons on the registers, 
who were applying for benefit or unemployment allow- 
ances, the Inet spell of registered unemployment had 
lasted less than six weeks; for about 58 per cent. 
it had lasted less than three months, and for about 
67 per cent. less than six months, About 23 per cent. 
of the total had been on the register for 12 months or 
more, A considerable proportion of the persons who 
have been on the register for extended periods will 
have had one or more short spells of employment, 
lasting not more than three days each, during such 
periods, 


Between September 21 and October 26, the number 
of unemployed persons increased by 10,834 in the 
London area, by 8,108 in the South-Eastern area, by 
7,697 in the South-Western area, by 624 in the Northern 
area, and by 1,408 in Wales. It decreased by 16,398 
in the Midlands, by 10,296 in the Eastern area, by 6,266 
in the North-Western area, and by 8,240 in Scotland. 
As compared with the position at October 21, 1935, 
there were 42,288 fewer unemployed in coalmining, 
30,201 fewer in engineering, &c., 21,091 fewer in ship- 
building and ship-repairing, 14,823 fewer in building, 
11,930 fewer in metal goods manufacture, and 10,705 
fewer in iron and steel. 


The Ministry of Labour points out that the figures 
for the numbers of insured persons in employment are 
based on the numbers of unemployment books ex- 
changed each July, An estimate has to be made of 
the numbers becoming insurable month by month 
between one July and the next, and this estimate is 
checked in October of each year from the ascertained 
figure of books exchanged in the previous July. The 
figure for last July shows that the number who became 
insurable since July, 1935, was considerably larger than 
the estimate. In consequence, the revised figures for 
the numbers of insured persons in employment in each 
month since September, 1935, are higher than those 
previously published. Full particulars will be given 
in the Ministry of cabour Gazette for November. For 
last September, the figure previously published was 
10,966,000 and the revised figure is 11,082,000. 


Writing in the report of the General Federation of 
Trade Unions for the third quarter of the current year, 
Mr. W. A. Appleton, the general secretary, observes 
that democracy is said to be in danger. He admits that 
it is, “* but not always, or only, from external attacks.” 
“Its own misjudgments and impetuosities,” he goes 
on to say, “ too frequently prejudice its standing and 
its opportunities, and invite retaliations. It is prone 
to act as it feels and not as it should think, and this at 
times when its friends indicate danger and counsel 
steadiness in the pursuit of its desires. Excuses for 
these expressions of hastiness can be found by the 
dozen, but, unfortunately, excuses bake no bread and 
mistakes have to be paid for. Amongst these reason- 
able excuses is the broad one that centuries of exploita- 
tion, of discouragement, of self-education, of denial of 
political associations and of withholding the steadying 
influence of responsibility in the management of the 
national household, have left thousands with an over- 


avenge quickly.” 
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Mr. Appleton believes that in its calmer moments, 
democracy realises that, “ if it would govern, itsfir st 
task is to govern and discipline itself.” ‘ It knows also,” 
he says, “that collective bargaining is impossible 
unless backed by collective acceptance and honourable 
adherence. The thinkers amongst democrats know 
equally well that unofficial strikes humiliate union 
officials and weaken their chances of successful nego- 
tiations, and of mobilisation of that public opinion 
which can, especially in the case of the poorly organised, 
be so very helpful. What many, however, have yet to 
realise is that the unofficial striker himself, particularly 
if he strikes while negotiations are pending, or possible, 
is an industrial anarchist rather than a trade unionist ; 
is a flouter of rules, regulations, agreements and official 
advice, and in reality is a person who has no idea of 
systematically managing either his own, or the trade 
unions, or the nation’s household, and who is, conse- 
quently, a danger to any democracy which seeks to 
participate in government.” 


For many years the General Federation of Trade 
Unions has been concerned with efforts to reduce 
disability and mortality due to dust-laden or polluted 
atmospheres At first it was mainly concerned with 
silicosis, but later attention has n increasingly 
directed towards the ravages incidental to asbestosis. 
The Amalgamated Card, Blowing and Ring Room 
Operatives have made special studies and efforts in 
respect of dust elimination and the provision of appli- 
ances to diminish the dangers following inhalation. 
Unfortunately, Mr. Appleton says, nothing has yet 
been found satisfactory to meet the danger. The union 
is continuing its representations to the Home Office 
and its own special methods of suppressing the dust or 
preventing its inhalation. 


During the three months which ended on Septem- 
b:r 30, the General Federation of Trade Unions received 
6,296l. 10s. 9d. in contributions from affiliated unions 
and paid out 1,431/. 15s. 10d. in benefits. The number 
of affiliated societies is 95, of which 60 are on the higher 
scale, 32 on the lower scale, and three on both scales. 
The membership on which contributions are based is 
341,719, of whom 213,799 are on the higher scale, 
117,958 on the lower scale, and 9,962 on both scales. 
The gross membership is 351,728. 


Reports received by the United States Bureau of 
Labour Statistics from 1,800 departments of identical 
firms in the iron and steel industry indicate that the 
frequency rate of industrial accidents in the indust 
increased slightly from 19-49 in 1933 to 19-65 in 1934. 
At the same time, the severity rate increased from 2-34 
to 2-47. The year 1934, therefore, showed not only 
proportionately more accidents than did 1933, but also 
more serious accidents as gauged by time lost. The 
increases, the Bureau states, were accompanied by an 
increase in employment in the reporting identical 
establishments from about 350,000 workers in 1933 
to over 400,000 in 1934. The accident frequency rate 
is the average number of accidents per million man-hours 
worked, and the accident severity rate the average 
number of days lost per thousand man-hours. 


According to the Bureau, an analysis of the experience 
of departments with exposures of at least 20,000,000 
man-hours each in 1934 shows some significant changes 
from 1933. In 10 out of 12 departments accident- 
frequency rates actually decreased as the man-hour 
exposure increased—proving, it is claimed, that 
increases in employment need not be accompanied by 
increases in accident-frequency rates. But in six 
departments, the decreasing frequency rates were 
accompanied by increasing severity rates, indicating 
that while accidents were proportionately lessened, 
they increased in severity. In four departments, on 
the other hand, increased exposure was accompanied 
by decreasing frequency and decreasing severity rates. 
Foundries were the only major department in which 
increased exposure was accompanied by an increase 
both in accident frequency and in the average days 
lost per accidental injury. 


In sharp contrast with the experience of the industry 
as a whole is that of a selected group of establishments 
which have been engaged in effective safety work 
for years, and during that time have been able to reduce 
their frequency rates consistently. As against a 
frequency rate of 19-49 for all identical establishments 
in 1933, this group shows a rate of 9-1; in contrast 
to the industry’s rate of 19-65 in 1934, the group’s 
rate is 8-1. “ In other words,” the Bureau says, “ this 
select group, carrying on the same type of industrial 
activity as the larger group, and included in the figures 


powering sense of wrong and a desire to remedy and | for this larger group, had less than half the total 


| frequency rate. 


Safety precautions as adequate as 
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those used by this select group apparently could 
have cut in two the total number of accidents for th: 
industry.” my 
Addressing a conference of representative workers 

the employment of Messrs. Imperial Chemical Industries, 
Mr. Bevin, the general secretary of the Transport an: 
General Workers’ Union, said that the withdrawa| 
of the 1.C.I. from the joint industrial council for the 
industry had created a very difficult situation for th. 
unions. They had the I.C.I. negotiating direct. In 
the case of a number of other firms, the negotiatiny 
machinery had completely broken down and efforts 
were being made to re-establish it. The responsibility 
was, however, the Government’s, and if it did not 
recognise that and take steps to re-establish the negoti- 
ating machinery the industry night find itself at a 
critical moment in a state of chaos. With a re-arma- 
ment programme in progress that constituted a grave 
danger. He did not complain about I.C.I. conducting 
its own labour affairs, but he was certain that to 
leave the rest of the industry uncontrolled and undis- 
ciplined would lead to an upheaval of some kind. 


With Messrs. Imperial Chemical Industries, Mr. Bevis 
went on to say, he wished to establish proper trade 
union negotiating machinery for the various branches 
and grades of its industry apart altogether from any 
welfare scheme. He was not antagonistic to welfar: 
work, but he wanted it put in its proper place. So much 
welfare business had developed that he was afraid some 
of the workers forgot that the real negotiations for 
wages and conditions were carried out by the trade 
unions. Workpeople’s councils and things like that could 
not be a substitute for sound trade union organisation. 


The rates of pay and conditions of service of a thou- 
sand men will be appreciably improved under a plan 
which is being carried out by Messrs. Telephone Rentals, 
Limited. The workers are being put on a staff basis 
and will participate in life insurance and pension 
schemes. They will be graded according to age, service 
and capability. All who are 23 years of age or over 
will, on reaching the required standard, be placed on the 
staff, and become entitled to a fortnight’s holiday with 
full pay. Those who are not eligible to qualify for 
transfer to the staff will have one week’s holiday with 
pay. All employees will be paid for Bank Holidays and 
other national holidays. The change in status carries 
with it the right to participate in combined life insur- 
ance and pension funds with sick pay at full wages for 
13 weeks and at half rates for a further 13 weeks. Fewer 
hours will be worked, without reduction in earnings. 


At a meeting in London last week, the Railway Staff 
National Council considered the claim of the Associated 
Society of Locomotive Engineers and Firemen for im- 

roved wages, a six-hour day and longer holidays. 
here was failure to agree and the claim will now go to 
the National Tribunal. 


In the course of a lecture given at Birmingham 
University last week, Dr. H. E. Collier, reader in the 
Department of Industrial Hygiene and Medicine, ex- 
pressed the opinion that overtime was a prolific cause 
of fatigue, particularly with heavy manual labour, 
high-speed repetitive work and processes exposing 
workers to toxic fumes or dust. ‘‘ With every indica- 
tion,” he said, “‘ that a boom period is before us, very 
careful consideration ought to be given to the question. 
Whatever may be the conditions which appear to make 
overtime in many industries necessary, a medical 
man can only warn industry that if overtime be per- 
sisted in for a lengthy period it is bound to result in 
fatigue and increased sickness. Especially dangerous 
is the noticeable tendency in some quarters to work on 
Sunday. It is not always realised that even increased 
pay does not compensate for loss of rest. If intensive 
overtime must be worked, the week-end break ought 
not to be sacrificed except in extreme emergency. 
Reasonable hours are the soundest economy, and lead 
in the end to maximum production.” 


The correspondent of The Times at New York, states 
that the Committee for Industrial Organisation, 
which has for its ultimate objective the unionising 
of labour on vertical, instead of the traditional hori- 
zontal lines, and as its immediate objective the unioni- 
sing of the steel industry, enjoys much more of the 
Washington Administration’s favour than does the 
Federation of Labour. The C.1.0. officer who is 
directing the drive for unionising the steel industry 
announced, on Wednesday last week, that the orga- 
nisation had already enrolled 82,315 steel workers, 
and that 1,534 of the 2,500 employee representatives 
in the steel industry had affiliated themselves with it. 
At the same time, subsidiaries of the United States 
Steel Corporation stated that negotiations with employee 
representatives for a wage increase were in train. 
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THE MOTOR-DRIVEN COASTER 
‘*CASTLE COMBE.” 


A DEVELOPMENT of some interest in coastal shipping 
is provided by the addition to the fleet of six steamers 
owned by Messrs. Ald Shipping Company, Limited, 
Bristol, of a Diesel-engined vessel, the Castle Combe. 
The vessel, which is of the raised-quarter-deck 
type with open forecastle, the engines aft, and a 
single-pole mast with two derricks situated between 
two large holds amidships and forward, is 155 ft. long 
between perpendiculars, of 27 ft. 6 in. moulded breadth, 
and 10 ft. 9 in. deep to the upper deck. With a registered 
tonnage of 231-5, she is classified 100 A.1 at Lloyd’s 
and also meets Board of Trade requirements. The 
double bottom, decks, casings and hatches are all 
welded, as is also the engine seating, which is 5 ft. 
deep overall. The vessel was designed and constructed 
by Messrs. Charles Hill and Sons, Limited, Albion 
Dockyard, Bristol, in collaboration with the owners 
and the owners’ superintendent engineer, Mr. E. A. 8. 
Machon, M.I.Mar.E. The propelling machinery con- 
sists of a Diesel engine constructed by Messrs. Ruston 
and Hornsby, Limited, Lincoln. The engine is of the 
four-stroke cycle, single-acting type with seven cylinders 
of 12}-in. bore by 15-in. stroke. At its normal speed of 
430 r.p.m., it develops 500 shaft horse-power, but the 
propeller is driven at a speed of 172 r.p.m. through an 
oil-operated reverse-reduction gear, a combination 
which has enabled the machinery space to be kept small 
and the propeller efficiency high. Forced lubrication 
is used throughout, there being two pumps with filters 
and coolers. A standby lubricating pump is also 
fitted. A separate pump is provided in the reverse- 
reduction gear housing. This gear, which includes an 
oil-operated clutch, renders manceuvring easy and 
rapid, control being only a question of turning a plug 
cock, 

Of the auxiliary machinery, two slow-speed plunger- 
type bilge pumps, a centrifugal water-circulating pump, 
a C.A.V.-Bosch lighting dynamo, and a Ruston com- 
pressor for the starting air are all driven from the 
forward end of the main engine. There is an indepen- 
dent auxiliary engine of Messrs. Ruston’s manufacture. 
This is of the four-cylinder type of 38 brake horse-power 
and drives a 22-kW generator, a 23 tons capacity self- 
priming bilge pump, a 120 tons capacity ballast pump, 
and a Reavell air compressor. The two derricks, of 
l-ton lifting capacity each, are served by individual 
electric windlasses made by Messrs. Laurence, Scott 
and Electromotors, Limited, Norwich, who also sup- 
plied the motors for the Emerson Walker windlass and 
the Reid capstan. The current for this machinery is 
supplied by the auxiliary-engine generator. The 
standby lubricating pump is run from this set. The 
steering gear is hand-operated, a Simplex balanced 
streamline rudder being fitted. The exhaust gases 
from the main engines are passed through a Ruston- 
Clarkson thimble-tube boiler at the after end of the 
engine. The water space of the boiler is connected to 
a 24-ton storage tank, which, in turn, is coupled to 
radiators in the accommodation. For use when the 
vessel is in port for any considerable length of time, 
electric immersion heaters are provided in the tank. 
The accommodation, incidentally, is of a high standard ; 
there are three saloons, viz., one for the master, one 
for the officers and one for the crew, and all the officers 
have separate rooms. The galley is fitted with an 
oil-fired cooking range. Three boats are carried, viz., 
two 16-ft. lifeboats and a 12-ft. dinghy. 








THE RECONDITIONING OF THE 
WORKS OF MESSRS. PALMERS 
HEBBURN COMPANY, LIMITED. 


AcqutrED by Messrs. Vickers-Armstrongs Limited, 
in June, 1935, Messrs. Palmers Hebburn Company, 
Limited, Hebburn-on-Tyne, was formerly a subsidiary 
of Messrs. Palmers Shipbuilding and Iron Company, 
Limited, and as that company had ceased shipbuilding, 
and all its shipyard premises had become subject to the 
rationalisation scheme of the industry, the management 
was faced with a peculiar problem in that alternative 
means had to be found of employing, in a revenue- 
producing manner, as much as possible of the 42-acre 
site by businesses other than those for which it had 
originally been laid out. To some extent, and in the 
short period of just under 12 months, this has been 
accomplished by the erection of a galvanising plant and 
by the working up of a nucleus constructional-steelwork 
plant into what is at present a well-occupied installation. 
It was early realised, however, that alterations and 
additions would be required to modernise the existing 
ship-repairing facilities and to increase the usefulness 
of the large dry dock of the company, which has a 
length of 700 ft., a width of entrance of 90 ft., and a 
depth of water over the sill of 29 ft. at H.W.O.S.T. 

_ These alterations have now been completed and 
include the electrification of the dock pumps to secure 
economy and reduce the time required to pump the 
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| dock dry, and the installation of a dock-side 20-ton 


electric travelling crane as an addition to the two exist- 
ing 10-ton cranes, to enable heavy machinery parts, 
rudders and stern frames of large size to be handled. 
Another improvement has been the building of a new 
west jetty by extending the original jetty to a length 
of 660 ft. and installing two 10-ton electric cranes, 
which travel along the jetty and have an outreach of 
120 ft. These new cranes increase the usefulness of the 
adjacent 80-ton sheerlegs, while the jetty enables 
repairs, refits and conversion operations to be conducted 
alongside. The facilities now available for ship 
repairing are therefore extensive and we understand 
that numbers of oil tankers and cargo ships are sent 
regularly to Hebburn for their periodic overhauls. 
Recently, the Anglo-American Oil Company’s tanker 
Saranac was being refitted in the dock while the new 
jetty was occupied on the conversion of the whale-oil 
carrier Strombus into a whale-oil factory. Among 
other vessels in hand for repairs at the same time 
were the Kaolack, Tacoma Star, and Waziristan. In 
the steel constructional department there are in course 
of completion at present a number of steel-framed 
buildings for extensions to factories and other buildings, 
eight large oil-fuel storage tanks for the Thames, 
small footbridges, steel shuttering for concrete work, 
roof trusses, crane jibs, mine-head gear and other work. 
The galvanising plant is capable of dealing with upwards 
of 200 tons of steel a week, and the pickling and galva- 
nising baths, which are capable of accommodating 
very large pieces, have been busily engaged since 
the plant commenced operations in April. The iron 
foundry at Hebburn was reconditioned last year and 
is in active production for the Elswick Works of Messrs. 
Vickers-Armstrongs Limited, by whom it is managed 
separately. 








RESEARCH ON CAST IRON. 


For some two or three years past the British Cast- 
Tron Research Association has conducted investigations 
into the formation of graphite in cast-iron and its 
modification, and, briefly, the process for the refine- 
ment of graphite evolved as a result of this research 
consists in the incorporation in the melt of a small 
amount of titanium and the subsequent treatment of 
the molten iron by an oxidising gas. The many prob- 
lems encountered in the course of the investigations, 
some of which apparently have not yet been entirely 
solved, were described in a contribution presented 
at the recent autumn meeting of the Iron and Steel 
Institute. This we hope to reproduce in our columns, 
but a brief allusion to the paper will be found on 
page 511, ante. The matter was again referred to in 
the fifteenth annual report of the Association for the 
year ending June 30, 1936, which was presented and 
unanimously adopted at the annual general meeting, 
held on November 5 at the Hotel Victoria, London, 
W.C.2. In the report, the work on graphite refinement 
is described as the most fundamental investigation 
which is being conducted by the Association, and a 
theoretical explanation of what takes place during the 
refinement process is offered. It is suggested that 
graphite originates not, as proposed in an earlier theory, 
from undissolved graphite nuclei, but from particles of 
a crystalline, but non-metallic, character. The titan- 
ium effects refinement probably by the formation, 
during the gas treatment, of a low-melting titanium 
slag which envelops the non-metallic particles already 
present. As this envelope is fluid, the particles are 
prevented from exerting an innoculating action, thus 
permitting the metal to solidify in the supercooled 
state, the graphite assuming a very finely-divided 
form. 

One of the outcomes of the research has been to 
draw renewed attention to the importance of non- 
metallic inclusions, their nature and distribution, and 
apparatus has been set up for the purpose of separating 
non-metallic inclusions from pig and cast irons with 
a view to their subsequent analysis. It is stated that 
several separations and analyses have already been 
made. Among other work on alloy cast irons, an 
investigation on the influence of aluminium on cast 
iron has been put in hand during the year. It is 
pointed out that aluminium irons have properties 
which are likely to be of considerable value in the 
industry, but their use has been rendered virtually 
impossible by the readiness with which aluminium 
oxidises during melting. This results in the appear- 
ance of inclusions of aluminium oxide in the metal, 
with accompanying porosity, causing inferior mech- 
anical properties. Hence the new investigation has 
first been directed towards overcoming this difficulty, 
with, it is stated, promising results. 

The development of the now well-known balanced- 
blast cupola, the main claims advanced for which are 
a substantial saving in coke consumption, increase in 
hourly output, and decrease in costs of patching and 
lining repairs, is ing very satisfactorily. The 








progress 
report for 1935 recorded that 95 of these cupolas had 
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been installed or were under construction, the aggregate 
hourly output represented being 670 tons. At the 
time the present report was written, these totals had 
grown to 14] cupolas and 1,078 tons, respectively. In 
the sands and refractories section of the Association’s 
work, the report records that considerable progress 
has been made during the past year in an investigation 
on the use of certain naturally-occurring clays as 
bonds for moulding sands, both natural and synthetic. 
The problem of refractory linings for cupolas and 
rotary and other furnaces has also received attention, 
mainly by the examination of samples from members, 
the service life of the samples being known. 

Some brief particulars of the finances of the Associa- 
tion are given in the report. The total income for 
the year, namely, 14,118/., was the largest in the 
history of the Association, and the total expenditure 
was 13,6781. It is emphasised, however, that it has 
not been possible to earn more Government grant 
than the limit of 5,000/. given for an industrial and 
grant-earning income of 7,000/., the whole of the 
remainder of the income having been non-grant- 
earning. The scheme provides that for each 2501. 
received in excess of 7,0001., from industrial subscrip- 
tions or donations, a similar sum can be obtained in 
grant. That steady progress is nevertheless being made 
is indicated by the fact that, last year, it was possible 
to raise the 7,0001. minimum only by securing 300/. 
by means of a special appeal to a group of members, 
which, this year, has not been necessary. 

At the annual general meeting of the Association, 
the Earl of Dudley, M.C., was elected President, 
thus succeeding Major F. A. Freeth, O.B.E., F.R.S., 
who has held office since November 1, 1933, and 
Lord Austin and Professor T. Turner were elected 
vice-presidents. Lord Dudley presided at the lunch 
which followed the annual meeting, and, in the course 
of his address, emphasised the importance of collective 
effort in research. He said that whereas, in the past, 
brilliant individual discoveries had been made in the 
industrial field, under present conditions it was only 
by collective action, organised by such bodies as the 
British Cast Iron Research Association, that British 
industry could hope to maintain its position. In his 
concluding remarks he drew attention to the Associa- 
tion’s present accommodation, and hoped that it 
might be possible, during the good times which lay 
ahead, to ensure the prosperity of the cast-iron industry 
by giving its Research Association permanent and 
thoroughly modern accommodation. In proposing a 
vote of thanks to the President, Sir Alexander Gibb, 
G.B.E., F.R.S., paid a tribute to the valuable help 
rendered by the Association to the Institution of Civil 
Engineers’ Commitee on the Detérioration of Structures 
in Sea Water. Sir William Larke, K.B.E., who 
seconded the motion, said that the best thanks which 
could be rendered to the new President would be to 
ensure not only that adequate funds were available 
to enable the programme of research to be continued, 
but that the industry absorbed the results produced in 
the course of the Association’s investigations. 








3,500-H.P. FULLAGAR ENGINE. 


Tue manufacture of the Fullagar engine for land 
use was taken up by Messrs. The English Electric 
Company, Limited, at their Rugby works, some four- 
teen years ago. At the time, some prejudice existed 
against the design on account of the unfortunate 
experiences associated with some of the earlier marine 
models, but as we stated when describing a 2,500-h.p. 
engine, constructed by the English Electric Company 
for use in Bermuda, in ENGINEERING, vol. cxxx, page 7 
(1930), it was in detail design rather than in principle 
that these engines were defective. Perhaps the best 
proof that the design, as developed by the English 
Electric Company, is thoroughly sound, and results in 
an engine comparing favourably with alternative 
designs, is afforded by the fact that the company had | 
built some 36 engines of this type previous to our 
description of the 2,500-h.p. model, and that since 
that date, this number has been nearly doubled. It 
is also significant of the reliability and economy of the 
design that many of the engines supplied have been on 
repeat orders. The 3,500-h.p. engine illustrated in 
Figs. 1 to 3 on pages 528 and 529, which has just 
been completed, is, for example, for the Bermuda 
Electric Light, Power and Traction Company, Ltd., 
who were also the customers for the 2,500-h.p. engine 
previously described. All the earlier English Electric 
Fullagar engines were of the air-injection type, but 
about six years ago, that is, about the time of the 
delivery of the 2,500-h.p. engine, research and experi- 
mental work was begun at the Rugby works in con- 
nection with airless injection. This work was carried 
to a successful issue, and airless injection was adopted 
for the whole range of Fullagar engines made at 
Rugby. The opposed-piston design lends  itself- 
particularly well to this ys of injection. The disposit- 
tion of the scavenge and exhaust ports at opposite 
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ends of the cylinder enables the complete circumference 
of the bore to be available for scavenge ports. The 
possible area is therefore virtually double that available 
in the more usual arrangement, with the result that 
scavenge and exhaust losses are extremely low. In 
addition, the design is such that two diametrically- 
opposed fuel-injection valves can be arranged in the 
centre of the combustion space, so that very effective 
penetration can be ensured. 

The 3,500-h.p. engine is an eight-cylinder model 
developing its rated power at 214 r.p.m., at which 
speed the engine has actually been operated on the 
test bed. The requirements of the purchasers, however, 
limit the speed to 200 r.p.m., at which speed the rated 
full-load output is 3,275 brake horse-power. The 
engine, when installed, will bring the aggregate power 
in the Bermuda power station up to 10,000, all the 
units being driven by English Electric Fullagar 
engines. Broadly speaking, the 3,500-h.p. engine is 
very similar to the 2,500-h.p. unit already described, 
the major differences being in the number of cylinders 
and the method of fuel-injection employed. The 


cylinder bore and piston stroke are identical in the | 





two engines, being 19 in. and 22 in., respectively. It 
will be seen from Figs. 1 and 3 that the arrangement 
of the cylinders in pairs has been retained, and a 
further point in common between the two engines is 
that no part, with the exception of the flywheel, 
exceeds eight tons in weight. This proviso greatly 
facilitates the erection of the engine in countries 
where transport facilities may be limited, and is, of 
course, reflected in the construction of the main casing. 
The bedplate is made in four main pieces, the position 
of two of the joints being shown in Fig. 1. The 
crankcase is in six main sections, the four inner sections 
each corresponding to a complete two-cylinder unit, 
so that the parts are identical in a four, six or eight- 
cylinder engine. Each section is built up with front 
and rear columns of such a width as to form a con- 
tinuous structure, and carrying the lower crosshead 
guides on their inner faces. The columns are joined 
transversely by bridge pieces, in addition to the bed- 
plate. The assembly of the crankcase described is 
illustrated in Figs. 1 to 3. Each of the cylinder 
blocks, containing two bores, is made in two pieces, 
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with a horizontal joint, the latter being visible just 
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above the injection valves in Fig. 2. The upper 
portion of the cylinder block forms the scavenge-air 
receiver, as shown in the same illustration, and each unit 
is joined to adjacent units with connections of large 
area, so that the four units make up one continuous 
scavenge receiver round the whole of the cylinders. 
The arrangement of the scavenge belt at the top 
enables a more-direct path to be employed for the 
scavenge air, since the scavenge pumps are at the top 
of the cylinders. It will be seen from Figs. 1 and 2 
that the cylinder blocks are surmounted by the castings 
carrying the upper crosshead guides, and that these, in 
turn, form a seating for the scavenge pumps. In the 
smaller English Electric Fullagar engines, the upper 
crosshead forms the scavenge-pump piston and is 
rectangular in plan, but in the engine illustrated, the 
practice adopted on the 2,500-h.p. model is followed, 
the pump being of circular section, and being fitted 
with a ringless piston connected to the upper cross- 
head by a piston rod passing through a metallic pack- 
ing gland. The scavenge pumps are double-acting, 
and are of simple design, the valve boxes being located 
beside the cylinder. A drawing of the suction valves 
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and of the scavenge-pump piston-rod gland were given 
in our description of the 2,500-h.p. engine. The 
arrangement of the delivery valves is practically 
identical to that of the suction valves, but the detail 
design renders it impossible to assemble the valve 
units in an incorrect manner. The arrangement of 
the air passages terminating in the scavenge trunk is 
shown in Fig. 2, and the location of the exhaust trunk 
can be seen in the same illustration. 

The design of the cylinder liners was discussed in 
our previous article, and it will now be sufficient to 
state that the scavenge ports are tangential, the angle 
being such that just the required degree of turbulence 
is set up in the entering stream of air. Great import- 
ance is attached to the design of the apertures in the 
liner through which the nozzles of the injection valves 
pass. It will be seen by comparing Fig. 2 with the 
cross section of the 2,500-h.p. engine that only minor 
modifications have been rendered necessary at this 
point by the adoption of airless injection. There are 
tive holes in each of the fuel-valve nozzles. The valve 
bodies are adequately cooled, and the complete valve 
and holder can be removed in two or three minutes 
by undoing two nuts. The maximum pressure in the 
fuel line on full load is approximately 5,000 lb. per 
square inch. The pistons are made in two parts, the 
heads being in a special alloy forged steel, instead of in 
cast iron as in the earlier engine. The pistons are oil 
cooled, the oil being delivered and withdrawn through 
telescopic pipes as shown in Fig. 2. The arrange- 
ment of the connecting rods, and also of the tie rods 
connecting the upper and lower pistons, remains 
unaltered. The engine is also similar to previous 
models in that there are no bearings between the cranks 
for each pair of cylinders. All the crossheads are of 
cast steel with white-metalled slippers, the small-end 
bearings are of steel lined with white metal and with 
floating gudgeon pins, and the big-end bearings are 
white-metalled steel castings. The crankshaft is in 
two parts with an extension shaft outside the flywheel 
for the bearing, which is located between the flywheel 
and the generator, : 
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ENGINE ON Test BEp. 


The camshaft is mounted on the front of the engine 
just below the fuel valves, as shown in Fig. 2. The 
arrangement of the drive is similar to that on the 2,500 
h.p. engine, and was illustrated in our previous article. 
It may be recalled that the drive is through the medium 
of a vertical shaft at the flywheel end of the engine, 
with skew gearing at each end. The fuel pumps are of 
standard C.A.V.-Bosch type, and they are mounted 
in front of the engine just above the camshaft. As 
shown to the right in Fig. 2, the drive is from the 
fuel-pump cams through rocking levers to the under- 
side of the fuel-pump guides. The rollers at the cam 
end of the levers are fitted with needle bearings. In 
the size of pump fitted on this engine, a relief valve is 
fitted in the high-pressure fuel delivery-line, to guard 
against the generation of excessive pressures in the 
system. The fuel regulation is carried out through the 
medium of a shaft running along the engine, and 
mounted in ball bearings in housings attached to the 
underside of the scavenge-belt castings. Arms 
mounted on this shaft are coupled to the fuel-pump 
racks, the regulating shaft being connected through a 
telescopic link to the governor arms at the flywheel 
end of the engine. The telescopic link enables the 
fuel-pump racks to be operated by the throttle valve 
independently of the governor. A trigger and shaft, 
shown below the pump end of the rocking levers in 
Fig. 2, is provided so that the pumps may be cut out 
independently. This is effected by the movement of 
the trigger along the underside of the lever until the 
pump end of the lever is lifted sufficiently for the lever 
to clear the peak of the cam. The governor is identical 
with that fitted to the 2,500 h.p. engine, and is arranged 
so that the weights do not commence to move out 
before an engine speed of approximately 155 r.p.m. 
has been reached. To obviate the delivery of heavy 
charges of fuel from the injection valves during the 
starting period, a hand throttle is employed. This 
enables the operator to run the engine at any desired 
speed below the governed speed, and is also useful in 
enabling the engine to be brought up to speed gradually 
on starting. In addition, after adjustment or overhaul 
of any part of the engine, the hand throttle enables the 
operator to keep the engine ticking over at a slow speed 
while making an examination. Actually, the engine 
will turn over at less than 50 r.p.m with a complete 
absence of misfiring, or other signs of irregularity in the 
injection system. An emergency governor, connected 
to gear operating on the fuel pumps, comes into opera- 
tion if the speed rises above a pre-determined figure. 
This governor is coupled to a shaft, which runs along 
the main casing of the engine below the camshaft, and 
operates bolts, which, in the case of an emergency stop, 
come into operation and lock the fuel-pump plungers 
at the top end of the stroke clear of the fuel-pump 
levers. This emergency cut-out provides a means of 
stopping the engine entirely separate from the throttle 





operating the racks, 
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In the 2,500-h.p. engine, two of the cylinders were 
provided with air-starting valves, but on the larger 
engine, four cylinders are equipped with these valves. 
The starting air is delivered to a master valve operated 
from the control station, and from thence to timing 
valves operated by hardened cams on the camshaft in 
the usual way. From the timing valves, the air passes 
to the cylinders through non-return valves mounted on 
the centre line of the cylinder. The air-starting 
arrangement is particularly efficient, the maximum 
pressure required being 400 lb. per square inch and the 
volume of air used being extremely low. In an 
actual trial, we found that the starting lever could be 
released about four seconds after it had been pulled over, 
the drop of pressure in the receiver being only a few 
pounds. The engine will start with the pressure in the 
receiver as low as 140 lb. per square inch. The non- 
return valves will not lift unless the pressure in the 
cylinder is less than that of the starting air. Each 
injection valve is fitted with an air relief and charging 
valve, and this feature, in conjunction with the priming 
device on the fuel pump, enables the whole injection 
system to be primed and exhausted of air after any 
cleaning or adjustment has been made. Normally, 
there is no need to prime the engine, even after it has 
been standing for some considerable time. 

As regards ancillary apparatus, the lubricating-oil 
pump, which serves for the piston-cooling system, as 
well as for all the bearings, is of the gear type. It is 
mounted on the end cover of the crankcase remote 
from the flywheel, and is driven through gearing and a 
flexible coupling, the gearing giving a pump speed of 
368 r.p.m. The pump delivery is separated into two 
distinct systems, a low-pressure system for the supply 
to the bearings, and a higher pressure system for piston 
cooling. In addition to the main bearings, big and 
small ends and camshaft, the pump supplies oil for the 
crossheads, upper crosshead guides, and outer bearing. 
The circulating pump for supplying the water to the 
cylinder jackets is a separate unit. As in the 2,500-h.p. 
engine, the controls are grouped at ground level and are 
extremely simple. There is a throttle lever on the left 
operating the fuel-pump racks, and a lever on the right 
controlling the starting air. There is a button above the 
latter lever for the emergency trip, and a handwheel 
for the speeder gear. The emergency trip gear can also 
be operated and reset from the engine platform, and the 
speeder gear can be electrically operated from the 
switchboard, The indicator gear is identical with that 
described and illustrated in our article on the 2,500-h.p. 
engine. The marked economy in floor space resulting 
from the design was also referred to in our description’of 
the 2,500-h.p. engine, and applies with even greater 
force to the larger model, as it is primarily due to the 
elimination of two of the three cranks per cylinder 
usually associated with opposed-piston engines. The 
remarks regarding the good accessibility of the design 
also apply to the larger engine. 

Turning now to the performance, the calculated 
b.m.e.p. is about 65 lb. per square inch, and the 
i.m.e.p. is 81 lb. per square inch. At a crankshaft 
speed of 214 r.p.m., the piston speed is 785 ft. per 
minute. The scavenge-air pressure is 1-8 lb per square 
inch. Fuel consumption and exhaust temperature 
curves on a brake horse-power basis are given in Fig. 4, 
the fuel consumption being shown in pounds per hour, 
pounds per brake horse-power hour, and pounds per 
kW. hour. It will be noticed that the remarkably low 
consumption of 0-365 1b. per brake horse-power hour is 
obtained at about 85 per cent. load, and that the con- 
sumption does not exceed 0- 3675 Ib. between 75 per cent. 
and 100 per cent. load. The very satisfactory improve- 
ment on the guarantee consumption figure, as shown 
by the curves giving consumption in Ibs. per hour, 
will also be noticed. 





THE LATE MAJOR-GENERAL SIR 
NEWTON MOORE, K.C.M.G. 


WE note with regret the death of Major-General the 
Hon. Sir Newton James Moore, K.C.M.G., which 
occurred in a nursing home in London after an opera- 
tion on October 28. Sir Newton, who was president 
of Messrs. The Dominion Steel and Coal Corporation of 
Canada and its subsidiary companies and a director of 
Messrs. The General Electric Company, Limited, and 
of Messrs. Consolidated Tin Mines of Burma, Limited, 
Messrs. Great Boulder Proprietary Gold Mines, Limited, 
and other companies, was the son of the late Mr. James 
Moore, J.P., and was born at Bunbury, Western 
Australia, on May 17, 1870. He received his education 
in his native town and at Prince Alfred College, 
Adelaide, South Australia, and took up the profession 
of surveyor and civil engineer. He was for long a 
member of the Institution of Surveyors of Western 
Australia, and was eventually elected president. 
Taking up politics, he became Member of the Parliament 
of Western Australia for Bunbury in 1904, and in the 
following year joined the Cabinet. He was elected 








Premier jin 1906, at the early age of 36, and for his 
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services to his State and to the Empire was made a 
C.M.G. in 1908 and a K.C.M.G. in 1910. He remained 
Premier until 1911, in which year he came to London 
as the first Agent-General for Western Australia, a 
position he continued to hold until 1918. 

Always an enthusiastic volunteer, he gradually rose 
to the rank of lieut.-colonel of the 18th Regiment 
Australian Light Horse, which he commanded from 
1901 to 1908. He was subsequently the Officer 
commanding the Australian Intelligence Corps, Western 
Australia, and was the recipient of the Volunteer 
Officers’ Decoration. In May, 1915, Sir Newton was 
appointed Commandant of the base depot in this 
country of the Australian and New Zealand Army 
Corps, but shortly after was given the exacting position 
of General Officer Commanding the Australian Imperial 
Forces in Great Britain, which position he occupied 
until 1917. Following his retirement from the Agent- 
Generalship of Western Australia he continued to live 
in this country, and from 1918 till February, 1932, was 
Member of Parliament, first for St. George’s, Hanover- 
square, and subsequently for North Islington, and 
finally for Richmond, Surrey. On giving up active 
politics, Sir Newton devoted himself to business 
interests, and his wide experience and knowledge 
proved to be of great service wherever he applied 
them 








ENGINEERING TRAINING AND 
EDUCATION. 


Institution of Electrical Engineers Graduateship 
Kxamination.—At the graduateship examination of the 
Institution of Electrical Engineers, to be held in May, 
1937, and in subsequent years, only associates and 
students whose subscriptions for the current year have 
been paid will be allowed to enter. Another require- 
ment is that candidates must have lodged with the 
secretary in London a duly-completed proposal form E 
for election as an associate member. Moreover, 
candidates who have attained the age of twenty-eight 
years, or more, in the year in which they enter for the 
examination, must have lodged with the secretary a 
duly-completed proposal form GS for election as a 
graduate. Candidates sending in proposal forms 
must deposit with the Institution, at Savoy-place, 
Victoria-embankment, London, W.C.2, the sum of 
21. 2s., which will be applied in part payment of their 
first annual subscription, but will not be returned in 
the event of a candidate not completing his election. 








LAUNCHES AND TRIAL TRIPS. 


‘ Seria.’’—Single-screw oil-tank motorship; single- 
woting, solid-injection, four-cycle, supercharged, six- 
cylinder Werkspoor Diesel engine. Trial trip, October 
3} Main dimensions, 425 ft. by 54 ft. 3 in. by 31 ft. 
Built by Messrs. Swan, Hunter and Wigham Richardson, 
Limited, Wallsend-on-Tyne, for The Anglo- 
Saxon Petroleum Company, Limited, London. 


Messrs. 


“ Ducress or Apercorn.”—Twin-screw Diesel-clectric 
tender, fire and salvage vessel, and tug; vertical, trunk- 
piston, two-stroke, airless-injection, eight-cylinder Har- 
land-B. & W. Diesel engines, each direct-coupled to an 
electric generator having an output of 410 kW at 
550 r.pan. The two main propulsion motors are each 
of 500 s.h.p. Entry into service, October 23. Main 
dimensions, 126 ft. 9 in. by 27 ft. by 12 ft. 6 in. Built 
and engined by Messrs. Harland and Wolff, Limited, 
Belfast, for the Belfast Harbour Commissioners. 

* PELLICULA.”—Single-screw oil-tank motorship ; 
single-acting, four-cycle, six-cylinder Hawthorn-Werk- 
spoor Diesel engine supplied by Messrs. R. and W. Haw- 
thorn, Leslie and Company, Limited, Hebburn-on-Tyne. 
Launch, October 29. Main dimensions, 425 ft. by 54 ft. 

in. by 31 ft Bult by Messrs. Cammell Laird and 
Company, Limited, Kirkenhead, to the order of Messrs. 
Anglo-Saxon Petroleum Company, Limited, London. 

“ Cornneatu.”’—Single-serew steamer; triple-expan- 

supplied and fitted by Messrs. The North 
Eastern Marine Ragincceinn Company, Limited, Sunder- 
land. Launch, October 29. Main dimensions, 215 ft. 
by 34 ft. 6 in. by 15 ft. Built by Messrs. 8S. P. Austin 
and Son, Limited, Sunderland, for Messrs. Cory Colliers, 
Limited, London 


sion engine 








Mowtuty Butieti~n on Roap Inrormation.—The 
British Road Federation, Limited, has founded a new 
publication, entitled Monthiy Bulletin on Road Informa- 
tion, the first number of which has now been published. 
The Federation, which comprises 38 national organisa- 
tions, is intended to protect the interests of all persons 
concerned in the use of the roads, to promote a construc- 
tive transport policy in the national interest, and, in 
particular, to speak on behalf of the road-transport 
industry as a whole. At the beginning of October, the 
Federation was reorganised in order to extend and 
enlarge its work. A full-time secretary, Mr. R. Gresham 
Cooke, M.A., has been appointed and new and larger 
offices secured at 120, Pall Mall, London, S8.W.1. he 
first issue of the new Bulletin contains reports, excerpts 
from addresses, and various statements on, and proposals 
regarding, severa| aspects of road and road-transport 
problems. : 
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TENDER. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tender, the closing date of which 
is furnished. Details may be obtained on application 
to the Department at the above address, quoting the 
reference number given. 

Complete Boiler-House Plant, comprising buildings, 
water-tube boilers, feed-water plant, pipework, coal 
and ash-handling equipment, chimney, and accessories. 
State Electricity Commission of Victoria, Melbourne ; 
March 2. (T.Y. 2,137.) 








CONTRACT. 


Messrs. THe Liverroot REFRIGERATION COMPANY» 
Limtrep, Polar Works, Sankey, Warrington, have 
received an order from H.M. Government for the supply 
and installation of a large refrigerating plant which they 
will erect overseas. The plant will comprise seven 
“ Polar” sleeve-valve, vertical, single-acting, totally- 
enclosed, triple-cylinder ammonia compressors operating 
on the two-stage principle, each being driven through 
endless multiple-vee belts by enclosed-ventilated, slip- 
ring electric motors. Seven condensers will also be 
installed, three of the multitubular type and four of the 
atmospheric t The plant is to be for ice 
making, for refrigerating several cold stores, and for 
aiz conditioning. 








BOOKS RECEIVED. 


Department of Overseas Trade. No. 653. Report on 
Economic and Commercial Conditions in Japan, 
June, 1936. With Annexes on Ex ic Conditions in 
Korea, Formosa and Japanese Mandated Territory. 
By Sm G. B. Sansom. London: H.M. Stationery 
Office. [Price 2s. 6d. net.] 

United States National Bureau of Standards. Handbook 
HB20. X-Ray Protection. Washington: Superin- 
tendent of Documents. [Price 5 cents.] 

United States National Bureau of Standards. Miscellaneous 
Publication M123. Production of Pressboard from 
Cornstalks. By Baker WINGFIELD and others. 
Washington: Superintendent of Documents. [Price 
5 cents. | 

The Alternating 
Second edition. 
Sons, Limited. [Price 2s. 6d, net.] 

iccumulator Charging. Maintenance and Repair. 
Fifth edition. By W. 8. Ispetson. London: Sir 
Isaac Pitman and Sons, Limited. [Price 3s. 6d. net.] 

Machinery and Equipment of the Cane Sugar Factory. A 
Textbook on Machinery for the Cane Sugar Industry. 
By L. A. Tromp. London: Norman Rodger. [Price 
30s. net.) 

Der Hochbau. Eine 
der Baukonstruktionen. 
Vienna: Julius Springer. 

International Association for Bridge and Structural 
Engineering Second Congress. Berlin-Munich, 
lst to 11th October, 1936. Preliminary Publication. 
English edition. Berlin: Wilhelm Ernst und Sohn. 
[Prices, 34 marks (Germany), 25-50 marks (other 
countries).] 

The Coal Problem. 
Dickie. London : 
[Price 5s. net.] 

Methodik und Anwendungsméglichkeit der Zeitstudie in 
der Textilindustrie. By Dr.-Inc. P. Brerorerp. 
Berlin: V.D.1.-Verlag, G.m.b.H. [Price 4-50 marks.]} 

Air Ministry. Meteorological Office. Reference M.O. 401. 
The Weekly Weather Report for the Period March 3rd, 
1935, to February 29th, 1936 Volume LIL. New 

Particulars of Temperature, Rainfall and 
Bright Sunshine for Each Week. London: H.M. 
Stationery Office. [Price 7s. 6d. net.) 

Analysis and Design of Steel Structures. By Prorxssors 
Atmon H. Futter and Frank Kerexkes. London : 
MacMillan and Company, Limited. [Price 25s. net.] 

Hilfsbuch fiir die praktische Werkstoffabnahme in der 
Metallindustrie. By Dr. pu. E. Damerow and 
Dret.-Ine. A. Herr. Berlin Julius Springer. 
[Price 9-60 marks.] 

Building Construction. A 
and Details of Modern Construction. 
MITCHELL, assisted by A. M. Mrircneti and A. E, 
Hovtsrow. Part 2. Advanced Course. Twelfth edi- 
tion, revised and enlarged. London: B. T. Batsford, 
Limited. [Price 10s. 6d. net.] 

Seventeenth Annual Report of the Ministry of Health, 
1935-36. London: H.M. Stationery Office. [Price 
5e. net.) 

Graphostatik. By Proressor Dr.-Inc. E. Trerrrz. 
Leipzig: B. G. Teubner. [Prices, 6-40 marks (Ger- 
many), 4:80 marks (other countries).] 

Department of Scientific and Industrial Research. 
of the Forest Products Research Board for the 
1935. London : H.M. Stationery Office. 


22. net.) 
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Current Circuit. 
London: Sir 


Enzyklopidie der Baustoffe und 
By Proressor Srtvio Moar. 
[Price 16 marks.] 


A Survey: 1910 to 1936. By J. P. 
Methuen and Company Limited. 
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Tae Iystirvre oF MARINE ENGINEERS.—The annual 
conversazione of the Institute of Marine Engineers will 
be held at Grosvenor House, Park-lane, London, W.1, 
on November 27. 

Tue Lystrrution or Civi. ENGineERS.—At a meeting 
held on November 3, Field-Marshal Sir William Riddell 
Birdwood, Bart., G.C.B., Sir William Henry Bragg, 
O.M., K.B.E., F.R.S., and Monsieur Charles Prosper 
Eugéne Schneider, D.Sc., were elected honorary members 
of the Institution. 
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PERSONAL. 

Mr. Lewis CHAPMAN has resigned from the Board 
of Messrs. The Birmingham Small Arms Company, 
Limited, owing to the fact that his whole time is required 
by the greatly increased activity of the steel companies 
in the B.S.A. group, Messrs. William Jessop and Sons, 
Limited, and Messrs. J. J. Saville and Company, Limited, 
Sheftield, of both of which he is managing director. 


Mr. WitLovcHBy Buttock has resigned his position 
as deputy to the chairman of Traffic Commissioners 
for the Yorkshire Area, and, in his place, the Minister o 
Transport has appointed Mr. E. Russert GuRNEY to 
assist in dealing with applications in the Yorkshir 
area from goods carriers for licences under the Road 
and Rail Traffic Act. 


Mr. Eric Rea, who has been County Agricultural 
Organiser for Gloucestershire since 1931, has resigne:| 
that position and is joining the staff of Messrs. R. A 
Lister and Company, Limited, Dursley, as agricultural! 
adviser to the board of the Company and of its associat «| 
firms. He takes up his new duties on February 1, 1937. 


Messrs. Ruston anp Hornssy, Limrrep, Lincoln 
have appointed Mr. E. H. Siddall, who has been attached 
to the firm’s Glasgow branch for the past seven years, 
to be manager of the Dublin branch in succession t: 
Mr. T. C. Ives. 


Messrs. SANDERSON BROTHERS AND NEWBOULD, 
Luuarep, Attercliffe Steel Works, Newhall-road, Sheffield, 
have appointed Mr. J. C. Walker to be works manager. 


Messrs. THE Mrertezs Watson Company, Limirep. 
Scotland-street, Glasgow, C.5, have concluded an arrange 
ment with Mrssrs. THe Girt PrRoPretteR CoMPAny. 
Limrrep, 17, Victoria-street, London, 8.W.1, whereby 
the former firm now has a licence to manufacture axiu! 
flow pumps to the designs and patents of Messrs. Th: 
Gill Propeller Company. Mr. J. H. 8. Linscott, who has 
been associated with the latter company in the develo, 
ment of the pumps, has been engaged by Messrs. Mirrlees 
Watson to take charge of the work. 


Mr. Horace J. Youne has been appointed chiel 
technical representative and metallurgist to Messrs 
Sheepbridge Stokes Centrifugal Castings Company, 
Limited, Sheepbridge Works, Chesterfield. 


Messrs. F. Perkins, Limrrep, Peterborough, have 
appointed two members of their staff to act on special 
liaison work with motor-lorry and car manufacturers 
with the object of promoting, in collaboration with these 
firms, the use of Perkins Diesel engines throughout the 
world. Mr. V. E. Bridgen will discuss the sales aspect 
and running-costs comparisons, whilst Mr. G. R. G. 
Gates will act as technical consultant. 


Messrs. THe STavEtEY CoaL AND [RON COMPANY, 
Lrrrep, near Chesterfield, inform us that following 
the success which has resulted from the introduction 
of their 3-in. and 4-in. diameter metal spun pipes, they 
have now extended their plant to produce 6-in. diameter 
pipes of this type. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 
The Welsh Coal Trade.—The announcement that the 


Anglo-Italian trade agreement had been signed was 
welcomed on the Welsh steam-coal market last week. 
A deputation of coal owners, led by Mr. W. North Lewis, 
chairman of the Executive Board of the Monmouthshire 
and South Wales Coal Owners’ Association, and com- 
prised of Mr. H. H. Merrett, Mr. Percy Phillips, Mr. L. D. 
Williams and Mr. P. E. Holden, were to leave for Rome 
to complete arrangements for a resumption of trade 
between South Wales and Italy. Italy was at one tim« 
the district’s vital market for large coals, and the sus 
pension of shipments to this direction resulted in the 
accumulation of excessive stocks of these grades at the 
pit heads, which, in turn, necessitated curtailed produc- 
tion. It was hoped that these stocks would now be 
materially reduced, thereby allowing the collieries to 
work more freely. The French market displayed a 
good activity last week, but trade with all the other 
principal export destinations remained very quiet. Cus- 
tomers generally continued to make purchases on a very 
restricted scale and displayed only a meagre interest in the 
forward positions. The demand from inland consumers, 
however, was briskly maintained and collieries engaged 
in this business were well employed. Inquiry on con 
tract account remained restricted to a few small orders. 
There was hardly any new inquiry for large coals, and 
collieries continued to offer excessive quantities for early 
shipment at recent easy figures. Second qualities, how- 
ever, met a fair request. Demand for cobbles showed no 
improvement, and plentiful supplies were freely available 
at dull values. Washed small and sized kinds wer 
scarce and strong, and with stems difficult to arrange for 
some time ahead, business was held in check. Ordinar} 
smalls were only sparingly offered and prices were well 
upheld, but interest in the bituminous sized kinds was 
again restricted and the tone was weak. Throughs met # 
moderate demand and were steady. Active conditions 
again ruled for cokes and strong figures were commanded. 
Patent fuel was firm. 


The Iron and Steel T'rade.—Active conditions remained 
in evidence in the iron and steel and allied trades o! 
Monmouthshire and South Wales last week, and most 
works were heavily committed for some time ahead. 
The demand continued active and, although outputs had 
increased, works found it difficult to keep pace with 
deliveries. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—During the past few weeks there has 
been a steady influx of orders and inquiries. Following 
the receipt of the 100,000/. order from Italy for forged 
steel high-pressure hydrogenation vessels, further busi- 
ness has been secured. These include contracts for 
clinker grinding plant (comprising two combination-tube 
inills, complete with pumping and conveying equipment 
and dust-collecting plant) for Bristol; clinker grinding 
plant (comprising combination tube mills and cement- 
handling auxiliaries) for Oxford; a large rotary kiln 
for the Continent ; and six tube mills for crushing gold 
ore in South Africa. Sheffield Chamber of Commerce 
this week reports the receipt of the following inquiries : 
From Bristol for aircraft steels and small tools; from 
New York City for 1,000 gross malleable iron heels ; 
from Holland for steel for dental laboratory purposes ; 
from St. Albans for miners’ aluminium hats; from 
Burton-on-Trent for mild-steel rings; from the Persian 
Gulf for stainless steel goods; from Walsall for per- 
manent magnets ; and from Basrah, Iraq, for saws and 
tools. Inquiries have also been received from agents in 
Calcutta, Turkey, British Guiana, Palestine, and Van- 
couver, wishing to represent Sheffield firms in those 
markets. No important developments have taken place 
in the steelmelting sections, beyond that outputs con- 
tinue to increase, and the year’s total is certain to con- 
stitute a record. Unlike some other districts, steel pro- 
ducers here are not experiencing undue delay in securing 
their usual tonnages of pig-iron and hematites. The 
scrap market is strong and active. In the heavy machinery 
and engineering branches business has been well main- 
tained. Rolling mills, forges, and press shops are all 
working to capacity, while foundries are similarly em- 
ployed. Makers of electrical equipment, rticularly 
those specialising in the production of motors for tramcars 
and trolley "buses, have good order books. Many of the 
orders are from overseas. In connection with electric 
power-station developments, Sheffield Corporation is to 
place contracts for the supply of polypha:e meter-testing 
equipment, one 50,000-W turbo-alternator, complete 
with the necessary ancillary plant, one boiler unit having a 
maximum continuous evaporative capacity of 187,500 
lb. of steam per hour, complete with the necessary 
ancillary plant, and one 15,000-kVA transformer. The 
demand for stainless steel, and other classes of high- 
efficiency steels, is strong and sustained. The tool trades 
are busier. 

South Yorkshire Coal Trade.—There is a slight improve- 
ment in the export position. A few more inquiries are in 
circulation at Hull from countries on the Baltic seaboard. 
Business with the Mediterranean and Continental ports 
develops slowly. Best hards are on offer, but washed 
nuts and smalls are scarce for shipment. On inland 
account an active tone exists. Industrial fuel continues 
in strong demand. Iron and steel works are buying heavy 
tonnages. Small coal is in short supply. Electrical- 
generating works and coke makers are accounting for 
large purchases. The house-coal trade shows improve- 
ment. Foundry and furnace coke are in strong demand. 
Quotations are: Best branch-handpicked, 278. 6d. to 
29s. 6d.; kitchen nuts, 20s. to 21s.; house coal, 23s. to 
248.; seconds, 21s. to 22s.; kitchen coal, 188. to 21s. ; 
Derbyshire brights, 21s. to 22s.; and best South York- 
shire, 248. to 308. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—There has been no abatement in 
the demand for steel material of all kinds, and the 
Scottish steel makers are being kept extremely busy in 
their endeavour to overtake the orders on hand. The 
pressure from consumers is as strong as ever and fully 
warrants the increase in production plant decided on 
some time ago, and now boing’ erected with all speed. 
The home market is still the main source of to-day’s 
business, but orders from overseas have been getting 
better lately and inquiries seem to indicate that the 
outlook for export lots is very promising. Makers of 
black-steel sheets are very fully employed with orders 
for home consumers, and the demand for special sheets 
is exceedingly strong. The activity in the motor industry 
has caused a rush oP and manufacturers of general 
domestic appliances are also well forward with demands 
for material. Galvanised-sheet makers have been par- 
ticipating to a considerable extent in the recent revival 

n trade. Prices are strong and the following are the 
current quotations :—Boiler plates, 91. 17s. 6d. per ton ; 
ship plates, 91. 7s. 6d. per ton; sections, 91. per ton ; 
inedium plates, 91. 158. per ton; black-steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 121. per ton; and 
valvanised co! ted sheets, No. 24 gauge, in minimum 
t-ton lots, 141. per ton, all delivered at Glasgow stations. 

Valleable-Iron Trade.—While there has been little 
change in the state of the malleable-iron trade of the 
West of Scotland recently, an improvement in conditions 
s being talked of as very probable in the near future. A 
buying movement would be most welcome as current 
Dusiness is easily overtaken. The re-rollers of steel bars 
‘re very busy and the supply of “ semis” is just about 
sufficient to enable them to carry on. Prices are 

nchanged and are as follows :—Crown bars, 101. 10s. 
ver ton for home delivery and 101. per ton for export ; 

ud re-rolled steel bars, 91. 7s. per ton for home delivery 
and 71. 108. per ton for export. 

Scottish Pig-Iron Trade.—Activity still rules in the 
— ush pig-iron trade, and as the demand is so constant 
‘here 18 no accumulation of stocks. Consumers of 
hematite and foun grades keep pressing for deliveries, 
and although there has been no increase in the number 
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of furnaces in blast for some time, it is very evident that 
&@ move to increase output will require to be taken very 
soon. Consignments from the south cannot be expected 
to be as heavy as formerly on account of the activity 
ruling in England, and if business in this area continues 
to expand, the demand for pig-iron will increase con- 
siderably. At the present moment the number of 
furnaces turning out hematite iron is five. The followin 
are to-day’s market quotations :—Hematits, 85s. 6d. 
per ton, and basic iron 75s. per ton, both delivered at 
the steel works; and foundry iron, No. 1, 81s. 6d. per 
ton, and No. 3, 79s. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-Iron Ship ts.—The ship t of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, November 7, amounted to 143 tons. Of 
that total 61 tons went overseas and 82 tons coastwise. 
During the corresponding week of last year, the figures 
were 110 tons overseas and 34 tons coastwise, making a 
total shipment of 144 tons. 

Shipbuilding Contracts.—Intimation has just been 
made that, subject to the settlement of certain points of 
detail, the Admiralty have now decided to place the 
contracts for three submarines of the 1936 programme: 
One of these vessels is to be constructed by Messrs. 
Scotts’ Shipbuilding and Engineering Company, Limited, 
Greenock, and the other two at Barrow-in-Furness and 
Birkenhead. The Greenock vessel will be the H.M.S. 
Tribune, and this will be the third similar contract 
received by Messrs. Scotts during recent years. Messrs. 
The Fairfield Shipbuilding and Engineering Company, 
Limited, Glasgow, have received a contract from Lord 
Runciman, chairman of the Anchor Line, Limited, for 
a second vessel for the Glasgow and Bombay passenger 
and freight service of that company. She will be a sister 
ship of the Circassia, now under construction by the 
same builders, and will be about 11,000 tons gross register. 
These new vessels will have accommodation on the most 
up-to-date lines for about 330 passengers. 











NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIppLEsBROUGH, Wednesday. 
The Cleveland Iron Trade.—Conditions in the Cleve 
land pig-iron industry still prohibit marketable trans- 
actions of moment. Customers readily purchase quali- 
ties they would be disinclined to accept under normal 
conditions, and makers claim that they are still able, 
under their rationing system, to provide home consumers 
with essential tonnage. Customers would readily pay 
present prices for deliveries over periods ahead, but pro- 
ducers are not di to discuss new business, particu- 
larly as they consider that the i d cost of producti 
justifies a rise in prices. Fixed minimum quotations 
remain at the equivalent of No. 3 quality at 75s. 
delivered to local buyers, 77s. delive to customers 
in various North-Eastern districts, and 78s. delivered to 
firms at Glasgow. 


Hematite.—Scarcity of East-Coast hematite pig-iron is 
still acute, but some early relief to the stringent situation 
is expected. Output is to be enlarged by an additional 
blast-furnace being blown in at the works of Messrs. 
Dorman, Long and Company, Limited. As in the 
Cleveland pig branch, hematite producers continue to 
concentrate on meeting current requirements of home 
users. Needs of producers’ own consuming depart- 
ments absorb a heavy proportion of the output. Orders 
are very difficult to place, makers claiming that conditions 
entitle them to charge substantially above recognised 
market values, which remain nominally at the level of 
No. 1 grade of iron at 85s. 6d., delivered to North-East 
Coast areas. 


Foreign Ore.—Good supplies of foreign ore continue 
to arrive regularly under running contracts, but the 
futility of attempting to arrange new business until the 
state of the market changes is ised, and negotia- 
tions in that direction are practically at a standstill. 


Blast-Furnace Coke.—The heavy make of Durham 
blast-furnace coke is steadily taken up, and sellers re 
that buyers are readily paying market quotations which 
are based on good ~aediie qualities at 24s. 6d., delivered 
to Tees-side works. 

Manufactured Iron and Steel—Unabated demand for 
semi-finished and finished iron and steel keeps much 
of the machinery in operation running at capacity, and 
necessitates continued use of foreign products, to some 
extent. Semi-finished steelmakers are, however, meet- 
ing requirements of re-rollers better than for some time 

t. Producers of finished material are busily employed. 
ressure for delivery of steel for structural purposes is 
difficult to cope with. For home business the a 
market quotations stand at : Common iron bars, 101. 10s. ; 
best bars, 11/.; double best — as packi 
(parallel), 91. 7s. ; king (tapered), 101. 10s.; stee 
billets (soft), 61. 2s. ba. ; steel billets (hard), 71. 7s. 6d. ; 
steel bars, 91. 7s.; rivets, 12l.; steel boiler plates, 
91. Ts. 6d. ; steel ship plates, 91. Te. 6d. ; steel angles, 91. ; 
steel joists, 91. 7s. 6a.; heavy sections of steel rails, 
8i. 10s. for parcels of 500 tons and over, and 9. 
for smaller lots ; and fish plates, 121. 10s. Black sheets 
(No. 24 gauge) are 121. for delivery to home customers 
and 101. Toe. f.o.b. for shipment abroad ; and galvanised 
corrugated sheets (No. 24 gauge) are 14/. for delivery to 
home customers and 12I. 10s. f.o.b. for shipment over- 
seas. 

Scrap.—The general tone of the scrap market is firm, 
and values of some descriptions of material are —— 
to advance. Heavy cast-iron is quite 65s.; machinery 
metal is fully 67s. 6d.; and 60s. is a buyers’ figure for 
heavv steel. 














NOTICES OF MEETINGS. 





Storey’s-gate, S.W.1. Informal Meeting. 
Lecture: ‘“‘ The Production of Oil from Submarine 
Fields,” by Mr. T. Farrance Davey. South Wales Branch : 
Wednesday, November 18, 6.30 p.m., The South Wales 
Institute of Engineers, Cardiff. ‘ Plant for the Pro- 
duction of Petrol by the Hydrogenation of Bituminous 
Coal,” by Mr. F. E. Smith. Midland Branch : Thursday, 
November 19, 6.30 p.m., The James Watt Memorial 
Institute, Birmingham. ‘“ A Survey of the Development 
of the Automobile Radiator and its Application to Air- 
craft, Rail Motors, Industrial Uses, Air Heaters, Oil 
Coolers, &c.,’’ by Mr. John Coltman. Southern Branch : 
Thursday, November 19, 7.15 p.m., University College, 
Southampton. “The Work of the National Physical 
Laboratory, with Special Reference to Engineering,” by 
Dr. H. J. Gough. Scottish Branch: Thursday, Novem- 
ber 19, peg ee Edinburgh University Engineering 
Department, King’s Buildings, Mayfield-road, Edinburgh. 
Address by the President, Sir H. Nigel Gresley. 
Institution: Friday, November 20, 6 p.m., Storey’s- 
gt. 8.W.1. General Meeting. ‘‘ Modern Forms of 

ater-Tube Boilers for Land and Marine Use,” by 
Dr.-Ing. F. Miinzinger. 


InstITUTE oF Metaus.—Sheffield Local Section: Fri- 
day, November 13, 7.30 p.m., The University, St. 
George’s-square, Sheffield. ‘ Lead Mining in Derby- 
shire,’ by Mr. L. B. Williams. Scottish Local Section : 
Monday, November 16, 7.30 p.m., The Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Gl w, ©.2. “ The Nickel Industry : Some 
Recollections,” by Mr. W. R. Barclay. 


InstiruTIoN oF ELEcTrRICAL ENGINEERS.—South- 
Midland Centre: Monday, November 16, 7 p.m., The 
James Watt Memorial Institute, Birmingham. ‘ The 
Effects of Impulse Voltages on Transformer Windings,”’ 
by Dr. T. E. Allibone, Mr. D. B. McKenzie and Mr. 
F. R. Perry. Mersey and North Wales (Liverpool) 
Centre : Monday, November 16, 7 p.m., The University, 
Liverpool. Joint Meeting with Tae Liverroo. EnGIn- 
EERING Society. “ Tariffs for Domestic and Business 
Premises,” by Mr. B. Handley. Tees-side Sub-Centre : 
Tuesday, November 17, 6.45 p.m., The Cleveland Tech- 
nical Institute, Middlesbrough. ‘‘ Continuous Extrusion 
of Lead Cable-Sheaths,” by Dr. P. Dunsheath. North- 
Western Centre : Tuesday, November 17, 7.15 p.m., The 
Engineers’ Club, Albert-square, Manchester. ‘‘ The 
Effects of Impulse Voltages on Transformer Windings,” 
by Dr. T. E. Allibone, Mr. D. B. McKenzie and Mr. F. R. 
Perry. Wireless Section: Wednesday, November 18, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2. _In- 
a by the Chairman of the Wireless Section, 
Dr. E. Mallett. South-Midland Centre: Wednesday, 
November 18, 7 p.m., The Town Hall, Loughborough. 
Joint Meeting with the East Midland Sub-Centre : Fara- 
day Lecture: ‘“ Electricity in the Hospital,” by Mr. 
R. 8. Whipple. Sheffield Sub-Centre: Wednesday, 
November 18, 7.30 p.m., The Royal Victoria Hotel, 
Sheffield. ‘ Loss of Revenue on Lighting and Heating 
Loads, Due to Poor Voltage Regulation,” by Mr. F. 8. 
Naylor. Institution: Thursday, November 19, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Ordinary 
Meeting. ‘“ Recent Developments in Telegraph Trans- 
mission and their Application to the British Telegraph 
Services,” by Messrs. L. H. Harris, E. H. Jolley and 
F. O. Morrell. 


InstiruTiIon oF Crvi, EnGinerers.—Tuesday, Novem- 
ber 17, 6 p.m., Great George-street, Westminster, 8.W.!. 
Ordinary Meoting. “ Ship Canals Utilized for Drainage,”’ 
by Dr. L. R. Wentholt. Manchester and District Associa- 
tion; Wednesday, November 18, 6.45 p.m., The Man- 
chester Literary and Philosophical Society, 36, George- 
street, Manchester. “An Experimental Activated 
Sludge Plant at Rochdale,” by Mr. F, ©. T. Nutter. 


InsTITUTION OF ENGINEERS AND SHIPBUILDERS 1N 
ScoTLanp.—Tuesday, November 17, 7.30 p.m., 39, Elm- 
bank-crescent, , 0.2. General aw 3 * The 
Propulsion of Si Vessels: Effect Mer tar d 
Revolutions and Diameter of Propeller,” by Dr. G. 8. 
Baker. 

InstrruTion or AvtToMoBILE Enatngeers.—Luton 
Centre : Tuesday, November 17, 7,80 p.m., The George 
Hotel, Luton. “A Background of meraing Trin: 
ing,” by Mr. J. Bedford. Leeds Centre: Wi ay, 
November 18, 7.15 p.m., The Metro Hotel, Leeds. 
“ Compression-Ignition Engines,” Mr. W. Vane 
Morland. 

Norru-East Coast Instirution or ENGINEERS AND 
SurpsuripEeRs.—Tees-side Branch: Thursday, Novem- 
ber 19, 7.30 p.m., The Cleveland Scientific and Technica! 
Institution, Eisenticn-r0ad, Middlesbrough. Informal 
Discussion. JInetitution: Friday, November 20, 6.30 
p-m., The Mining Institute, Newcastle-upon-Tyne. 
* Shi i ee under Adverse Weather Conditions,” 
by Me. J. L. Kent. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Hypraviic Locomotive-WHEEL Press: ADDENDUM. 
—We have been asked to state, in connection with our 
account of the hydraulic locomotive-wheel press given 
on page 431, ante, that the makers, Messrs. Rice and 

y, Leeds, Limited, Elland-road, Leeds, con- 

the machine under the inspection of Messrs. 
Rendel, Palmer and Tritton, chartered civil and con- 
sulting engineers, 55, Broadway, Westminster, London, 
8.W.1. 
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Fic. 4. VirapucT AND CONNECTIONS ON WARD’s AND RANDALL’S ISLANDS. 


t . 
? t 


oe 
“Da +» th | 
te ter atl 

a ie WES Ske 








. 6. VerticaL-Lirt BRIDGE OVER Bronx KILLS AND ConNECTIONS TO East River Drive, &c. 














Nov. 13, 1936.] 


ENGINEERING. 
Offices for Publication and Advertisements, 


35 & 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 





Journal an any other publications bearing 
somewhat similar titles. 
TELEGRAPHIC “ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 


TELEPHONE NuMBER—TEMPLE BAR 3663 (2 lines) 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 0 
For Canada— 
Thin paper copies £2 18 6 
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THE LETHAL MARKET. 


WueErE the term “lethal market ”’ originated it 
might be hard to say, but when it is associated ,with 
‘“‘ war potential,” “* profit motive,” “* fear market ”’ 
and so on, the conclusion is that some thoroughly 
‘* modern ’’ business mind has been at work. The 
terms quoted are culled from the Report of the 
Royal Commission on the Private Manufacture of 
and Trading in Arms, recently published, which, by 
perhaps something more than a coincidence,has made 
its appearance at the same time as two other im- 
portant documents ; we refer to the White Papers 
respectively on the production of aero engines and 
the vulnerability of capital ships to air attack. The 
three together form interesting reading. 

The report on the private manufacture of arms 
is the outcome of the appraisal of a great mass of 
evidence, much of which has been recorded in the 
daily Press and to parts of which we have referred in 
these columns from time to time. A great part 
of the report is concerned with the abstract moral 
aspect of the subject, which it is not for us to argue 
It will suffice to say that the Commission 
do not consider the charges laid at the door of 
private manufacture to be proved, nor indeed to be 


could not be substantiated, but from which the 
Commission were invited to draw inferences. It 


followed up to cover all military requirements, 
using the term in the widest sense. 

In support of the principle of utilising the indus- 
tries concerned to as great an extent as possible, 
the Commission refer to the respective experiences 
of the Navy and Army in 1914. It is pointed out 
that the former, which has always habitually 
purchased large amounts of material from private 
firms in peace time, found little difficulty in getting 
its requirements met when the need arose. On the 
other hand, the Army, which, in peace time, had 
largely relied for its supplies of arms on Government 
establishments, encountered trouble in every direc- 
tion. The not unnatural inference is drawn that 
the Admiralty method of accustoming firms to 
their requirements has much in its favour. It is the 
same principle which is at the bottom of the Air 
Force expansion scheme, and in these days of 
varied requirements would seem to offer the only 
hopeful line of advance. Secrecy, the Commission 
state, is amply safeguarded. 

The report on the vulnerability of warships 
from air attack we only propose to refer to in so 
far as it bears on the above subject. ‘The conclusions 
of the Sub-Committee in this case are based upon 
experiences at Home and in the United States. 
In the latter country, tests have been carried out 

which are often cited as condemning the battleship, 
but as the Sub-Committee point out, they have 
not convinced the United States Government of 
this, and the construction of capital ships has not 

been abandoned. The Sub-Committee conclude, 

in the light of this and of information available to 
them at Home, that the capital shipis not superseded. 

If we, then, are to continue to construct such 

vessels, as indeed our programme indicates, it is 

quite obvious that the principle of private manu- 

facture must be maintained, for it has never been 

the policy of H.M. Dockyards to furnish all the 

components for such ships. Capital ships, of course, 





seems to speak well for the industry that only three 

|actual cases of major importance in the space of 
| about 30 years are specifically referred to, and the 
| Press will congratulate itself that the offences with 
| which it has been coupled are judged as without 
| foundation. 


have in the past been built at such establishments, 
but in the main the work has been a process of 
assembly ; and while this is also the case with 
Dockyard-built ships of smaller calibre, the capital 








| On the broad subject of the manufacture of arms 
we take it the nation recorded its opinion at the last | 
General Election, when support was given to the | 
policy of defence upon which the Government is now 
embarked. The Commission accept the desirability 





of being prepared for war in present circumstances | 
as taken for granted, and from this starting point | 
they argue that private manufacture is indis- 
Only through such channels, it is con- 


| 


pensable. 


ship involves material which the State could never 
hope to supply economically. The Air Force 
has never met its own requirements; to attempt 
to do so would introduce greater difficulties than 
present methods, regard being had to the necessity 
of an economical establishment in times of peace. 
Having arrived at the conclusion that private 
manufacture must be encouraged, the Commission 
turn to the subject of trading. The advisability or 
otherwise of this is again matter outside our field, 
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but we cannot refrain from touching on two points. 
One is that in all the suggestions which the Commis- 
sion make with regard to Government control of 
trading, there does not seem to be anything at all 
comforting to a non-manufacturing State who may 
hecome the prospective victim of a powerful manu- 
facturing country. The past few years have 
witnessed two cases of embargoes which have placed 
the non-aggressor State at immense disadvantage. 
The other matter refers to an argument submitted 
to the Commission based on the fact that guns 
which the Turks fought against us at Gallipoli were 
of British manufacture. While this was so, the 
Commission show that only a fraction of the guns 
so used came from our firms; but an even more 
telling rejoinder might, perhaps, have been made 
by a reference to our then allies, the Japanese, who, 
with a navy largely built up with our help, policed 
the distant seas and otherwise rendered us most 
effective service. Obviously, this argument may 
be applied both ways. 

Passing on to the subject of the control under 
which private manufacture should be permitted, 
and the relation of such manufacture to the work of 
Government establishments, the Commission has 
formulated suggestions, on which opinions will 
probably vary widely. Faced with a task of 
extreme difficulty, the Commission has had to 
listen frequently to the same argument being applied 
both for and against some proposition. For instance, 
in favour of State, as opposed to private, manufac- 
ture, it was asserted that centralised research 
prevents dissipation of effort ; that a closer contact 
between research and experimental work is possible 
in Government establishments ; that money is more 
readily available for research in such establishments ; 
that private manufacturers have no incentive to 
develop new appliances, and, in fact, the contrary, 
since large profits are possible on standardised 
articles, and so on. Set against these are the argu- 
ments that research work is cramped within Govern- 
ment establishments; in peace time money for 
research is difficult to procure ; the discovery and 
development of new ideas resulting from individual 
effort do not flourish in centralised organisation ; 
that competition acts as an incentive between 
firms, but is lacking among Government employees, 
&e., &e. There is no doubt that valuable research 
work is done at our Government centres, and there 
is also no question of the value of the contributions 
of private firms. The ideal in this particular 
matter would seem to be something on the lines 
of the co-operative work to which we referred a 
couple of weeks ago, and in which producers, users 
and others are co-operating with and placing their 
own results at the service of a central body, in that 
instance the National Physical Laboratory. Instead, 
however, of encouraging private research, as we 
read the report, the Commission propose to centralise 
all scientific research in the Government establish- 
ments, which would also be responsible under their 
scheme for the initiative in the design and improve- 
ment of machine tools, the formulation of mass pro- 
duction methods, providing standards of costs, &c. 

The danger of concentrating, for instance, research 
in this way is, as was recently pointed out, the 
development of a school of thought which tends to 
work along certain lines, to the exclusion of other 
modes of approach, a risk avoided in the co-operative 
method referred to above. The same danger of 
developing ideas along stereotyped lines would 
accompany the Commission’s methods of dealing 
with machine tools and mass production methods. 
If the last war taught anything, it was both the 
great advantage of emulation in the development 
of production methods and the value of taking into 
consultation in the most broad-minded manner the 
many branches of industry which might have a 
contribution to make to a particular problem. 
Methods of output were constantly improved by 
the interchange of information in the industry. 
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sufficiently analogous for their methods to be 
applicable. It must obviously be the purpose to 
enlist the greatest possible range of mental effort 
in an emergency, rather than restrict it to a school 
of permanent officials, however efficient. In this 
matter of machine work, we cannot imagine that 
industry has no contribution, and that the best 
method in each case would be that evolved in a 
Government workshop; neither can we imagine 
that the design and improvement of machine tools 
is better taken out of the hands of those who are 
daily stimulated by competition and the increasing 
demands of industry, to foster development in all 
directions. . 

Again, on the matter of costs, while Government 
shop production would offer a broad indication of 
what to look for, the Commission themselves dis- 
count their proposal by pointing out that mass 
production costs are very different from those for a 
small output, which latter, relatively speaking, we 
take it would only be possible in the Government 
shop conditions envisaged. 

The Sub-Committee on warships succinctly sum 
up their case by the statement that if the theories 
of the advocators of the extreme air view turn out 
well-founded and we still build battleships, money 
only will have been wasted ; but if ill-founded, we 
would, in putting them to the test, have lost the 
Empire. The Commission in their own way—not 
quite so graphically—have stated in no less decisive 
manner that the private manufacture of arms is 
essential to Imperial defence. May we be guided 
wisely in these matters, so vital to the manful 
discharge of our trusteeship in regard to our great 
inheritance, as well to our responsibilities regarding 
peace and quiet at large and the maintenance of 
that freedom of spirit in the world, of which Mr. 
Baldwin spoke at the Lord Mayor’s banquet on 
Monday last.* 








THE ELECTRICITY 
COMMISSIONERS’ REPORT. 


Tue dates on which the annual reports of govern 
mental bodies connected with the engineering pro- 
fession are permitted to see the light of day are for 
some reason or other remarkably irregular. 
Eight months ago we reviewed the fifteenth annual 
report of the Electricity Commissioners for the year 
ended March 31, 1935, while only last week we 
received the sixteenth report,t which deals with 
matters up to the corresponding date in the present 
year. Like its immediate predecessor this report 
is rather a humdrum document, though it contains 
much information which is intrinsically interesting 
and will be useful to statisticians. We do not 
know whether the law that the more attractive the 
contents the earlier the date of publication 
holds, but we may point out that punctuality is 
desirable in connection with a rapidly expanding 
industry like electricity supply, and we hope it 
will continue. 

During the year under review there was another 
substantial expansion of the public supply of 
electricity. The total output amounted to 
18,415,000,000 kWh, an increase of 2,525,000,000 
kWh, or 15-9 per cent., over the figure of the 
previous year. This development is but the cul- 
mination of the steady progress which has taken 
place during the last ten years, in spite of the 
serious fluctuations which have occurred in trade 
conditions. Since 1933 the rate of growth has 
accelerated, as is shown by the statement that while 
between 1926-27 and 1932-33 the average annual 
growth was 876,000,000 kWh, between 1932-33 
and 1935-36 it was no less than 1,969,000,000 kWh. 
Nevertheless these increases were subject to Seasonal 
fluctuations, for the output during the six winter 
months has on the average exceeded the output 
of the preceding six summer months by 40 per 
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\ hypothetical case will make our point clear. It 
might well be that, for some part, the Government 
shops, working along their usual lines, had produced | 
milling methods which would result in a very excel- 


lent output. 


for work which, while not the same, might be 
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It is also quite probable that quite | 


another industry might have experience of much | 
more advanced methods, adopting, say, broaching | 
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cent., or, put in another way, the output from Apri! 
to September has on the average been 21 per cent. 
less than during the preceding October to Marc). 
These figures, in fact, show that the levelling up 
of the annual load curve is as economically desirah|:: 
as is that of its daily counterpart. 

To determine what can be done in this direction 
the Commissioners, therefore, made an approximate 
survey of the further possibilities of development. 
This survey was based on a return in which under- 
takings were asked to state the number of premises 
in these areas and the number connected to the 
supply system on December 31, 1934. Other infor- 
mation required included the street mileage and the 
extent to which low tension distribution systems 
had been provided, as well as the mileage of trans- 
mission and distribution lines in rural areas. Data 
regarding tariffs, show rooms, canvassing and 
assisted wiring schemes was also sought. As a 
result it was found that the areas of supply of 625 
undertakings contained about 12,535,000 premises, 
of which about 6,650,000, or 53 per cent., were con- 
nected to public supply systems. Of the total 
premises, 10,636,000, or 85 per cent., were domestic, 
and of these, 5,523,000, or 52 per cent., were con- 
nected to a supply system. These figures indicate 
the fruitful results of the propaganda which has 
been undertaken of recent years in the domestic 
field. At the same time they make clear how much 
more remains to be done before a state of electrical 
saturation is reached. For there are still about 
5,885,000 unconnected premises in the country, 
and of these, 5,113,000, or 87 per cent., are domestic. 
In this connection it would be interesting to know 
the average load connected per house, for it is in 
increasing this quite as much as in acquiring new 
consumers that the work of the electricity supply 
industry lies. 

The survey also showed that 506 undertakings, 
or 81 per cent., were offering a two-part tariff. The 
fixed charge of this tariff was based on the rateable 
value in 217 undertakings and on the floor area in 
161 others. The running charge in 398 under- 
takings was ld. per kilowatt or less. Assisted 
wiring schemes were available on 479 systems, or 
76 per cent. of the total. The percentage of show- 
rooms was about the same, and house-to-house 
canvassing was conducted by 360 undertakings. 
It is apparent that there is considerable scope for 
the introduction of more uniform methods of 
charging, and in particular for the offer of a two- 
part domestic tariff with a low unit charge. Con- 
sumers themselves might do more in adopting 
such tariffs, for in the 94 undertakings where the 
running charge of the domestic two-part tariff was 
$d. per kilowatt hour or less, less than a quarter of 
3,150,000 domestic premises were actually being 
supplied under such tariffs. 

The statistics of the electricity generated and the 
fuel consumed during 1935 have already been 
analysed in these coiumns. It may be stated, 
however, that the grand total generated in 
458 stations was 18,993,474,436 kWh, of which 
14,550,009,732 kWh were sold, an increase of 
1,768,400,000 kWh, or 13-8 per cent., over the 
figure of 1934. On the basis of estimated popula- 
tion this works out at 319 kWh per head. About 
18,539,000,000 kWh, or 97-6 per cent., of this total 
were generated in 167 stations with individual 
outputs of over 10,000,000 kWh per annum. The 
132 selected stations were responsible for an 
output of 15,950,000,000 kWh, or about 84 per cent. 
of the total. The absorption of spare plant in 
individual generating stations has now ceased, and 
the continued increase in demand has therefor 
made it necessary to make provision for additional 
equipment. During the year under review 699,512 
kW of generating plant was approved for installa- 
tion, as compared with an annual average of 
460,000 kW during the past fifteen years. The 
installed capacity in all the public generating stations 
in the country was about 7,800,000 kW at the end 
of March, 1936. Practically all the new plant was 
for erection in existing stations, consents for only 
four generating stations with the insignificant 
aggregate capacity of 455 kW being issued during 
the year. During the same period, 124 selected 
stations were operating under the instructions of 
the Central Electricity Board. This body was also 
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taking a supply from 102 owners of selected 
stations and 19 owners of non-selected stations. 
Supplies were being given to 201 authorised under- 
takings. Bulk supplies were also taken by 395 
undertakings from sources other than the grid. 

The report contains a full account of the adminis- 
trative activities of the Commissioners during the 
period under review. These include such matters 
as consents to the alterations of systems and pres- 
sures, to the use of remote control on street-lighting 
circuits and of high-voltage electrode boilers, to 
fringe orders, the certification of meters, and 
compensation for the loss of office. 

Finally, it may be mentioned that the cost of 
administration was 56,0001., as compared with 
54,0001. in the previous year. As 12,613,740,395 
kWh were sold during the year ended December 31, 
1934, the contribution of the electricity-supply 
industry therefore involved a payment of about 
1-06d. per 1,000 kWh sold. As regards the cost 
of frequency standardisation, the revenue received 
by the authorised undertakings during 1934 
amounted to 64,701,6441., so that the levy of 
579,0001. for that purpose involved a payment of 
about 18s. per 1001. of revenue. 








LLOYD’S REGISTER OF SHIPPING. 


For some twelve months the evidence has been 
accumulating, in the form of Stock Exchange 
quotations, unemployment returns, and advertise- 
ments in the technical Press by firms seeking 
draughtsmen with marine experience, that the long- 
sought revival in British shipbuilding gradually 
gathers momentum, but there have been doubts in 
some quarters whether the improvement really 
denoted a healthy recovery to a normal building rate 
or merely a temporary expansion of output due to the 
amount of naval construction recently put in hand. 
That the present shortage of skilled shipyard labour 
is largely the result of urgent warship work cannot 
be questioned, but the Annual Report of Lloyd’s 
Register of Shipping for the year ending June 30, 
1936, which has now been issued, provides gratifying 
assurance that the revival is not entirely due to the 
stimulus of Government orders, but does, in fact, 
represent a return to more normal conditions on 
the mercantile side of the industry. 

The second and third Reports of the Tramp 
Shipping Administrative Committee, which together 
cover the same period as the Report of Lloyd’s 
Register, now under review, claimed, with reason, 
that the operation of the minimum freight schemes 
had succeeded in restoring the confidence which 
years of acute depression had so seriously under- 
mined. The statistics of Lloyd’s Register give this 
opinion a quantitative value. Not only was the 
output greater during the twelve months con- 
sidered than in any one of the previous four years, 
but there are, in the returns of steel of ship and 
boiler quality tested by the Society’s surveyors, and 
the total of plans passed (for 519 ships, of 
1,692,515 tons gross), sound indications that “ this 
activity in the shipyards will be maintained for 
some time to come.” 

At the level of 64,004,885 tons, the world total of 
steam and motor tonnage shows a slight increase 
over that for the previous year, but the scrapping 
rate is still high, and as the new vessels, many of 
improved speed and annual carrying capacity, are 
introduced into service, the withdrawals of old 
ships may be expected to continue. Concurrently, 
the likelihood is reduced that the remaining old 
tonnage, still laid up, will be recommissioned to 
compete with the new ships. At June 30 the 
balance of laid-up tonnage stood at 4,250,000 tons, 
and, although a proportion of this total must be 
regarded as permanent, being due to seasonal 
fluctuations in the freight markets, it is reasonable 
to suppose that a large part ot the remainder may 
now be regarded as non-effective. The figures for 
vessels removed from the register during the year 
‘mount to 525 ships of 1,255,830 tons broken up, 
and 68 vessels of 128,766 tons still in process of demo- 
lition. A further 71, of 194,425 tons, are reported 


4s having been sold to shipbreakers. These totals, 
‘ogether with removals due to casualty, amount to 





The value attached to the Society’s classification 
is again demonstrated by the high proportion of 
new tonnage built and building with that qualifica- 
tion in view. At the end of the twelve months, 
there were under construction throughout the world 
305 vessels, of 1,342,970 tons, intended for classi- 
fication, or approximately 69 per cent. of all ships 
then under construction. The contribution of 
British and Irish yards to this total was 760,610 
tons, representing nearly 90 per cent. of the mer- 
cantile tonnage building in those yards. Adding 
these figures to the 8,698 steam, motor and sailing 
vessels already assigned their class, the grand total 
is reached of 9,003 vessels, aggregating more than 
31,500,000 tons, or nearly half of the world’s 
shipping. 
The Report contains an analysis of the new 
shipping classed during the year, from which some 
interesting facts emerge, particularly in relation to 
the amount of building for export in different 
countries. Of the 194 vessels built in the British 
Isles, the majority were British owned, the ton- 
nage built being 584,876 and 176 vessels of 577,472 
tons having been built for British owners. Germany 
built 23 vessels of 121,338 tons, to Lloyd’s Register 
classification, but does not figure at all in the list 
of buying countries. Italy built for Poland two 
ships, of 28,581 tons; Sweden retained 10, of 
25,926 tons, out of 18 vessels totalling 85,787 tons ; 
Denmark, 8 ships of 44,316 tons, out of 12 ships, 
of 66,564 tons classed ; Holland built 21 ships, of 
46,597 tons, and kept 12, of 34,257 tons; and the 
United States retained 7 ships, of 24,238 tons, of 
the 11 ships, and 25,519 tons recorded. Japan and 
Spain built, respectively, 3 ships, of 22,865 tons, 
and 5 ships, of 15,639 tons, in each case for their 
own flags. These figures refer, of course, only to 
vessels classed with the Society, and bear no 
definite relation to the total construction in the 
countries mentioned, but they throw some incidental 
light on the extent to which ships have become the 
currency of international trade, and the compara- 
tively small part played by the British industry in 
construction for export, by contrast with the total 
tonnage built. 
In the Report for 1933-1934 the list of vessels 
classed included only four of 10,000 tons or over, 
In the following year, this section contained the 
names of 13 classed ships in this category. The 
present Report lists 21 vessels, of which the largest 
is, of course, the Queen Mary, of 80,774 tons gross. 
Of the total of 38 large vessels given in the three 
Reports, 10 are tankers and 34 are motorships. No 
large steamers figured in the two earlier Reports, 
and in the present issue there are, in addition to 
the Queen Mary, only the P. and O. steamer Strath- 
more, the Orient liner Orion, and the Clan Line’s 
Clan Macarthur. It cannot be said, however, that 
the numerical preponderance of motorships neces- 
sarily marks an epoch; of the seven large ships 
classed since June 30, 1936, four are steamers, and 
among the further new ships destined for classifica- 
tion are six, all over 20,000 tons each, of which 
only one is a motorship. The six comprise two 
steamers for the P. and O. Company, one each for 
the Orient Line and the Holland-America Line, 
a motorship for the Union-Castle Line, and ‘ No. 
552°’ for the Cunard White Star Line. 
Notwithstanding improvements in steam, how- 
ever, the motorship continues to gain in popularity, 
so far as the tonnage returns are a criterion. A 
year ago, in reviewing the Report for 1934-1935, 
attention was drawn to the fact that, of the then 
world total of power-propelled shipping, the propor- 
tion using oil as fuel had reached 49 per cent. ; and 
the next Report seemed likely to record equality 
in this respect. The promise has been fulfilled, 
the proportions being now 49-9 per cent. coal and 
50-1 per cent. oil, among all existing vessels of 
100 tons or over listed in Lloyd’s Register Book. 
This preference for oil rather than coal, however, 
does not differentiate between the motorship and 
the oil-fired steamer. On a tonnage basis the 
motorship is still a long way from parity, but the 
gap is gradually closing, and the total of motorship 
tonnage now stands at 12,290,599 tons, representing 
6,128 ships. Of these, only 884 reach or exceed 


of the ships classed in 1935-1936, more than 80 
per cent. were intended to use oil. This percentage 
may be expected to fluctuate in successive years, 
with differing proportions of various types of vessel 
in the total, but the general trend seems towards 
a decreasing use of coal. 

The brief drop in the total of tanker tonnage gave 
place to a rise last year, when the tonnage of tankers 
increased to 9,008,972 tons. This year a further 
rise is recorded, to 9,316,266 tons. New tank 
tonnage under construction includes 15 vessels of 
the Arcform type, which are to receive Lloyd’s 
classification. Full particulars are given in the 
Report of various branches of the Society’s activi- 
ties, which continue to extend in directions not 
exclusively maritime. From the shipbuilding stand- 
point, however, there is no item more hopeful than 
the notable increase in the quantity of steel tested 
by the Society’s surveyors, which has risen from a 
bare 276,000 tons in 1932-1933 to 500,000 tons 
in the following year, to 552,940 tons in 1934-1935, 
and to 856,685 tons in 1935-36—an advance of over 
300,000 tons in twelve months. 








NOTES. 
Tue Parsons EXHIBITION AT NEWCASTLE-ON-TYNE. 


A spxciaL exhibition, illustrating the work of the 
late Sir Charles Parsons, was opened by Lord 
Rayleigh at the Municipal Museum of Science and 
Industry, Newcastle-upon-Tyne, on Friday, Novem- 
ber 6, and will remain open until January. It has 
been arranged by the honorary curator, Captain 
Ernest Swan, at the suggestion and with the 
co-operation of the North-East Coast Institution 
of Engineers and Shipbuilders, and it is hoped that 
it will provide an instructive supplement to 
the first Parsons Memorial Lecture delivered by Sir 
Frank Smith on the same evening and reprinted in 
abridged form on page 536. The exhibits include 
three models of turbines of the “ pre-Parsons ”’ era ; 
one, the Hero, being illustrative of the reaction, and a 
second, the Branca, of the impulse principle. The 
third is based on a patent taken out by Wilson in 
1848, and was constructed by Sir Charles about 
1891 to exhibit an anticipatory specification, 
which came nearest to forestalling his own inven- 
tion of pressure compounding. Reproductions of 
the drawings of the original turbine patents of 1884 
and of the machinery on the Turbinia are on view, 
as well as a number of specimens of blading, which 
form part of the permanent collection of the 
museum. These include blades from the turbines 
of the Mauretania, but it is unfortunate there is 
nothing later than 1910. A number of models of 
marine and land turbines and installations are 
shown. These include the 24-kW set running at 
5,000 r p.m., which was built in 1889 and installed 
at Armstrong College. In this group, also, there 
is nothing very recent, though this defect is to some 
extent remedied by sectional drawings which show 
the development of the Parsons turbine from 1894 
to the present day. Models covering the other 
branches of engineering in which Parsons took an 
interest are also to be found. Among these 
mention may be made of the earliest turbo-genera- 
tors, a high-tension fuse dating back to 1895, the 
auxetophone, which was devised in 1903 to intensify 
sound by means of compressed air and a vibrating 
grating or valve, and an energy meter comprising 
a clock which was arranged to gain in accordance 
with the load on the mains. Two final sections 
cover Parsons’ work on silvered-glass reflectors, 
which have been produced at the Heaton works 
since 1889, and on optical instruments and experi- 

mental] discs for mirrors. The latter section com- 

prises models of recent telescopes, several of which 

have been described in ENGINEERING, and examples 

of discs and mirrors produced within the past 

few years. It may be added that an illustrated 

and well-arranged catalogue of the exhibition can 

be obtained from the Institution, Bolbec Hall, 

Newcastle-upon-Tyne, at the price of 6d. 


ScHoot or TRANSPORT AT DERBY. 


Although ample facilities exist at the present time 
for the instruction of the engineering employees on 
the railways, it has hitherto been difficult to ensure 
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6,000 tons, and only 37 are of 15,000 tons or more. 
The future of coal at sea does not appear bright ; 





that those engaged in the handling of the traffic 
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have equal facilities. 
mately be called upon to fill such positions as station- 
masters, goods agents or traffic controllers, for 
example, have very little opportunity of studying 
the methods adopted in stations or depots other 
than the one at which they happen to be located, 
or of those adopted on other lines, and there is a 
marked shortage of textbooks dealing with the 
side of railway working with which they are more 
immediately concerned. To overcome these diffi- 


series soon became one of the principal objects of 
spectroscopic research. In analysing a spectrum it 
was necessary to find the spectroscopic terms which, 
by their combinations, yielded the lines observed. 
|It then became the business of the theoretical 
|investigator to find the physical significance of 
| these terms and to explain how an emitted radiation 
|came to be represented by the difference between 
two of them. It was not, however, until Bohr 


Employees who may ae the analysis of spectra into their component 
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holders at any one time will not exceed thirty. To 
begin with, ten names have been selected and 
those so honoured will be consulted in making 
future selections. 


SHIPBUILDING RATIONALISATION. 


The recent renewal of attempts to enlist Govern. 
ment support for a resumption of shipbuilding in 
the former Palmer Yard at Jarrow-on-Tyne gives 


| special point to the address of Sir James Lithgow, 


culties, it was announced by Sir Josiah Stamp at a| announced his quantum theory of atomic spectra} Bart., Chairman of National Shipbuilders’ Security, 
recent luncheon at the Euston Hotel that the|in 1913, that the significance of series lines was| Limited, at the seventh annual general meeting, 


London, Midland and Scottish Railway had decided 


|really begun to be understood. 


This theory gave | 


held in London on November 4. The company 


to erect a staff college at Derby, capable of accom-|a physical meaning to the spectroscopic terms | has encountered a certain amount of criticism, and 
modating 50 members of the staff for periods of | involved in the structure of spectra and to the fact | even organised opposition, from time to time during 


training of a fortnight upwards. The new centre 
will not cut across any existing educational facilities 
provided at evening classes, and so on, and will be 
open to every employee of the railway, the students 
being selected from those who show particular 
promise, regardless of rank. The college will thus 
be one of the rungs in a ladder enabling the humblest 


employee to aspire to the highest executive positions, | 


and in his address, Sir Josiah laid particular stress 


on the democratic nature of the undertaking. To | 


prevent the college becoming too academic, talks 
will be given by practical men who are already 
holding positions of responsibility, and a panel 
of suitable men will be created, and drawn upon from 
time to time so that those selected will not be 
away from their regular work for too long a period. 
The fundamental idea is that the men shall be 
trained at a boarding staff college rather than a day 


college so as to tend to break down the departmental | 


outlook which is a potential danger in all big 
organisations. 
Sir Josiah is that in the railway industry there 
has been a great loss of valuable knowledge and 
experience owing to the fact that it has not been 
recorded before men retired from service, and one of 
the objects of the college will be to ensure that this 
information shall be rendered available by being 
recorded in textbooks. The principal of the college 
will be a man who has had experience in organising 
technical instruction in its widest sense, but a vice- 
principal will also be appointed who will probably be 
a district officer who has won his spursin the ordinary | 
channels of railway work. This will ensure that the 
practical element has due weight in the scheme, and | 
the arrangement will be for the vice-principal to | 
be changed, say, every two years, his work at the | 
college becoming one of the steps in the promotion 
of officers to the higher ranks. Full facilities for 
games and recreation will be provided, and the 
arrangements will include a fully-equipped cinema 
where films dealing with railway working can be 
shown. The college will be a two-storey building | 
to the designs of Mr. W. H. Hamlyn, the Company's 
architect. 


THe SPECTROSCOPE AND THE ATOM. 


The 23rd Thomas Hawksley Lecture was deli- | 
vered on Friday last at the Institution of Mechanical | 
Engineers, by Professor Alfred Fowler, C.B.E., 
F.R.S., Emeritus Professor of Astrophysics at 
the Imperial College of Science, South Kensington. 
The title of the lecture was “ The Spectroscope and 
the Atom,” and the lecturer’s object was to show 
how the spectroscope had contributed to existing 
knowledge of the systems of electrons surrounding 
the nuclei of atoms, on which the chemical and | 
other properties of the element were dependent. 
He first pointed out that a landmark in the history 
of spectroscopy had been established in 1885, 
when Balmer showed that the series lines in the 
hydrogen spectrum could be represented by a simple 
formula involving a sequence of integers. Other | 
series of hydrogen !ines had been subsequently 
discovered in the infra-red and extreme ultra-violet 
regions, and it had been found that the entire 
spectrum could be represented by a general formula. 
It was of special importance to notice, Professor 
Fowler said, that the wave number of each line 
appeared as the difference of two other numbers of a 
fundamental character, these being the so-called 
spectroscopic terms, each of which, according to 
Bohr’s theory, was proportional to a particular 
energy state of the atom. Similar series of lines | 
were observed in the spectra of other elements, | 


A further important point made by | 


that the frequency of a spectrum line appeared 
as the difference of two such terms. <A term repre- 
| sented an energy state of the atom giving no radia- 
tion and a line the emitted radiation when the atom 
passed from a state of higher to one of lower energy. 
This had been found to be applicable to all atoms 


and the different states were regarded as energy | 


levels quite irrespective of any particular atomic 


| model. The lecturer went on to explain how the 


|model, in which the various quantum numbers 


of the electrons were with angular- 
momentum vectors and how, on this basis, a com- 


associated 


plete description of the Zeeman effect for the alkali | 


metals had been given. After referring to the 
subject of electron configurations, Professor Fowler 


stated that, on the supposition that an atom was | 


so constituted that the angular momenta of all the 
rotary motions could only change by unit steps, a 


complete scheme had been worked out by Hund | 


whereby the types of terms associated with a given 
distribution of electrons round the nucleus could be 
calculated. The results of such calculations, he 
said, were in complete agreement with the types 
|deduced from the numerous analyses of spectra 
that had now been made. In conclusion, he 
remarked that since the advent of Bohr’s illuminat- 
ing theory the efforts of experimental and theoretical 
investigators had resulted in remarkable advances 
and the way was now clear to the systematisation 
and interpretation of even the most complex 
spectra. He thought, however, that further de- 
velopments of a fundamental character were most 
likely to result from the activities of mathematical 
physicists. 


A New 


At the meeting of the Royal Society of Arts, 
which was held on Wednesday, November 4, the 
Chairman of the Council, Sir Henry McMahon, 
G.C.M.G. gave a review of the Society’s work since 
its foundation over 180 yearsago. In 1754, the only 
scientific bodies in existence were the Royal Society 
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‘and the Society of Antiquaries ; and there were then 


no institutions to deal with the hundred and one 
subjects which are nowadays so fully covered. 
A vast field was therefore open for pioneer work, 


and the history of the Society showed how well} 
To begin with polite | 


it had met its opportunities. 
arts, agriculture, manufacture, chemistry, and 
colonies and trade were dealt with by separate 
committees and prizes were offered for specific 


objects, the result being that considerable develop- | 


ments took place under each heading. A consider- 
able part was played by the Society in promoting 
an effective patent law and, it is claimed, that the 
whole idea of industrial exhibitions was also due to 
its work. These exhibitions included the great 
Exhibition of 1851, which was the direct source of 
the foundation of the Victoria and Albert Museum 
and other similar institutions, while as recently as 
last year the Exhibition of British Art in Industry 
was organised by the Society in collaboration with 
the Royal Academy. In the course of this work 
it was found that there is a crying need for 
some form of public recognition for designers, com- 
parable with that of Royal Academicians, since such 
a distinction is bound to enhance their status and 
thus to benefit a long neglected cause. It has 
therefore been decided to institute a new distinction 
of Designer in Industry which will entitle the 
holder to the use of the letters D.I. and will only 
be awarded to those who are considered in every 
way deserving of it. Moreover, the number of 


orbital model had been displaced by the vector | 


the past five years, on the ground that the scope of 
its intended functions was being interpreted too 
drastically, and that the sterilisation for long periods 
of sites particularly well suited to the requirements 
of shipbuilding yards was a policy likely to prove 
detrimental to the national interest, apart from its 
immediate reaction on local unemployment problems, 
if future circumstances should call for an urgent 
re-expansion of the industry. This argument, 
Sir James stated, was based on an incomplete 
knowledge of the facts. Although building capacity 
|equivalent to approximately 1,250,000 gross tons 
per annum had been removed, the industry as a 
whole was still only utilising a little more than half 
of its available facilities, and there was not a 
sufficient reserve of skilled personnel to provide the 
necessary staffs for all the berths and _ plant 
remaining. Without a further substantial improve- 
ment in the demand for new tonnage the present 
relation between supply and demand would continue 
to be an economic handicap, and there was no 
reason to suppose, therefore, that the company 
had exhausted its usefulness to the industry, which 
had undoubtedly improved its competitive ability 
by the concentration of the available work. Other- 
wise, the difficulties experienced in meeting the 
foreign competition of subsidies, barter arrange- 
ments, blocked marks, and low wages would have 
been much greater. Devaluation in certain coun- 
tries, also, had lately increased the severity of 
competition from those countries. ‘Those who were 
agitating for the reopening of certain yards, which 
had been dealt with by the company, failed to 
recognise that the capacity of the industry was 
largely extended during the war, but the average 
demand for new ships during the past ten years 
had been little more than half the average for the 
ten pre-war years. Sir James concluded with the 
assurance that the company’s policy would continue 
to be inspired by due regard for the balancing of 
facilities for the various classes of construction and 
a proper apportionment between the various ship- 
building areas. In the subsequent election of 
directors, Sir Alexander M. Kennedy, Sir James 
Lithgow, Bart., Mr. F. C. Pyman, and Mr. A. M. 
Stephen, who retired, were unanimously re-appointed 
to the Board. 


| 
| 
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SIR CHARLES PARSONS AND 
STEAM.* 
By Srr Frank E. Smrrna, K.C.B., F.R.S. 


THE majority of those here to-night have some 
impressions of Charles Parsons. A number of you are 
|even now engaged in the works which he founded, and 
| the results of his work are well known to you. The 
| turbo-generator, the searchlight reflector, the marine 

turbine and the astronomical telescope are not to you 
| merely the products of Newcastle-on-Tyne. Parsons, 
| like his distinguished father, the third Earl of Rosse. 
did not confine his activities to one sphere of engineering. 
Both men were exceedingly catholic in their knowledge 
and in their work. It is recorded of the father that 
few men of his day had so wide a range of knowledge. 
He was a master of political economy; he was 4 
good chemist; he might have attained a high position 
as a civil engineer; he was a great astronomer and the 
greatest astronomical engineer of his day. In addition 
|he possessed a large amount of military and nautical 
| knowledge. His greatest work was the improvement 
| of the reflecting telescope. He commenced his exper! 
| ments when he was 27 years of age, and his work may 





* The First Parsons Memorial Lecture delivered before 
the North-East Coast Institution of Engineers and Ship- 
builders, at Newcastle-on-Tyne, on Friday, November ®, 

| 1936. Abridged. 
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be said to have reached fruition with the completion, 
in 1845, of the great telescope at Parsonstown, Ireland, 
with its 6-ft. reflector. The whole of the massive 
work of the telescope was executed in Lord Rosse’s 
laboratory, and every part had been so thoroughly 
considered that in no instance was it found necessary 
to deviate from the drawings which had been prepared. 

Such was the scientific and engineering atmosphere 
in which Charles Parsons was born. He never went 
to a public school, and although he had a tutor, he 
obtained most of his knowledge in the workshops, forge, 
foundry and chemical laboratory of the old castle. 
There he learnt much of optics, much of practical 
engineering and much of the methods by which 
problems are solved by means of experiment. The love 
of optics and the love of astronomy which Charles thus 
gained persisted throughout his life, and he found 
time to develop the most progressive optical glass and 
astronomical telescope establishments in this country. 
In his later years, the astronomical problem which 
attracted him most was the same problem that 
attracted his father, that of producing reflecting mirrors 
of great size. On many occasions he discussed with 
Dr. Hale, the honorary director of Mount Wilson 
Observatory, the enterprise of constructing and equip- 
ping the giant 200-in. telescope which is now nearing 
completion. Why, said Parsons, stop at a 200-in. 
reflector 2? The construction of large reflectors of glass, 
while appearing to him as a distinct possibility, did not 
appeal to him as an engineer. He concluded that even 
larger reflectors than the 200-in. would be required in 
the future, and these could not well be made with such 
materials as glass; he was convinced that steel, and 
in particular a low coefficient expansion steel such as 
Invar, was the material with which such mirrors 
should be made. He planned, as his father did before 
him, to build a small steel mirror in sections ; had he 
lived, there is little doubt that he would have tried to 
make, and no doubt have succeeded in making, a large 
reflecting mirror of steel. 

When he was eighteen, Parsons went to Trinity 
College, Dublin, and after one year there he entered 
St. John’s College, Cambridge. In those days there 
was no engineering school in Cambridge, but Sir Alfred 
Ewing has said that there was at least one room which 
looked like an engineering laboratory, and that was 
Parsons’ own room, crowded as it was with models 
intended to put his inventive ideas into practical shape. 
He passed out of Cambridge in 1877. The world of 
engineering was before him. He took out his first 
patents for the steam turbine in 1884; at that date 
the properties and potentialities of steam were better 
understood by him than most engineers. Many engin- 
eers of that period, notwithstanding the recent advances 
in knowledge of thermodynamics, viewed the future of 
the steam engine with pessimism, a pessimism that must 
have been far from encouraging to Parsons. In 1881, 
he became a member of the British Association and 
attended its meeting at York. Sir William (afterwards 
Lord) Armstrong, President of the Mechanical Science 
Section, discussing the theory of the steam engine, 
said, ‘‘ but even supposing the steam engine to be im- 
proved to the utmost extent that practical considera- 
tions give us reason to hope for, we should still have to 
adjudge it a wasteful though a valuable servant.” Sir 
Frederick Bramwell, who attended the same meeting, 
was much more pessimistic about the future of steam. 
He said : “‘ However much the Mechanical Section of the 
British Association may to-day contemplate with 
regret even the mere distant prospect of the steam 
engine becoming a thing of the past, I very much doubt 
whether those who meet here fifty years hence will 
then speak about that motor except in the character 
of a curiosity to be found in a museum.” 

It was exactly fifty years afterwards that Sir Charles 
Parsons died, and his first steam engine was in a museum, 
but not, as Bramwell thought, as a curiosity of a by- 
gone age, but as a precursor of the modern large-power 
steam unit. Armstrong and Bramwell were not the 
only pessimists about the future of steam. Sir William 
Siemens, who was President of the Association the next 
year, predicted that “‘ before many years engines using 
producer gas would take the place of the complex and 
dangerous steam boiler.’’ With such weight of scientific 
opinion against the future of the steam engine, it 
required that unquenchable faith and ingrained practical 
knowledge of Parsons to conquer the difficulties to 
which others were prepared to succumb. 

The reign of the steam engine may be divided into 
three epochs : The first, the Newcomen epoch, lasting 
about 70 years; the second, the Watt epoch, lasting 
from 70 years to 80 years; and the third, the Parsons 
epoch, which has so far lasted a little over 50 years. 

here has been, of course, considerable overlapping. 
There was no knowledge of the real nature of heat in the 
days of Newcomen and Watt, and the fact that heat and 
work were mutually convertible in a fixed relationship 
Was also unknown. It is not surprising, therefore, that 
, mene engine was based on the elementary know- 

ge that steam, when condensed in a closed vessel, 
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produces a partial vacuum, and to the vacuous space 
thus formed enables work to be done by the pressure 
of the atmosphere. 

In the second epoch Watt had more precise know- 
ledge of steam than Newcomen, but notwithstanding, 
his first engine was founded on the same basic know- 
ledge as that of its predecessor; it was purely an 
atmospheric engine, but a more efficient one. Later, 
Watt used steam expansively, but he used low- and 
not high-pressure steam. To use steam expansively 
to better advantage, Jonathan Hornblower patented 
and made the first compound engine in 1781, but the 
invention infringed Watt’s patent and was quashed. 
It was revived by Woolf in 1804, but the compound 
engine played a minor part in the development of the 
steam engine until 1845. In marine practice, where 
economy of fuel was very important, the principle 
was extended to triple- and even quadruple-expansion 
engines. This growth of compound expansion, together 
with the use of high-pressure steam, with the develop- 
ment of which the name of Trevithick will always be 
associated, form the two distinct improvements in the 
use of steam from the time of Watt until Parsons’ 
invention of the turbine. 

The three epochs referred to were in reality economic 
epochs in the life of the steam engine, and Watts’ 
invention of the separate condenser was a great inven- 
tion because its application had marked economic 
consequences. The consumption of coal per horse- 
power hour of the Savery engines is, I believe, unknown, 
but Robinson, in his Mechanical Philosophy, says of 
Savery’s engine, “‘ the very great defect of the machine 

.... is the prodigious waste of steam and con- 
sequently of fuel.”” There is no doubt that New- 
comen’s engine was much more efficient than that of 
Savery, and while it is impossible to judge the efficiency 
of the engine apart from the boiler and furnace, there is 
a good deal of information connecting the output of 
power with the coal consumed. Stuart, in his Anecdotes 
of the Steam Engine, tells us that there were fifty-seven 
such engines in operation in Newcastle in 1769, and 
these had a total horse-power of 1,188. Fifteen of 
these engines were selected for test, and the mean 
efficiency was such that 5-6 million pounds could be 
raised a height of 1 ft. with 84 lb. of Newcastle coal. 
This was approximately an output of 1 h.p. per 30 Ib. 
of coal. However, there were several ways of improv- 
ing the furnaces and mechanisms of many of New- 
comen’s engines, and Smeaton modified one of them 
with such effect that the pounds of coal consumed per 
horse-power hour were reduced from 34 to 20. In the 
Newcomen epoch the efficiency of the steam engine 
may be taken as about | horse-power hour per 25 Ib. of 
coal consumed. 

Watt’s invention marked the beginning of a new 
epoch, because the consumption of coal per horse- 
power hour was reduced to about 5-5 lb. Indeed, 
Boulton and Watt guaranteed with 84 lb. of Newcastle 
coal to raise 30 million pounds weight 1 ft. high. “ By 
burning this quality of coals,”’ says Boulton, ‘‘ you will 
produce a power equal to that exerted by 10 horses.” 
But, says Stuart in his Anecdotes, “in forming this 
estimate his honourable mercantile spirit shone in a 
new brighter light.” The efficiency was, in fact, 
equivalent to 1 horse-power hour for a consumption af 
5-5 lb. of coal. It is recorded that the efficiency of the 
single-cylinder engine used in the Cornish mines rose 
from about 18 millions of ft.-lb. per hundredweight 
of coal in 1813 to 68 millions in 1844, after which less 
effort seems to have been made to maintain a high 
efficiency. The efficiency in 1844 was about 3-2 lb. of 
coal per horse-power hour. In 1887, when steam at 
pressure was in use and triple- and quadruple-expan- 
sion engines were employed at sea, there was a con- 
sumption in good engines of large size of 2 lb. per horse- 
power hour, and by triple-expansion this was reduced 
in large marine engines to about 1} lb. On the other 
hand, in small-power engines the consumption was at 
least 24 lb., and in general 3 lb. or more. In the 
present epoch it is possible to produce to-day 1 million 
units of electrical power for a consumption of 407 tons 
of coal, that is, 1 horse-power hour for a little less than 
0-7 lb. of coal. Watt took out his first patent in 1769 
and he died fifty years later. Like Parsons, he lived 
to see his engine grow to reasonable maturity and of 
immense benefit to industry; the magnitude of the 
benefit may be judged by the steam power in Great 
Britain being of the order of 300,000 h.p. at the time 
of his death. 

It was three years before Tredgold published his 
book on the steam engine that Carnot published his 
little book in which he expounded the cycle of operation 
associated with his name. Twenty-six years before, 
Count Rumford had made his famous experiments and 
demonstrated that work could be converted into heat, 
but it was not until 1844 that the indestructibility of 
energy was proven by Joule. Sir William Thomson, 
Clausius and Rankine added to our knowledge of gases 
and of steam; an absolute zero of temperature was 








defined and the idea of entropy was introduced. In 





1884, forty years after Joule’s famous experiment, 
when Parsons took out his first patent, the information 
and data on gases and steam, which has been obtained 
by experiment, were, to use Parsons’ own words, “ tools 
of great power, suitable for general use by scientists, 
physicists and engineers.’’ The most important new 
items of knowledge—new inasmuch as they were un- 
known to Watt—were that heat is a mode of motion 
and that heat can be transformed into work and work 
into heat in a fixed relationship. 

The new knowledge showed that at all ordinary 
temperatures the molecules of a gas are in motion. 
In the case of a perfect gas at zero temperature (abso- 
lute) the molecules would be still. If heat were applied 
they would begin to move, until at ordinary tempera- 
tures their movements would be comparatively rapid, 
something like a mile a second. The more heat that is 
applied to the gas, the more rapid is the molecular 
motion, and the absolute temperature of a perfect gas 
is simply proportional to the work it is capable of doing. 
Steam is not a perfect gas, but at comparatively high 
temperatures it behaves very nearly as if it were. The 
molecules of steam condense to form water at a 
temperature much above the absolute zero, and 
although molecules of water possess a considerable 
amount of kinetic energy it is difficult to transform 
such energy into useful work. At ordinary tempera- 
tures the molecules of water, while vibrating and 
changing in position relative to other molecules, do not 
break away from one another except at the surface, 
where some of the molecules receive sufficiently big 
impulses from their neighbours to break away and leave 
the surface for good. The liquid, however, is thereby 
cooled, since it loses energy. When the water is heated 
to the boiling point, the evaporating molecules over- 
come the pressure of the air and escape in large numbers, 
The molecules of steam are at the same temperature 
as the molecules of the boiling water, and the heat 
absorbed is used largely in overcoming the molecular 
attractions in the liquid. When further heat is applied 
to the steam, the kinetic energy is raised and the 
temperature increases. Simple as this knowledge is 
to-day, it was possessed by no engineer until the middle 
of last century. 

In Watt’s reciprocating engine it was the impact of 
the molecules of steam on the piston that constituted 
the pressure of steam, and when the engine did work 
by expansion of steam the molecules lost some of 
their kinetic energy and there was a consequent fall 
in temperature. In Hornblower’s compound engine 
the expansion was carried further, but owing to the 
low steam pressure employed there was no economy 
over the single-cylinder engine. Higher pressures 
were gradually adopted and, in the middle of last 
century, the expansive force of steam was taken much 
advantage of in triple- and quadruple-expansion engines. 
In all these engines, however, the steam which does the 
work transfers some of its kinetic energy to the moving 
parts of the engine, and there is a fall of temperature of 
the working substance. While steam and other gases 
used in engines are not perfect gases, their temperature 
is proportional to the kinetic energy of their molecules 
and the fall in the kinetic energy from the higher to the 
lower temperature of the gas is a measure, broadly 
speaking, of the maximum amount of work it can do. 
Internal-combustion engines owe their superior economy 
in fuel to the very high temperature at which the heat 
is transferred to the working substances of the engine, 
and consequently the great range in temperature in 
the working substance. The gases are, however, re- 
jected at a comparatively high temperature. On the 
other hand, in the steam engine a very high initial 
temperature is impossible. It works, therefore, at a 
disadvantage in this respect, but it has an advantage 
in rejecting steam at a low temperature. When Par- 
sons took out his first patent, the upper limit of tem- 
perature in the internal-combustion engine was about 
1,900 deg. C. If the lower limit had been 15 deg. C., 
and the engine had been a perfect one, the efficiency 
would have been 0-87. In practice, the lower tempera- 
ture was higher than 400 deg. C., and the actual 
efficiency was about 0-2. However, as Ewing pointed 
out, this meant that the gas engine had all the greater 
margin for future improvement, while the steam 
engine of 1884 “‘ had been improved so far that little 
increase in its efficiency can be expected, and more than 
a little is impossible.” 

It seems probable that Parsons was inspired by three 
main influences when he invented the compound tur- 
bine. The first of these was his love of attempting 
to do what others thought impossible. The second 
was his knowledge of thermodynamics and the pro- 
perties of steam; and the third was the advent of the 
electric dynamo for power purposes, It is useful to 
recall that in 1881 the transmission of power over long 
distances was receiving considerable attention. Fifty 
years before, transmission over moderate distances 
was effected by long flat rods, which transmitted power 
by their reciprocating motion from Watt’s pumping 








engines to the pits where the pumps were placed. A 
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pneumatic or vacuum system was also used at that time. 
In 1881, systems employing quick-moving ropes carried 
on overhead pulleys conveyed power for considerable 
distances. There was also in use a compressed-air 
system for driving tramecars, the compressed air being 
carried by the cars themselves. Long steam pipes 
were under trial, and power transmission by means of 
high-pressure water found much favour. With the 
advent of the gas engine, proposals to transmit power 
by means of gas met with support. 

Into this maize of power transport systems, elec- 
tricity suddenly appeared. Electrical power could be 
transmitted through an electrical conductor over great 
distances ; but the problem was to produce the electrical 
power cheaply. The dynamo was in existence, and the 
real requirement was the combination of an efficient 
dynamo with an efficient engine. The reciprocating 
steam engine appeared to some to be the obvious prime 
mover, but, as already stated, eminent scientists and 
engineers thought that its life would be short and 
that the internal-combustion engine would replace it. 
Parsons appears to have been but little influenced by 
the opinions of others ; he realised that the ideal engine 
was one that could be coupled directly to the armature 
of the dynamo, and that since the motion of the 
armature was purely rotary, that of the prime mover 
should be purely rotary, too. 

A rotary steam engine was no novelty. Indeed, 
the first was made over 2,000 years ago, and, during 
the previous century, numerous rotary steam engines 
had been invented. In practically all these machines 
the steam expanded so as to produce a hurricane of 
steam from which part of the energy was extracted ; 
but their inefficiency was such that when Parsons took 
up the problem there was no such machine in existence. 
‘The reason was not far to seek ; steam develops enormous 
velocities when allowed to expand freely, and if nearly 
the whole of the energy was to be extracted from such 
a hurricane by a simple turbine wheel, the latter would 
require to have an extraordinarily high speed. For 
instance, the velocity of steam initially at 100 lb. 
pressure per square inch, flowing into a vessel of 1 Ib. 
pressure per square inch (absolute), would be about 
3,800 ft. per second, and to extract the energy from this 
effectually, a turbine wheel would need to move at a 
rate of about 1,700 ft. per second. 

After a vast amount of theoretical and experimental 
research directed to the elucidation of the principles 
involved, Parsons decided that the difficulty of excessive 
speed of rotation could be avoided by causing the steam 
to fall in pressure in a series of steps, each step being, 
as it were an elemental turbine, and each extracting 
its own portion of energy. By such graduated lowering 
of the pressure, step by step, both the velocity and the 
changes in volume of the steam could be kept within 
reasonable limits. As already stated, previous to 
Parsons taking out his patent, numerous others had 
been taken out in the preceding hundred years ; but it 
is certain that Parsons derived no part of his inspiration 
from them. De Laval was at work at the same time 
as Parsons, and the latter often paid high tribute to 
the ingenuity displayed in developing the de Laval 
machine. Another patent to which Parsons often 
referred was that of Wilson. He had a model made of 
Wilson’s turbine, but found the proportions of the parts 
ill-suited, and when it was under steam all that could 
be said for it was that it went the right way round. 
Later on Parsons made a very large model of a reaction 
engine of the Hero type. He made the arms of thin 
steel tubes, and the ejection of steam was into a vacuum 
of 27 in. of mercury. With steam at 100 lb. pressure, 
a peripheral speed of 800 ft. per second was attained, 
ind an effective power of 20 horse was realised. The 
consumption of steam was 40 lb. per horse-power hour. 
This experiment was of particular interest, for in 1784 
James Watt discussed, in a letter to Boulton, the 
possibility of an engine on the Hero principle becoming 
a serious rival to his own. He concluded his letter by 
saying, “ In short, without God makes it possible for 
things to move 1,000 ft. per second, it cannot do 
much harm.” The interesting fact is that the Hero 
engine which Parsons made was more efficient than 
Watt's engine of 1784. 

The first claim in Parsons’ patent of 1884 is “ the 
use in combination oi a hollow cylinder with projecting 
rings of blades, and within it a solid or rotary cylinder 
with projecting rings of blades.” This, in language 
not so technical, is the claim for the division of the 
steam's action into a number of successive steps. 
Reference to Parsons’ original patent shows his remark- 
able foresight of the lines on which turbine machinery 
was to be developed. The second claim, for example, 
embodies the principle of double flow, whereby the 
steam is caused to travel in two directions, thus 
balancing the pressures set up and at the same time 
enabling the length of the blades to be reduced by half. 
Without this principle, the efficient construction of the 
immense machines of to-day would not have been 
practicable. The same remark applies to the principle 
of dividing up the machine into two or more parts 
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dealing with the steam in series. In one of the first 
papers he ever read he gave an example of the number 
of steps in a compound turbine working at a steam 
pressure of 69 lb. above atmospheric. There were 
45 steps and therefore 45 elemental turbines. The 
velocity due to the fall in pressure was calculated for 
each step, the maximum being 386 ft. per second at the 
first jalien where the fall in pressure was from 69 lb. 
to 66-35 lb., and the minimum 366 ft. per second at the 
last turbine, where the fall in pressure was from 15-6 lb. 
to 15-0 lb. At this point the steam passed into the 
exhaust. The work which might be done in each step 
is very approximately equal to the product of the 
mean pressure multiplied by the change in volume, 
and the variations from step to step is practically nil. 

I have spoken of the pessimism of the engineers of 
1881 regarding the future of steam. At that time the 
piston steam engine had been brought to a high state 
of perfection. Steam pressures had risen considerably, 
thus enabling a greater relative expansion to be 
obtained by the compounding, tripling and quadrupling 
of cylinders of increasing capacity in series, and it had 
been found that the maximum efficiency was reached 
when the expansion factor was about 16. In 1909, 
Parsons stated that experiments had shown that unless 
the mean difference of pressure on a piston exceed 7 Ib. 
per square inch, the friction, the bulk, the momentum 
of the moving parts and the cost made such a cylinder 
not worth having. It was appreciated that decreases 
of pressure below 7 lb. absolute involved large drops of 
temperature in the case of saturated steam, and there 
was therefore a great thermodynamic gain in con- 
densing to a low pressure. The piston engine could 
take no advantage of this, but the turbine engine could. 

As already stated, the working of electric generators 
was the primary purpose for which Parsons invented 
his turbine, and to this end he designed and patented 
a dynamo to run at speeds up to 18,000 r.p.m. In 
1888, four 75-kW generators were supplied to the New- 
castle and District Electric Lighting Company. This 
is the earliest instance of the use of a steam turbine 
in any public power station. From that time the 
design of turbines for generating stations steadily 
advanced. Larger and more efficient machines rapidly 
followed one another, and by 1907 the steam turbine 
and the alternating-current dynamo had fairly estab- 
lished themselves as the best means of fulfilling the 
world’s ever-increasing demand for electric power. 
Indeed, the story of the development of the Parsons 
turbine is so largely one of uninterrupted success, with 
Parsons as the central figure, that a proper evaluation 
of the success is extremely difficult. The story is told 
that when Parsons constructed his first turbo-generator, 
the statement that a machine had been built to drive 
a dynamo directly at 18,000 r.p.m. was received with 
derision, and the informant was told to take a nought 
off the number in order to make the statement bear 
some resemblance to truth. The step taken was 
indeed a bold one, for the speed was 10 times or 12 times 
as fast as that of any dynamo previously built. 

In the years between the construction of the first 
turbo-alternator and Sir Charles’s death in 1931, the 
size and efficiency of the turbine advanced enormously. 
In the first four years turbines were in use aggregating 
about 4,000 h.p., and, within seven years, the improve- 
ments resulted in such a reduction of the steam con- 
sumption that the new engine was a formidable com- 
petitor of the best compound reciprocating engine. 
By 1924, turbo-electric generating units of very large 
sizes, ranging up to 60,000 kW, had been developed, 
and in all large fuel-using electric power stations steam 
turbines provided the motive power. In 1924, it was 
estimated that the output of all the steam turbines 
built, both land and marine, had reached the grand 
total of 120,000,000 h.p. 

During Parsons’ lifetime, the largest single machines 
built under his direct supervision were those supplied 
to the Dunston Power Station at Newcastle in 1930. 
Each of the Dunston units is capable of a maximum 
output of 50,000 kW at 1,500 r.p.m. They were de- 
signed for a pressure of 600 lb. of steam per square 
inch and a temperature of 800 deg. F., the steam being 
reheated to its initial temperature before passing 
into the low-pressure cylinder. The over-all thermal 
efficiency of the turbine alternator was equal to 
36-78 per cent., a figure which at that time had never 
been equalled by any turbo-generating plant in the 
world. Coals vary in thermal value, but it is safe 
to say that the coal used per horse-power hour was 
about one-tenth of that of Watt’s early engines and 
from one-third to one-quarter of that of the piston 
engines when Parsons invented his turbine. 

Striking as the development of turbo-generators has 
been, that of the turbine for the propulsion of ships 
is more striking still. It was not easy to introduce the 
turbine into the Royal Navy and the mercantile marine, 
The piston engine with triplex and compound cylinders 
was giving good service and had a high efficiency, and 
there seemed general contentment with paddle-wheel 
| steamers on regular passenger services such as that from 
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Dover to Calais. Moreover, in the very early days the 
turbine without condenser, though compact and 
convenient, could not be called efficient. However, 
from the outset Parsons had in mind the possibility 
of using the turbine for battleships and Atlantic liners, 
and once the superiority of the turbine over the piston 
engine was established in the matter of fuel consump. 
tion, he set to work to convince the Navy and the 
mercantile marine of the turbine’s merits. 

It was in 1894, when a condensing steam turbine of 
200 h.p., with an expansion ratio of 90 volumes, was 
found to have a steam consumption not greater than a 
good compound piston engine, that Parsons entered 
the marine business. With a boldness that amazed 
even his closest friends he planned to build a 100-ft, 
experimental vessel to be named the Turbinia, and with 
this the capabilities of the turbine for ship propulsion 
were to be demonstrated to the Admiralty. Huil, pro- 
peller, and engines were all designed by Parsons, and 
in so doing he relied entirely on the results of his own 
researches, At that time there was no National 
Physical Laboratory ship tank in which models could 
be tested, so he made models and tested them in his 
own inimitable way by towing them with fishing rod 
and line in a small pond. With the data so obtained 
he designed the Turbinia and calculated the horse-power 
necessary to drive her at 34 knots. It is of interest 
to note that three years afterwards a model of the 
Turbinia was tested at the Naval Tank at Portsmouth, 
and the difference between Parsons’ estimate of the 
horse-power required and that of the Admiralty experts 
was only from 2 per cent. to 3 per cent. 

After the completion of the vessel there were many 
troubles, more especialiy with propeller cavitation, and 
at one stage almost any man other than Parsons would 
have abandoned the project. With the energy and 
determination so characteristic of him he practically 
started work anew, new turbines and new propellers 
being fitted. Ultimately a speed of 34 knots was 
obtained and Parsons made his plans to demonstrate the 
turbine’s possibilities. During the Naval Review at 
Spithead in 1897, in honour of the Diamond Jubilee of 
Her Majesty Queen Victoria, the Turbinia was present 
and charged down the line of cruisers and battleships. 
A picket-boat was put out to stop the supposed intruder, 
but the Turbinia was proceeding at 30 knots, against 
which the speed of the picket-boat was useless. Her 
performances at the Review focused the attention of 
the Admiralty on the possibilities of turbine propulsion 
for men-of-war, and orders for two destroyers soon 
followed. 

In this short address it is quite impossible to describe 
the full development of the marine turbine for the 
Royal Navy and the mercantile marine. Any story of 
Parsons and the steam engine would, however, be 
incomplete without mention of such epoch-making 
ships as the Amethyst and the Dreadnought in the 
Navy, and the King Edward and Mauretania in the 
mercantile marine. The Amethyst was one of four 
small swift cruisers built in 1902, and was fitted with 
turbine machinery. The other three ships were of 
the same dimensions and form of hull, and were fitted 
with well-designed piston engines made by highly 
experienced firms. The vessels, which were of 3,000 
tons displacement, were designed for a speed of 
213 knots, with 10,000 indicated horse-power. The 
trials of the ships with the reciprocating engines re- 
sulted in a maximum speed of 22-34 knots, but the 
Amethyst, with the same boiler-power, easily steamed 
23-63 knots, and there was no vibration of the ship. 
The steam consumption per horse-power hour of the 
Amethyst was compared with that of the Topaze, one 
of the other vessels, and at 20 knots the figures were 
16-91 lb. and 14 Ib., respectively, the latter being 
regarded then as exceptional. These trials established 
the efficiency of the marine turbine beyond doubt, and 
when a committee consisting of representatives of the 
Services and of science was appointed by the Admiralty 
in 1905, it recommended the fitting of turbine engines 
for all new armoured ships. The battleship Dread- 
nought followed. 

In the Navy, efficiency is the first consideration 
rather than low first cost and running charges. It was 
not surprising, therefore, that, notwithstanding Parsons 
public statement that in the case of an Atlantic liner 
“turbine engines would effect a reduction in weight 
of machinery and an increased economy of fuel,” the 
merchant service were unconvinced. Parsons, there- 
fore, decided to follow the plan he initiated with the 
turbinia and make a demonstration with a paddle 
steamer fitted with turbines. This, however, Wa 
abandoned, and instead, on the initiation ot 
Archibald Denny (later Sir Archibald Denny), 
merchant turbine steamer, the King Edward, w®* 
built by Messrs. Denny, of Dumbarton. Messrs. Denny 
found that the coal bill of the King Edward was less 
by 15 per cent. to 25 per cent. than that of comparable 
vessels propelled with reciprocating engines ; also the 
cost of oil was negligible. 

This success led to other vessels of the merchant 
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THE MONO ROTARY PUMP. 
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service being fitted’ with turbines, and within seven 
years the horse-power in a single steamer increased 
from 3,500 (the King Edward) to 78,000—the mean 
power developed on a 1,250-mile trial of the Mauretania. 
Among the smaller vessels fitted, one of the most 
interesting is the Queen, built for the South-Eastern 
Railway Company for the Dover-Calais service, in 1902. 
The performance of this steamer attracted interest 
the world over, because of the exact comparisons made 
with the performance of paddle steamers in the same 
service. The coal consumed per passenger carried was 
from 25 per cent. to 107 per cent. more in the paddle 
steamers than in the turbine steamer. The oil con- 
sumption of the turbine steamer was much less, the 
engine-room staff less, and the cost of coal, oil, 
and engine-room staff per passenger from 33 per cent. 
to 106 per cent. less. Other turbine vessels followed 
rapidly, but the real turning-point in favour of turbine 
machinery in the merchant service was not reached 
until 1904, when the decision was made to fit the new 
Cunarders, the Lusitania and the Mauretania, with 
turbine engines. The construction of their turbines re- 
quired remarkable courage, for the construction of 
engines of 70,000 h.p. was a very considerable step in 
advance of anything that had been done previously. 
These vessels were for many years the most remarkable 
ships on the ocean, and until the Great War both of them 
crossed the Atlantic, in sunshine and storm, at an 
average speed of 25} knots to 26 knots, and with a 
steam consumption of about 11} Ib. per shaft horse- 
power hour. As is well known, the Mauretania held the 
Blue Riband of the Atlantic for 22 years, To-day 
the Queen Mary, with her turbine engines of about 
200,000 horse-power, and a record speed of 30-6 knots, 
runs in her stead. 








Tae Instrrurion oF SANITARY ENGINEERS.—The 
_ dinner of the Institution of Sanitary Engineers, 
18, Victoria-street, London, 8.W.1, will take place on 
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| THE MONO ROTARY PUMP. 


An incidental result of the development of light 
high-speed power units, both mechanical and electrical, 
during the last thirty years especially, has been the 
use of centrifugal and other rotary pumps for many 
uses for which reciprocating pumps had previously 
been employed almost exclusively, but this change in 
practice, although advantageous in many respects, 
often entailed the acceptance of sundry disadvantages, 
notably the need to reprime the pump after a com- 
paratively brief stoppage owing to the difficulty of 
keeping suction footvalves in good condition. The 
self-priming property of reciprocating pumps led to 
their retention in fire-brigade service long after the 
introduction of centrifugal pumps of equally good 
pumping capacity, and the periodic grants of letters 
patent for special priming arrangements testify to 
the continuing existence of the problem. 

The desire to retain the high speed direct-acting 
prime mover without sacrificing the positive pumping 
action of the reciprocating pump has led, in recent 
years, to the introduction of a number of rotary, as 
distinct from centrifugal, — of types intermediate 
between the two main subdivisions of pumping 
machinery, and one of these, the Mono pump, was 
briefly described in ENGINEERING, September 18, 1936, 
in an account of the Building Trades Exhibition at 
Olympia. In view of the novel features of design, 
however, some further particulars will probably be of 
interest, and these we are now enabled to supply, by 
courtesy of Messrs. Mono Pumps, Limited, of Aintree- 
road Works, Perivale, Middlesex, who are the British 
licensees of M. Moineau, the inventor, 

As mentioned in the previous reference, the Mono 
pump consists essentially of a rotor formed as a single- 
start scroll, revolving in a stator having a double- 
threaded internal surface. These are shown in section 
in the drawings reproduced in Figs. 1 and 2 above, 
but the manner of engagement is, perhaps, better 
illustrated in Fig. 5, reproduced from a photograph of 
a rotor in position within a sectioned stator. In this 
the rotor will be seen to have revolved a few degrees 
beyond the position indicated in Fig. 1. The rotor 
scroll, shown separately in Fig. 3, is not merely a round 
thread on a central core, but represents the envelope 
of an infinite number of circles eccentrically arranged 
in a spiral about the axis. The pitch is half that of 
the pitch of the stator, a half section of the latter 
being shown in Fig. 4; and the conjunction of the 
two surfaces encloses a series of spaces which, as the 
rotor revolves, move steadily towards the discharge 
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rotor and stator, and as the infinite number of point 
contacts, which together make up the lines of contact, 
are continually changing, solid particles caught between 
the surfaces are only held momentarily before being 
released, and swept away in the flow through the pump. 
In the nature of the design, a uniform discharge is 
assured, and it is stated that, within very wide limits, 
the output varies directly with the speed of revolution. 

The standard pumping unit consists of a cast-iron 
body, with a bronze rotor and a rubber stator, the 
composition of the rubber being varied according to 
the liquid to be pumped. Where hot oils, soaps, 
petrol and similar liquids are to be handled, however, 
a white-metal stator is used, in conjunction with a rotor 
of either gunmetal or steel. For sulphuric acid the 
rotor is made of either monel metal or nitralloy steel, 
and in this case the pump body also would be made 
of monel metal if the concentration of the acid required 
it. For general acid pumping ebonite rotors are used, 
with rubber stators and a body which may be of 
ebonite or of rubber-lined cast-iron. Pumps to deal 
with organic solvents at low temperatures are fitted 
with a special type of rubber stator. 

The pump is self-priming, from a depth which varies 
to some extent with the size of pump, but is stated to 
be from 25 ft. to 28 ft. when pumping water. In 
favourable circumstances even better results may be 
obtained, and tests have shown that, when running, 
a vacuum can be maintained on the suction side, 
within 4 in. of the barometer. Suitably lubricated, it 
may be used, therefore, as a vacuum pump, or alterna- 
tively, as a compressor. 

With a normal length of rotor and stator, the delivery 
head obtainable ranges between 150 ft. and 250 ft., 
according to the size of the unit, but higher heads 
can be obtained by increasing the length. In an 
example cited, it is claimed that by the use of a quad- 
ruple-length rotor-stator unit of normal construction, 
water may be delivered at a pressure of 450 lb. per square 
inch, and, when pumping oil of high viscosity through 
a white-metal stator, heads up to 6,000 lb. per square 
inch are attainable. 

The pump described in connection with the Building 
Trades Exhibition was shown on the stand of Messrs, 
Millars’ Machinery Company, Limited, by whom it 
was intended to pump sewage sludge, clay puddle, 
waterborne sand and similar fluids. We are informed 
by the makers, however, that Mono pumps are now 
in use in this country for a variety of other purposes, 
including the pumping of cider, beer, wine, glycerine, 
paraffin wax, caustic alkalies, coal slurry, pastes, and 
vegetable and mineral oils, both hot and cold, in 
addition to the acid applications already mentioned. 
The standard sizes listed have outputs, referred to 
a uniform speed of 1,500 revolutions per minute, 
ranging from 80 gallons per hour against a suction head 
of 26 ft. and a delivery head of 99 ft., to 8,700 gallons 
per hour in the largest size. This latter figure is 
reached when the unit is acting merely as a transfer 
pump, without appreciable suction or delivery head, 

ut the same size of pump, with a 13-ft. suction lift, 
is rated to deliver 5,450 gallons per hour against a head 
of 250 ft., or, with 26-ft. suction lift, 3,750 gallons 
per hour to 120 ft. This design, illustrated in Figs. 1 
and 2, has a 3-in. suction and delivery, and is the 
largest standard size made, the delivery ranging from 
8,700 gallons per hour to 3,750 gallons per hour 
according to conditions of head. The pumps are, of 
course, suitable for higher speeds, if required, according 
to the characteristics of the driving motor. 








THE INSTITUTION OF GAS 


ENGINEERS. 


Tue Eighth Autumn Research Meeting of the 
Institution of Gas Engineers was held in London on 
November 3 and 4 last, at the Institution of Mechanical 
Engineers, Storey’s-gate, St. James’ Park, under the 
chairmanship of Mr. Stephen Lacey, B.Sc. 

Sir Francis Goodenough opened the proceedings by 
introducing the Thirteenth Report of the Gas Educa- 
tion Committee, which he considered to be highly 
encouraging to the industry. The report stated that 
there were now 45 centres having approved major 
courses in gas engineering and gas supply. The 
number of students who sat for the examinations 
was greater in the year 1936 than for any of the pre- 
vious nine years during which the education system 
had been operating, though it was still noticeable that 
there seemed to be a lack of appreciation on the part of 
students of the value of taking a course leading to the 
Diploma in Gas Engineering (Supply). In the dis- 
cussion on this report, Dr. Long, principal of the 
Westminster Technical Institute, urged that the 
Education Committee was the most important com- 
mittee of the industry, because the personnel employed 
by an industry must, in his view, be more important 
than the technical methods used. He asked that 
when employers advertised for students they should 
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courses. He also asked that in every instance em- 
ployers should state the salary that it was proposed 
to pay to the successful applicant. During this 
discussion it was stated that the City and Guilds of 
London Institute provided for 100 courses, and out 
of all their students, no less than 10 per cent. took the 
course ip gas fitting, a circumstance which was regarded 
1s of considerable value in raising the standard of 
education among the employees of the gas industry. 

Diplomas in Gas Engineering were presented to the 
nine successful candidates, and it was announced that 
the first award of the Arthur Duckham Research 
Grant to the value of 3501. a year had been given to 
Dr. Albert Edward Haffner, of the Gas Light and Coke 
Company, who would proceed abroad for one year, the 
period of the Grant, to undertake research with Dr. Karl 
Bunte, at the Gas Institute, Karlsruhe. 

The reports of the Joint Research Committee of the 
Institution of Gas Engineers and Leeds University 
were introduced by Mr. E. V. Evans, Joint Manager of 
the South Metropolitan Gas Company and chairman of 
the committee, in a speech which foreshadowed a move 
on the part of the gas industry towards new methods of 
manufacture. The Thirty-eighth Report, which 
was introduced by Professor J. W. Cobb, Livesey 
Professor of Gas Engineering in the University of 
Leeds, and by Mr. J. W. Wood, dealt with ‘* Corrosion 
from Products of Combustion of Gas.”’ Four reports 
have been issued upon this subject previously, and 
the 36th and 38th reports, dealt with a complete 
series of corrosion experiments in the course of 
which the sulphur content of the gas used in the 
apparatus under test was systematically reduced in 
stages from 50 grains per 100 cub. ft. to 0-1 grain. 
The experiments were conducted with a series of 
water-cooled metal tubes of different materials, subjected 
to the continuous action of the products of combustion 
under comparable conditions for several weeks. Some 
05 per cent. of the water produced by the combustion 
of the gas was condensed on the inner surface of the 
tubes; this, together with the sulphur and nitrogen 
acids dissolved therein, formed the main corroding 
medium. The course of the corrosion was followed by 
the quantitative collection of the condensates in three- 
day batches, which were subjected to chemical analysis 
to ascertain the amounts of metal, sulphur acids, and 
nitrogen acids they contained. Precipitates thrown 
down by the condensates, and deposits adhering to the 
tubes at the end of the test, were also analysed and 
taken into account. There was sufficient irregularity 
in the rate of corrosion during the early stages of the 
tests with some of the metals to justify the use of a 
period of the length of several weeks for the corrosion 
test. It was found that with all the metais examined, 
corrosion to a small but definite extent occurred, even 
when the sulphur was almost completely removed 
from the gas. The amount of corrosion per 100 cub. ft. 
of gas burned fell continuously as the sulphur content 
of the gas was reduced in stages from 50 gr. to 0-1 gr. 
per 100 cub. ft. Below a certain value (in the present 
experiments slightly below 8 gr. of sulphur per 100 cub. 
ft., but liable to be somewhat influenced by the metals 
used and the conditions of the experiment) there was 
« more rapid drop in the rate of corrosion, but at no 
time did it diminish as rapidly as the sulphur content 
of the gas. Lead and solder were exceptional in giving 
an increasing rate of corrosion at low sulphur concen- 
trations. The important result was thus obtained 
that complete elimination of sulphur did not eliminate 
corrosion, and the view was expressed that the slogan, 

sulphur must go,”’ which was raised at the previous 
meetings when this work was discussed, would now 
not be necessary. Unquestionably the corrosion of all 
metals tested was reduced considerably as the sulphur 
content decreased 

The metals tesved were iron (except cast-iron), zinc, 
copper (hard and soft), brass, aluminium, lead and 
solder, As examples, a diminution of the sulphur 
content of the gas from 15 gr. per 100 cub. ft. to 24 gr. 
per 100 cub. ft. reduced the corrosion of zine (expressed 
in grammes of metal removed from condensate per 
100 cub. ft. of gas burned), from just over 2 to 0-9; 
of iron, from 1-1 to 0-3; of hard copper, from 0-8 to 
0-3; of brass, from 0-7 to 0-3; of aluminium, from 
0-15 to 0-1. With higher quantities than 15 grains 
of sulphur in the gas, the rate of corrosion increased 
approximately proportionately. On the other hand, 
complete elimination of sulphur still left the rate of 
corrosion of zinc at 0-3, of hard copper at 0-15, of 
brass at approximately 0-3 and of iron at 0-08. The 
behaviour of lead and solder was anomalous. From 
20 gr. of sulphur per 100 cub. ft. down to 7 gr. in the 
case of lead and to 4 gr. in the case of solder, reduction 
of the sulphur content of the gas had no perceptible 
influence upon the rate of corrosion; but below these 
limits lead and solder were subject to considerable and 
rapidly increasing corrosion. The reasbn for this 
anomalous behaviour, suggested by Dr. Vernon in the 
discussion, was probably that the course of corrosion 
ix very frequently governed by the formation of surface 
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films and too low a sulphur content of the gas was 
inimical to the formation of the proper protective film. 

Mr. Masterman pointed out in the discussion that 
the Institution of Gas Engineers had now conducted 
work on corrosion at very high temperatures (on scale 
formation), and at temperatures sufficiently low to 
admit of condensation ; the intermediate temperatures 
which are those at which most gas appliances operated 
for the greater part of their working life had not been 
investigated, and we were still in the dark as to the 
course of corrosion in this range. He foresaw a very 
great extension of the use of gas in the near future 
for flueless heaters, and he urged that the requirements 
of gas for this purpose, including the sulphur content 
with its accompanying smell, must not be neglected 
by the gas industry. Dr. Hartley, in criticising the 
Report, stated that the final conclusions reached were 
mostly known before the Research commenced and, 
speaking from the point of view of the appliance manu- 
facture, he urged that the gas industry should eliminate 
sulphur completely from the gas distributed to the 
domestic consumer. 

The 39th Report of the Joint Research Committee, 
entitled “‘ The Investigation of the Use of Oxygen and 
High Pressure in Complete Gasification,” was taken 
next. Professor Cobb, in introducing it, remarked 
that the Committee, in their work dealing with gas 
manufacture, had since the issue of its 4th Report in 
1920 made a series of studies with the object of under- 
standing more thoroughly the processes employed by 
the gas industry for the production of gas in existing 
plants and by recognised methods. He said that it 
was the opinion of the Committee that the time had now 
come when examination of existing methods of gas 
manufacture could be terminated and the Research 
Committee could turn its attention to the even more 
important work of examining the problems which lay 
ahead. The work, of which this Report recorded the 
commencement, is based on the supposition that the 
gas industry will tend to supply gas rather than solid 
fuel, and that it is desirable that some form of com- 
plete gasification of coal, which will produce gas of a 
calorific value similar to that now sent out by gas com- 
panies, should be made available. The programme of 
work which the Committee had in mind involved the 
study of methods of producing from coal a mixture of 
hydrogen and carbon monoxide with the subsequent 
synthesis of hydrocarbon gases from this mixture, the 
final product being a gas which may not be greatly 
dissimilar from the mixture of gases derived from the 
carbonisation of coal. The 39th Report dealt with the 
preliminary stages of the work and was confined mainly 
to a study of the factors influencing the production of 
mixtures of carbon monoxide and hydrogen from coal. 
Recent years had seen a remarkable development of a 
new technique, whereby a mixture of carbon monoxide 
and hydrogen might be transformed in various ways by 
the use of high pressure and catalysis. Liquid fuels 
(hydrocarbons and alcohols) had been so prepared, but 
the gas industry was primarily concerned with the 
gaseous products, and the Committee had specially in 
mind the treatment of a mixture of carbon monoxide 
and hydrogen, preferably made by continuous gasi- 
fication in oxygen, so as to yield a gas containing much 
less carbon monoxide and a considerable quantity of 
methane. 


The Report itself was based upon the results obtained | 


by the Lurgi Gesellschaft fiir Warmetechnik, m.b.H., 
who had erected a semi-commercial plant producing 
700,000 cub. ft. of gas per day from lignite. This fuel 
was gasified by a mixture of steam and oxygen, the 
amount of steam being regulated so that the tempera- 
tures were not high enough to produce clinker. In this 
plant the ratio of steam to oxygen supplied was approxi- 
mately 10 to 1 by volume. The ratio was chosen so that 
the temperatures in the upper part of the fuel bed were 
most favourable for methane synthesis at the pressure 
used. The oxygen and steam were preheated to 500 deg. 
C. to 600 deg. C. before being supplied to the generator. 
The generator operated under a pressure of 300 Ib. per 
square inch. It had been claimed that by gasification 
with oxygen admixed with considerable quantities of 
steam, a gas was produced which, after purification, 
had a calorific value of 450 B.Th.U. to 500 B.Th.U. per 
cubic feet, a specific gravity of 0-43, a carbon monoxide 
content of 20 per cent. to 25 per cent., and 2 per cent. to 
3 per cent. carbon dioxide. The oxygen consumption 
was given as 33 cub. ft. to 34 cub. ft. per therm of gas 
made. The high pressure was applied to effect the 
methane equilibrium in such a way that the synthesis 
of methane from carbon monoxide, carbon dioxide, and 
hydrogen took place at such high temperatures 
700 deg. to 800 deg. C., at which the reaction pro- 
ceeded with rapidity. 


as 


In connection with the present Report, experiments 
were made only at atmospheric pressure. When coke 
was gasified in mixtures of steam and oxygen, the 
results varied widely with the composition of the 
mixture. As the proportion of steam was raised, the 
gas contained a higher percentage of carbon dioxide 
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|and there were lower temperatures in the fuel bed. 
| The consumption of oxygen per gaseous therm decreased 
| at first, but later increased, and the proportion of the 
heat supplied as coke and steam which was obtained as 
| potential heat in gas eventually fell considerably. It 
was found that highly reactive coke was considerably 
| better than a non-reactive coke. It was desired, of 
| course, to obtain a reaction mixture approximating to 
| CO + 2H,, and it was found that approximately this 
composition of gas could be obtained when using 
10 volumes of steam per volume of oxygen and pre- 
heating the steam and oxygen to 700 deg. C. At the 
same time, some 25 per cent. of CO, was formed, which 
was best removed by washing with water under high 
pressure. The amount of oxygen required would 
depend upon the degree to which the inlet gases and 
vapours were pre-heated, since the oxygen was used 
partly for the purpose of providing sufficient heat to 
enable the steam-carbon reaction to take place. When 
pre-heating to 700 deg. C., the oxygen content required 
for a 5-ft. deep fuel bed was estimated to be 39-6 eu. ft. 
per therm of gas produced, 46-0 cu. ft. per therm 
when pre-heating to 600 deg. C., 52-4 cu. ft. with 
500 deg. C., and 58-6 cu. ft. with 400 deg. C. preheat 
A still lower oxygen consumption and a higher fraction 
of potential heat in were obtained when the 
reactivity of the coke was further increased by adding 
2 per cent. of sodium oxide as carbonate. The results 
indicated that the products of the initial reactions of 
| gasification in steam and oxygen, when supplemented 
by distillation gases and freed from carbon dioxide, 
gave a mixed gas with a calorific value of approximately 
350 B.Th.U, per cu. ft. : 

In the discussion on this paper, Dr. J. G. King 
| pointed out that the use of oxygen and catalysts were 
| the two obvious methods of producing a gas of adequate 
calorific value and it might well be that the cost of 
the oxygen would be the deciding factor. The lowest 
figure at which oxygen could now be produced was 
64d. per 1,000 cubic feet by the Linde-Frankl process. 
He suggested that the gas industry might well consider 
whether it could not combine gas production with 
manufacture of synthetic oils. Dr. Paul Schuftan, of 
Munich, placed the cost of oxygen at 9d. per 1,000 
cubic feet, and pointed out that the gasification of 
brown coal with oxygen was largely in use in Germany. 

The afternoon session opened with the consideration 
of the Sixth Report of the Liquor Effluents and Am- 
monia Committee. The work of this Committee, it 
was stated, was primarily concerned with the disposal 
of effluent liquors from gasworks, principally derived 
from the ammonia factory, and with methods of utili- 
sation of ammonia in order to make whatever was 
possible of this once valuable by-product. The work on 
liquor effluents was partly devoted to an investigation 
of the sewage effect of ammonia liquors in the light of 
the Biochemical Oxygen Demand (B.O.D.) test, which 
measured the rate at which a stream willl be denuded of 
its oxygen by oxidisable matter in the effluent. It 
has been found that oxygen was required for converting 
the ammonia to nitrite and later to nitrate ; the only 
essential difference in B.O.D. between ammonia 
liquor and the spent liquor leaving the ammonia plant 
was in the much lower ammonia content of spent 
liquor. Consideration has also been given to the 
purification by chemical methods of sewage containing 
gasworks liquors, a measure that had been adopted in 
many other industries. The application in this country 
of such methods as are used widely in America was 
felt to be hardly justified because the greater volume of 
American rivers rendered purification unnecessary to 
the same extent as here. The amount of purification 
by chemical methods was considerably less than with 
biochemical methods ; chemical methods would be of 
value, however, for towns which now discharged 
sewage into the sea. In pursuance of this object, gas 
liquors were treated with precipitants such as lime, 
ferric chloride or mixtures of these, but no important 
constituent of gas liquors except sulphide was removed 
from the sewage, while intense discolorations were 
produced that would be objectionable, though legally 
innocuous, if the purified sewage were discharged into 
a stream. The colour persisted even during subsequent 
treatment of the sewage on bacteria beds. The initial 
chemical treatment improved biochemical purification 
of ordinary sewage, but, when gas liquor was present, 
the bacterial action was retarded by prior precipitation. 
Chemical methods, therefore, were not considered as 
being of value. Another form of chemical treatment, 
that had been introduced of recent years into the prac- 
| tice of sewage purification, has been the treatment of 
| the sewage with small doses of chlorine to prevent the 
material from becoming “septic” and developing 
odours. Crude gas liquor was in itself a weak anti- 
septic under anxrobic conditions, so that chlorination 
was less desirable when gas liquor was present. Exper 
| ments showed, moreover, that the amount of chlorine 
| required to effect sterilisation was very greatly increased 
| by the presence in sewage of gas works liquors. 


(To be continued.) 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Address by the President, Sm H. Nieet Grestery, 
C.B.E., D.Sc.* 


(Concluded from page 490.) 


A vERY important factor in connection with the 
working of trains at high average speeds is the air 
resistance and the advantage of streamlining. The 
trains I have already referred to in Germany, France, 
and America, and the Silver Jubilee, are all stream- 
lined. A paper is to be given by one of our members 
during the course of this session on this most important 
subject, but I may mention some experiments made at 
the National Physical Laboratory with scale models, 
of the streamlined Pacific engine of the Silver Jubilee 
type and an ordinary type Pacific engine to determine 
the comparative head-on wind resistance and to 
calculate the horse-power required at various speeds 
to overcome the air resistance. The results are shown 
in Table II. To maintain a schedule of 71 m.p.h. 
between London and Darlington with this train entails 
an average running speed up hill and down dale of 
80 m.p.h. to 90 m.p.h., after making allowance for 
starting, stopping, and the various speed restrictions. 
Table II shows that streamlining results in a saving 
of over 100 h.p. continuously at these speeds on a 
stillday. Thereis, however, generally a wind of greater 





or lesser intensity, and consequently such reduction 


required to overcome the air and frictional resistance 
of the engine at that speed. Therefore the actual 
power output of the locomotive was between 2,500 h.p. 
and 2,600 h.p., a figure which I venture to say has 
never previously been attained by a locomotive in 
Great Britain. Streamlining has been applied to the 
carriages forming the train. The adjacent ends of the 
articulated units have been covered in with rubber 
sheets. The gear below the underframes, such as 
brakes, electric lighting, and electric air-conditioning 
and heating mechanism has also been protected by 
fairing. Further, projections have been eliminated 
from the sides of the carriages by making the windows 
flush with the steel panelling. ts obtained with 
the dynamometer car indicate that the train resistance 
is substantially reduced, but this cannot be determined 
accurately until further trials have been completed. 

I think it can be accepted from the experience both 
on foreign and English railways that the business public 
in particular appreciate, and show their appreciation 
by patronising, these extra high-speed trains. If the 
demand for longer and heavier trains becomes insistent, 
there is no insuperable difficulty in providing engines 
of greater power capable of working longer trains at 
these speeds. There is, however, one great obstacle. 
Owing to the density of traffic in England, it is a most 
difficult matter for the operating departments of the 
railways to arrange train workings so that a clear path 
ean be secured for such extra high-speed services. 
The whole object of the introduction of trains of these 


Tasie If.—Horse-PoweEr SAVED BY STREAMLINING. 






































| | 
Speed, m.p.h. a. &.4 2.1 | 90 100 | 110 120 130 140 150 
Horse - power | Standard 
required to| “ Pacific | | | 
overcome type .-| 97°21 154-26 230-51 | 328-49 450-92 599-39 | 778-65 988-95 | 1,235—-87 | 1,520-80 
head-on air ;—- — | —] 
resistance Streamlined | | | 
type ..| 56°39 89-41 | 133-61 | 190-40 | 261-36 | 347-41 | 451-32 | 573-21 716-32 | 881-48 
Horse-power saved by stream- | | | 
lining .. ee es “| 40-32 64-85 96-90 | 138-09 | 189-56 | 252-98 | 327-33 | 415-74 519-55 639-32 
Taste I1I.—Locomotives Burut ror MIxep or Express Goops TRAFFIC. 
Diameter of Boller —_| ‘Tractive| Grate | Weight of enaine 
Locomotive. Railway. Date. Type. Driving Wheels, Pressure, Effort, Area, Ww ki som On ser 
| ft. in. Ib. per sq. in. Ib. 8q. ft. = tone em 
4300 Class G.W. 1911 2-6-0 | 5 8 200 25,669 20-56 102-0 
4700 G.W. 1919 2-8-0 | 5 8 225 30,460 30-28 122-0 
Grange Class G.W. 1936 +0 | 5 8 225 28,875 27-07 114-0 
K.1 Class .. GN. 1912 2-6-0 | 5 8 180 . 24°5 104-8 
K.3 GN. 1920 2-6-0 | 5 8 180 30,030 28-0 124-5 
Val | os én L.N.E. . 1936 2-6-2 | 6 2 220 33,730 41-25 144°1 
13245 Class LMS. . 1934 2-6-0 | 5 6 225 26,288 | 27-8 126-1 
5), L.M.S. . 1934 46-0 | 6 0 225 25,455 27-8 126-1 
8.15 Class .. S.R. 1936 4-6-0 5 7 200 29,860 28-0 135 -65 
i | 

















as may result when running with a favourable wind 
is not to be compared with the extra power required 
on the opposite working against a contrary wind. Hence 
it follows that in the case of this train the probable 
average saving of power due to streamlining is con- 
siderably in excess of 100 h.p. 

Dynamometer-car experiments with this train show 
that although, as stated, only about 400 drawbar 
horse-power is required on the level, the average 
drawbar horse-power required on the run from London 
to Newcastle is 620. To this must be added the horse- 
power required to overcome the internal resistance 
and the head-on air resistance of the locomotive which 
with an ordinary Pacific engine at 80 m.p.h. is about 
450 h.p., but with a streamlined engine is reduced to 
330 h.p. The saving in power output due to stream- 


lining the locomotive is therefore in the region of 10 per 
cent. The coal consumption of the engines working 
this train averages 39 lb. per mile ; if the consumption 
of coal is proportionate to the power, the saving due 
to streamlining is about 4 Ib. per mile, or over 200 tons 


per annum. When running downhill during experi- 
mental! runs at very high speeds up to 110 m.p.h., the 
effect of wind resistance was much more marked. The 
drawhar horse-power required amounted to 1,200. 
Phe head-on air resistance and frictional resistance 
of an ordinary Pacific engine is equivalent to 800 h.p., 
making a total of 2,000 h.p. The effect of streamlining 
at that speed is to reduce the head-on resistance by 
250 h.p., the net saving therefore being equal to 12} per 
cent. 

On an experimental run with the Silver Jubilee 
train between Newcastle and Edinburgh and back the 
Weight of the train behind the tender, including the 
dynamometer car, was 252 tons, and in working the 
train up the long gradient at Cockburnspath of 1 in 96, 
the minimum speed was 68 m.p.h. The actual drawbar 
horse-power was 1,460, a further 660 h.p. was required 
to overcome the effect of gravity on the 166-ton engine, 
in addition to which some 400 h.p. to 500 h.p. was 








* Delivered on Friday October 23, 1936. Abstracted. 





overall speeds would be ‘defeated if there were a 
liability of the trains being held up and delayed by other 
traffic. The more the general traffic is accelerated the 
easier becomes the task of finding a path for such trains. 

One of the main difficulties is in connection with the 
slow running of goods trains, particularly over sections 
of the railway where only two running lines are pro- 
vided. The mineral trains scheduled at less than 
20 m.p.h. are the worst offenders. During recent vears 
the running of fast brake-fitted goods trains has been 
considerably increased, with a view to meeting the 
competition of the road, but only a very smal] per- 
centage of the railway companies’ wagons are fitted with 
continuous brakes. It would not be safe to run wagons 
connected with three-link couplings and no form of 
continuous brakes, at high speeds, because of the great 
distance such trains would run before they could be 
brought to a stand by the application of brakes on the 
engine and guard’s van only. 

In America all railway goods vehicles were fitted with 
the Westinghouse brake many years ago and during 
more recent years the whole of the goods and mineral 
wagons running on the principal Continental railways 
have also been fitted with continuous brakes. In this 
matter the British railways have failed to make progress 
when compared with the railways of other countries, 
a failure due to the inherent difficulties and cost of 
fitting the whole of the wagons running in this country 
with continuous brakes. There are approximately 
14 million wagons running on British railways, of 
which about 700,000 are privately owned and are 
engaged in our great national coal industry. To fit 
the whole of the British wagons with continuous brakes 
would probably cost in the region of 30,000,0001. 

It is difficult to make out a case to justify this 
enormous expenditure. The acceleration of g 
trains would produce many beneficial results, the 
transportation and delivery of goods could be expe- 
dited, the cost of working goods trains would be lessened 
because the overall transportation capacity of the 
locomotives and wagons would be increased, conse- 
quently less rolling stock would be required; and the 








congestion of lines would be reduced. The ideal to 
be aimed at is to run all trains at the same speeds. In 
this connection it is of interest to record that it was 
many years after Mr. Johnson gave his address that 
locomotives specially designed for working express goods 
trains were introduced. Credit for this must be given 
to the late Mr. G. J. Churchward of the Great Western 
Railway who designed the first locomotives of the 
2-6-0 type in 1911 for these services. Table IIT shows 
the progress which has been made in more recent years 
in the design of engines built primarily for working 
mixed traffic or express goods trains. 

Two years ago, in an address to the Institution of 
Locomotive Engineers, I ventured to express the 
opinion that the day was not far distant when light 
high-speed trains for which a supplement would be 
charged would run between London and the big 
industrial centres and that heavy trains consisting of 
one class only would run at speeds no less than those of 
the best speeds of that day. The first forecast has been 
realised and the second is bound to follow before long. 
It is now generally recognised that to secure a high 
standard of efficiency advantage must be taken of the 
results of research. The railway administrations are 
fully alive to the importance of using to the greatest 
extent the resources which modern science is putting 
at their disposal, both in the interests of efficiency and 
economy. One of the most recent developments in 
connection with steam locomotives has been the new 
turbine locomotive of the London Midland and Scottish, 
built by Mr. Stanier. This engine is in regular service 
and members of the Institution will look forward to 
hearing the results of this bold experiment in due 
course. 

For many years I have been actively advocating the 
necessity for the establishment in this country of a 
locomotive experimental station. Nearly two years 
ago I sent one of our new engines to the experimental 
station of the French railways at Vitry, near Paris, 
and obtained most valuable information from the 
research then carried out, which enabled me to improve 
the design and efficiency of engines subsequently built 
to that and other types. I am now very hopeful that 
a complete scheme to erect a plant in this country 
may be a development of the not very distant future, 
such a plant to be capable of carrying out full-power 
tests of long duration on locomotives of much greater 
power than any now in service or in immediate con- 
templation. The cost of building and equipping such 
a station is estimated at 150,0001. By the provision 
of such a plant British railway locomotive engineers 
would in future have the advantage of being able to 
carry out extensive locomotive research at first hand 
such as their predecessors never had the means of 
doing. 

Admittedly the steam locomotive as a whole is 
an inefficient machine in a thermodynamic sense. 
Although it has in its boiler a highly efficient steam 
raiser, the means for converting the power of the steam 
for traction purposes are deplorably inefficient. There 
is therefore a large field to be explored with enormous 
possibilities for economy by the provision of such a 
plant. On the other hand it must not be forgotten 
that the steam locomotive is far the most reliable form 
of motive power on railways. Engine failures have 
been reduced by at least one half during the last ten 
years, and the average mileage per failure of steam 
locomotives on passenger trains is over 100,000, and 
on goods trains about 75,000. Failures of internal 
combustion engines on railways are far more frequent, 
and they cannot compare with steam engines in 
reliability. Failures on electric railways are certainly 
less frequent, but when they do occur every train 
running in the zone affected is brought to a standstill 
simultaneously. 

It goes without saying that when a locomotive 
testing plant is put up in this country it must embody 
every improvement which experience with the plants 
in America and at Vitry, near Paris, has shown to be 
advisable and should in consequence be the most 
modern and the most perfect in the world. It will 
give British locomotive designers means, which should 
enable them to put on to the road engines which will 
still further enhance the prestige in locomotive design, 
which Britain has enjoyed since the days of George 
Stephenson. 








COPPER STAY-BOLT LATHE. 


An example of a specialised machine for mass pro- 
duction is that of the copper stay-bolt lathe made by 
Messrs. Alfred Herbert, Limited, Coventry, and illus- 
trated by Figs. 1 and 2 on page 542. The work, viz., 
that of forming from a bar copper stay bolts screwed at 
both ends and reduced at the centre, could equally 
well be done on some of the standard types of lathe 
made by Messrs. Herbert, but where large quantities 
of similar parts are required, it is more economical in 
the long run to produce them in a machine specially 
designed for the work. The copper stay bolts machined 
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in the lathe are of the type used in the fireboxes 
of locomotives, and the lathe by combining three | 
methods of control, viz., mechanical, electrical and | 
pneumatic, enables them to be very accurately turned 
out at the rate of two per capstan revolution without 
too large demands on the attention of the operator. 
Referring to Fig. 1, those familiar with Messrs. Herbert's 
machines will recognise that the bed, headstock and 
capstan saddle are the same as are employed in the 
firm’s standard No. 4 capstan lathe. The lathe is not 
limited to a single size of stay. Any length between 4 in. 
and 8} in. can be produced; similarly, there is a 
range of diameters of from { in. to 1§ in. over the 
threads, and a choice of length of threaded part of 
from 1} in. to 1§ in., the pitch in all cases being 11 
threads per inch. 

The lathe is driven, through Vee-belts, by a self- 
contained two-speed motor mounted at the back of 
the machine and controlled, as regards speed change, 
by a drum-type switch actuated by the capstan saddle. 
At the slow speed the motor runs at 960 r.p.m., and 
8 spindle speeds, ranging from 35 r.p.m. to 600 r.p.m., 
are provided. At the fast speed the motor runs at | 
1,430 r.p.m., giving 8 spindle speeds between 53 r.p.m. | 
and 910 r.p.m. It is understood that the spindle- | 
speed changes are obtained, to suit the diameter of 
work in hand, by means of gears in the headstock in 
the usual manner, the drum switch making the neces- 
sary changes between the selected fast speed for 
turning and cutting off, and the slow speed for screwing. 
The bar feed is effected by the firm’s air-operated | 
dead-length bar chuck, which responds instantaneously 
to movement of the valve-control lever seen above the | 
chuck in Fig. 1. 


The movement of the bar is effected | 
by weights and a pusher rod. 
The sequence of operations follows. The 
capstan of hexagonal form, carries four tools and two 
dead stops. One of the dead stops is seen in Fig. 1, 
between the spokes of the capstan wheel, its function 
being to determine the length of the bar feed. The 
tool to the right of it is a cam-operated roller-steady 
turning tool, and is shown in more detail in Fig. 2. 
After the dead stop has operated, the capstan is with- 
drawn and rotated, bringing the turning tool into 
position. On the automatic engagement of the capstan 
feed, the tool traverses the length of the stay. The 
roller steadies, carried on a hinge, can be made out 
in Fig. 2, with the cutting tool opposite to the rollers. 
The tool is not, of course, in the cutting position in 
Fig. 2, but the opposite one on the capstan head is 
in this position in Fig. 1. The capstan feed carries | 
the tool along the stay until the first threaded portion 
is turned, at which point a bracket on the tool holder 
makes contact with one of the stops seen on the hori- 
zontal bar immediately above the chuck. This contact 
automatically moves the cutting tool towards the centre, 
and the reduced portion of the stay is thus turned. 
Contact with the second stop restores the tool to its 
original position, and the second threaded portion is | 
turned. The stops are adjustable for different lengths 
of stays, &c. The capstan feed is then tripped by | 
means of the adjustable stop on the hexagonal bar on 
the saddle, the capstan is withdrawn and rotated to 
bring the screwing die into position, For this opera- 
tion there are four rates of feed, ranging from 30 cuts | 

to 120 cuts per inch. 

The diehead, seen to the left of the dead stop in 
Fig. 1, is of Messrs, Herbert’s “ Tangel” pattern, 
described and illustrated in Enorveertne, vol. cxli, 
page 227 (1936). It is automatically closed, by the | 
contact of a knobbed handle with a plate on the 
capstan saddle, as the capstan head is rotated. The 
diehead being brought up to the work, a projecting 
arm on a rotating disc carried on a prolongation of 
the hexagonal stop bar, engages with and actuates 
the drum switch, and the spindle speed is thus slowed 
down to the screwing rate. The disc and drum switch 
are visible to the right of Fig. 2. The screwing feed is 
brought into operation by the engagement of a nut 
with the lead screw. This nut is normally engaged by 
means of a small lever, and can be made out to the 
left of the boss of the capstan wheel in Fig. 1. It 
feeds the diehead along the stay, controlling the pitch | 
and carrying the die over the reduced centre portion 
of the stay to the other threaded part of it. When 
this part had been screwed, the nut runs into a gap 
on the lead screw, and te motion of the capstan saddle 
is arrested by a stop on the hexagonal bar; the die- 
head then opens in the usual manner. The capstan 
slide is next withdrawn and rotated to bring the bar 
stop into position, the latter movement actuating the 
drum switch and causing the spindle speed to be 
increased. 

It will be realised that with on« complete rotation 
of the capstan head, two stays are finished, the 
three tools necessary for one stay being arranged in 
sequence on one side of the head, and the three for 
the other stay in similar sequence on the other side. 
The cutting-off operation, of course, takes place at 
every half-rotation of the head. The parting and 
chamfering are done by a pair of tools carried on the 
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cross-slide seen near the chuck in Fig. 1. The duplex 
tool lay-out contributes largely to the capacity of the 


| machine, and as a concrete example of the output 


it may be said that copper stays 1 in. in diameter by 
54 in. long, and screwed 11 threads per inch are 
produced at the rate of 120 per hour. The reduced 
portion is turned at a spindle speed of 910 r.p.m. 


| with a feed of 60 cuts per in., and the parting off at 


the same speed with hand feed. 

The cutting lubricant is derived from a small motor- 
driven pump, housed in a sump at the bottom of the 
hopper-shaped collecting casing. There is an internal 
supply to the diehead, thus ensuring good working 
conditions for the dies and a long life between regrinding. 


A portion of the splash guard at the back can be | 


removed and used as a convenient chute for the turn- 
ings to be transferred to a collecting truck. 
amount of these turnings is considerable, owing to the 
speed of the machine, this arrangement is convenient, 
removal being carried out while the machine is working 
and without interfering with the operator. The 
lubrication of the moving parts is effected as in Messrs. 
Herbert's standard capstan lathes of similar size. 


As the | 





AvuTomMaTiICc CHANGE-SPEED GEAR. 


THE INTERNATIONAL MEETING OF 
NAVAL ARCHITECTS AT NEW YORK. 


(Concluded from page 486.) 


MopDERN ATLANTIC LINERS. 

Tue second part of the programme, dealing with the 
| modern liner, consisted of five papers, the first of which, 
| by MM. F. Coqueret and Paul Romano, presented 
|**Some Particulars Concerning the Design of the 
| Normandie, and the Elimination of Vibration.” he 
| paper dealt in considerable detail with the evolution of 
| the design, with its various distinctive features, and the 
| successive steps taken to ascertain and counteract the 
causes of vibration experienced on the vessel’s early 
| voyages, but as it will be reproduced at some length 
in a forthcoming issue of ENGINEERING, no further 
| reference need be made here. 

| Mr. Ernest H. Rigg, vice-president of the American 
| Society, next read a paper entitled ‘ Modern Atlantic 
Liners,” in which he commented on the main considera- 
tions affecting the design of such vessels at the present 
'time, and examined the probable nature of future 
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developments. The service speed established by the 
Mauretania, he observed, was in the 25 knots to 
26 knots range; present practice, represented by 
the Bremen and Europa, the Rex and Conte di Savoia, 
the Normandie, and the Queen Mary, ranged between 
29 knots and 31 knots. The express steamer had 
advanced from a five-day ship to a four-day ship, 
while the cabin-class ship, which was practically the 
express steamer of pre-Mauretania days, had progressed 
from seven to six days’ passage. The latter type was 
represented by the Manhattan and Washington, the 
Britannic and Georgic, the Champlain and Lafayette, 
the Albert Ballin, and many others, carrying both 
passengers and cargo. 

The modern tendency was towards increased roomi- 
ness in passenger ships, partly as a result of recent 
immigration legislation. Comparing some 17 principal 
liners, from the Mauretania onwards, it was found that, 
in the decade 1907-1916, an average of 3-49 passengers 
were carried per foot of length; for 1917-1926, 3-00 
passengers; and for 1927 to date only 2-12. The 
number of passengers per room was also being reduced, 
upper berths being largely eliminated. There had been 
a great increase in private bath facilities, in cabin ships 
as well as in express liners, and the introduction of 
laundries on board was still new enough to be rated as 
a modern convenience. 

It was interesting to expand the Mauretania design, 
by the laws of comparison, up to present-day dimen- 
sions, and to see wherein performance had improved 
in the last generation. Expanding her to a length of 
1,000 ft., it was found that the full-load draft became 
45 ft., and the beam 114 ft., while the speed went to 
29} knots, displacement to 80,000 tons mean, and the 
power to 200,000 shaft horse-power. Taking the actual 
developments of the last 25 years, it was seen that 
harbour limitations gave a reasonable draft limit of 
about 38 ft.; watertube boilers had radically cut 
machinery weights, and oil-fuel quantities required were 
much less than coal; speeds had reached 30 knots to 
32 knots; and powers, while of the same order, gave 
higher speeds, due to modified hulls and better pro- 
pulsive efficiencies. A similar expansion of recent 
fast warship types to 1,000 ft. and 32 knots speed gave 
a displacement of about 53,000 tons, average beam 
108 ft. and draft 33 ft., corresponding to a block 
coefficient of about 0-52, which was rather finer than 
liner practice. Both types trended together very 
logically. We had evolved a lighter, wider, and 
shallower ship than a direct Mauretania enlargement, 
and had reduced the power radically. The ratio of 
beam to mean draft in the Mauretania was 2-71. In 
the composite warship model the ratio was 3-27, and 
the larger liner figures of the present were 3-28. 

Reducing the passage from five days to four days 
involved a speed increase of 6-3 knots, but the further 
reduction to three days would require an increase of 
10-5 knots. In the past the cutting of one day from 
the passage, generally speaking, had doubled the horse- 
power; seven-day ships averaged about 20,000 h.p., 
six-day ships about 40,000 h.p., and five-day ships 
about 80,000 h.p. The four-day ships of the present 
day were in the range of 160,000 h.p., so that the parallel 
still held good. 

The former general average of speed-length ratio 
for express steamers was of the order of 0-90, the 
Mauretania showing 0-91 and the Europa 0-88; 
but channel steamers had long established a speed- 
length ratio of 1-20, and the Normandie was break- 
ing away from the old average with 0-96, on her 
first voyage figures. At a ratio of 1-20 a ship of 
1,000 ft. length would have a speed of 37-95 knots, 
corresponding to a passage of three and a half days, 
but for this speed, and a displacement of 64,000 tons, 
would require approximately 450,000 h.p. To make the 
crossing in three days the speed would go to 45 knots, 
length to 1,400 ft., displacement to 125,000 tons, and 
horse-power to approximately 1,000,000. 

Following present cruiser practice, a three and a half 
days’ passage called for 800 ft. length, 28,000 tons, and 
315,000 h.p. ; and three days, for 1,100 ft., 76,000 tons, 
and again 1,000,000 h.p. Such a ship might carry a 
reasonable number of passengers, but not with all the 
amenities of existing liners. The accommodation would 
not be of the present order as regards space, either public 
or private. Taking the fastest of present sea-going 
ships, namely, destroyers, which already made the 
speed required for a three and a half days’ crossing, it 
was found that a liner of similar ratio could do this on 
a length of 500 ft., tonnage of 5,000, and a power of 
112,000. For three days the corresponding figures 
would be 700 ft., 14,000 tons, and 360,000 h.p.; but 
in questions of passenger numbers and reasonable 
comfort, such ships would be entirely out of balance 
With all practice and experience. In any case, it was 
by no means clear that a top speed of 45 knots would 
not be so often defeated by the sea that it would be 
foolish to aim for it. It was not yet known that 30 


knots could be attained as a year-round average, 
although 263 knots had been so established. 





Fast Liners or Mepium Size. 

The title, ‘“‘ Power, Speed, Economy and Seaworthi- 
ness of Medium-Sized Fast Liners,” given by Dr -Ing. E. 
Foerster to his paper, hardly indicated the inter- 
esting character of its actual subject which was a 
suggested design for a passenger and cargo liner of 
approximately 30,000 tons displacement, intended 
to maintain a sea speed of 25 knots on services such 
as those to South America, South Africa, Japan 
and Australia, where speeds in excess of 20 knots are 
at present so rare as to be practically unknown, The 
long distances to be traversed, the author observed, 
introduced special fuel and water problems, and harbour 
limitations had restricted the size and speed of vessels 
to a lower scale, 

In investigating the question of increasing the speed 
to 25-25-5 knots without substantial modifications to 
the main dimensions, the South American liner Cap 
Arcona was taken as a basis. Her dimensions were : 
Length, 201-4 m.; displacement, 31,400 tons at load 
draught ; beam, 25-7 m.; maximum draught, 8-67 m. 
maximum shaft horsepower, 28,000 ; contract sea speed, 
19-5 knots, and maximum speed, 20-5 knots approxi- 
mately. For the proposed ship, dimensions were 
selected of 212 m. in length 27-5 m. beam and 8-92 m. 
maximum draught ; with a maximum shaft horsepower 
of 60,000, sea speed of about 25 knots, and maximum 
speed of 26-3 knots. 

Model tests were made at the Hamburg Tank, and a 
number of firms collaborated in the production of alter- 
native designs for the propelling machinery, alternative 
proposals for which included a turbo-electric drive, 
Diesel-electric plant, geared Diesel engines, and high- 
speed geared turbines with high-pressure boilers of the 
Wagner type. The author was responsible for the hull 
form, which embodied a Maierform forebody, cruiser 
stern with propeller shaft bossings and rudder arrange- 
ment incorporating the principles of the Star contra- 
propeller, and an arcform middle body, which was 
found to fair very advantageously with the chosen fore- 
body and afterbody lines. To assist mancuvring, 
especially at slow speeds, a Voith-Schneider propeller 
was adopted in place of the usual rudder, to be driven 
by separate machinery of 7,200 h.p. Double-row 
roller bearings were assumed for the shafting. 

The tank experiments were carried out with a model 
to a scale of 1:36. The form of afterbody was not 
varied during the tests except to make some local 
modifications to secure the best conditions for the 
steering and propelling effect of the Voith-Schneider 
propeller; but the forebody was altered three times 
to examine two different Maierforms and an alternative 
design by M. Yourkevitch, according to his patented 
system, as employed in the Normandie. The last- 
named forebody did not prove superior to the examined 
model, either in smooth water or in a rough sea ; but, 
on the other hand, the superiority of the Maierform bow 
as designed was not very marked. The structural 
design envisaged the use of welding to the greatest 
possible extent, the total weight saved by this means 
being estimated as 1,200 tons, or about 10 per cent. 
A further saving of weight was to be attained by using 
high tensile steel to the extent of about 400 tons. 

The actual fuel and water capacity of the Cap Arcona 
corresponded to an uninterrupted voyage of rather 
more than 12,000 nautical miles. The radius of action 
of the proposed ship would be about the same for a 
geared turbine ship or a turbo-electric ship, and about 
50 per cent. more (18,000 to 18,600 miles) for Diesel 
machinery, though the economic difference would be 
less, owing to the higher price of Diesel oil. The choice 
of propulsion system must, in any case, depend largely 
upon the actual route. The agente engine provided 
for the Voith-Schneider propeller would enable the 
vessel to proceed at from 10 knots to 11 knots with 
this element alone, should any serious damage occur 
to the main machinery or propellers. The various 
firms which prepared alternative designs for propelling 
machinery were prepared to guarantee the construction 
of their designs on the basis of 28 kg. to 36 kg. weight 
per shaft horse-power for the entire machinery, inclu- 
ding auxiliaries, water in boilers and pipes, and the 
weight of shafting and propellers. 


Gyro-STABILISERS IN THE “‘ ConTE pi Savora.” 


Comparative rolling tests with a model, and results of 
observations on 38 voyages of the actual ship, formed 
the basis of a paper by Dr.-Ing. Renato de Santis 
and Dr.-Ing. Michele Russo, entitled “ Rolling of the 
S.S. Conte di Savoia in Tank Experiments and at Sea,” 
details being given also of the various modifications 
introduced since the vessel was placed in service in 
November, 1932, to improve course-keeping in a 
following sea. 

The stabilising plant fitted in the ship consisted of 
three independent and equal gyroscopes with rotors 
3-96 m. in diameter, the total rotor weight being 344 
tons and the maximum speed 910 r.p.m. The total 
weight of the plant, including two turbo-generators 
| for feeding the three motor-generator sets, amounted 











to 691 tons, or 1-72 per cent. of the average displace- 
ment of the ship. The plant was housed forward of 
the machinery spaces, at a mean distance of 50:5 m. 
from the forward perpendicular, in a compartment 
measuring 1-4 per cent. of the gross tonnage of the 
vessel. 

The contract called for a total quenching power of 
4-7 deg., “‘ quenching power” being defined as the 
difference between a free roll and the forced increment 
or decrement with the stabilisers in operation, during 
the first half-period of roll after the ship had left the 
position of maximum inclination.’ A trial off Genoa, 
with the vessel loaded to a displacement of 38,000 metric 
tons and a metacentric height of 2-295 ft., showed 
a quenching power of 1-103 deg. average with each 
gyroscope in operation in turn. The contract figure, 
corrected for the conditions obtaining, was 1-104 deg. 

The tank experiments were carried out at the Rome 
National Tank with a model ,', full size, ballasted 
to correspond to 38,000 tons displacement, 0-7 m. 
metacentric height, and 28 seconds period of roll. 
The depth in the tank was alternately 6 m., corre- 
sponding to a sea depth of 210 m., and 0-86 m., repre- 
senting the 30-m. depth recorded during the trials off 
Genoa. No substantial differences were obtained by 
varying the depth. The tests were made at speeds 
corresponding to me speeds from 17 knots to 29 knots. 
Greater damping effect was found as the speed was 
increased ; and between 16 knots and 22 knots the 
decrease of rolling was much greater than from zero 
to 16 knots. No material difference was recorded 
in the towing resistance, whether rolling or not. The 
metacentric height was varied by shifting weights 
vertically, and it was found that a quicker extinction 
corresponded with a lower metacentric height. 

The wave formations encountered on the sea voyages 
were seldom regular, and differed so much in respect 
of the average ship’s period of 28 seconds that coinci- 
dence between the two periods was not possible. 
The maximum wave-lengths seldom exceeded .200 m., 
but the longest reached 300 m. None was observed 
shorter than 90 m. to 100 m. The actual wave period 
agreed closely with the length according to the ratio 
T= ,/2rL/g. The slope for waves 100 m. to 200 m. 
long was found to reach a maximum of about 10 deg. 

In a normal sea with an average period of encounter 
lower than the ship’s period, the rolling was regular 
and the stabilisation very good, the roll reduction 
ranging up to 70 per cent. In an almost regular sea 
with an average period of encounter equal to the ship’s 
period the free roll was fairly regular and stabilisation 
satisfactory. It was found that course deviations 
of 4 deg. to 6 deg. either side were reduced by stabilisa- 
tion. Rolling was reduced by a maximum of 60 per 
cent. with not very strong seas, to a minimum of 
50 per cent. with stormy seas. In an irregular confused 
sea the conditions were very variable, and the stabilisa- 
tion rate consequently somewhat low. The general 
results attained with the stabiliser plant during the 
first 18 months’ voyages were: Average of all averages 
of free ship, 9-063 deg. total angle; average of all 
averages of stabilised ship, 5-143 deg. total angle ; 
average reduction of roll, 44 per cent. 

The steps taken to improve the general anti-rolling 
properties of the ship, especially in a confused following 
sea, included the filling in of the deadwood aft, which, 
as constructed, had been cut away; decreasing the 
speed, and so reducing the period of encounter, and 
consequently avoiding resonance with the ship’s own 
period of roll; trimming the ship by the stern, to 
increase the area of the after drift plane; ballasting, 
to lower the position of the centre of gravity ; reducing 
the revolutions of the lee propellers to minimise the 
tendency of the ship to fall parallel with the waves ; 
accelerating the rudder action ; fitting an automatic 
steering device; and using particular care in the 
arrangement and distribution of liquid cargo on board, 
in order to avoid additional oscillatory movements out 
of phase with the action of the stabilising plant. 

PERFORMANCE IN SMOOTH AND RovGH WaArTER. 

The last paper, by Dr.-Ing. G. Kempf, director of 
the Hamburg Tank, entitled “A Study of Ship Per- 
formance in Smooth and Rough Water,” gave the 
results of three months’ observations at sea in the 
M.S. San Francisco, the model of which ship had been 
tested previously in the Tank, The author introduced 
his subject by remarking that, to compare ship per- 
formance and model predictions, information on the 
precision of the measurements, and their variations, was 
necessary. For ship measurements the deviations from 
the mean value were, for speed in smooth water, + 1 
per cent., and in rough water, + 5 per cent. ; revolu- 
tions in smooth water, + 0-7 per cent.; torque, + 2 
per cent.; thrust, + 6 per cent.; and rudder angle 
+ 3deg. to 5deg. Corresponding values for the model 
were, for speed and revolutions, + 0-5 per cent.; and 
for torque and thrust, + 1 per cent. Owing to progres- 
sive deterioration of the hull surface at sea during a voy- 
age of several months the most accurate results of trials 
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could not be used for comparison with tank tests. | 
It was impossible to check theoretical estimates within | 
less than 3 per cent. to 5 per cent., but it was found 
that, with model tests accurate to 1 per cent., and 
ship trials with a minimum deviation of + 3 per cent., | 
the figures could be correlated by a series of three | 
operations, viz., propulsion tests in smooth water, | 
propulsion tests in smooth water with the addition of | 
tow-rope resistance, and propulsion tests under various 
weather and wave conditions, involving loss of speed. 
This had been done in the case of the San Francisco. 

At corresponding speeds the revolutions of ship | 
and model propellers agreed exactly, with a scale 
correction for wake of only 1 per cent. The slip values 
were nearly the same, and the fact that the power 
was about 3 per cent. higher for the ship might be 
explained by the scale effect of the ship’s propeller, 
which had a greater relative roughness, or by the surface 
roughness of the ship’s hull not being known to within 
that percentage. The propulsion tests with added 
towing resistance were designed to give a wider range of 
propeller slip for comparison with the model, and to 
investigate more fully the conditions of wake and 
thrust deduction. The thrust curves for the model, 
however, showed unsatisfactory agreement with those 
for the ship. For this reason it was not yet possible | 
to study problems of thrust deduction or wake on | 
ships with sufficient reliability to permit discussion of 
this problem from a theoretical point of view. 

Recently, stated Dr. Kempf, owners had frequently | 
asked respecting tank experiment: whether the effect of 
the regular artificial waves in a tank could be compared | 
with the effect of a quite irregular series of waves on 
the ship. The question was worthy of study. During 
the three months’ voyage of the San Francisco con- 
tinuous records were taken of speed, revolutions, 
thrust, wind velocity, wind direction, and angle of 
pitch ; and as stereoscopic photographs of the waves 
were taken on several occasions, it had been possible 
in one vase to correlate the length and height of the 
waves with the other ship records. Comparison of the 
loss of speed of the ship in rough water and irregula: 
waves and of the model running in regular tank 
waves showed that the reductions measured on the 
model corresponded to those of the ship, if the ratio 
of height to length of the tank waves decreased from | 
1/20th for waves 164 ft. long, to 1/30th for waves 
328 ft. long, and to 1/40th for waves 492 ft. long. 
The plotted points of the pitching angles for model 
and ship showed good agreement. 

The value of model tests in a series of regular artificial 
waves for a quantitative analysis of loss of speed and | 
ship motion seemed to be confirmed by the tests. | 
Further analysis relating to thrust deduction and | 
wake must be deferred until four remaining aims of | 
investigation had been attained. These were, greater 
accuracy in shipboard measurements, especially those 
of thrust and torque ; an exact definition of roughness 
of hull surface ; better knowledge of the scale effect of | 
the propeller ; and better knowledge of the structure of 
flow round the afterbody. These problems must first 
be studied on models of sufficient size, under the ideal 
conditions that only a tank could provide. It seemed 
useless, therefore, to strive for a more complete under 
standing of propulsion phenomena from expensive pro 
pulsion measurements on big ships. 

In the meantime, the shipowner required informa 
tion on the average performance of his vessel in a 
form which was simple and directly applicable. This 
could be derived only from model investigations and 
from extensive reports on the performance of as 
many ships as possible under various service condi- 
tions. The Hamburg Tank had undertaken the 
collection of statistical data on the speed, power, and 
revolutions of ships; the direction and velocity of 
relative wind ; the period, length, and height of waves 
encountered ; pitching, rolling, heaving and yawing 
motions ; mancuvring qualities; and the condition 
of the underwater surface. The observations were to 
be entered on special forms, to be returned to the 
Tank for analysis and evaluation, for the direct benefit 
of all concerned with shipping 
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BUTTERFLY-PISTON RECIPRO- 
CATING PUMP. 


Tue title, butterfly-piston reciprocating pump, is not, 
perhaps, truly descriptive, but the applicability of it 
will be evident on examination of the drawings | 
Figs. 1 to 5 on this page. The old piston lifting-pump 
with flap valves has been in use from the days of | 
Newcomen, but, as far as we are aware, the pump 
illustrated is the first in which the piston itself has | 
been made to function as a flap valve. This ingenious | 
pump has been invented and patented by Captain 


| 
| 


uis Le Clezio, Andeville, Oise, France, and originated | grid on the suction pipe preventing choking by floating | 


from difficulties experienced in dredging channels in | 
marshy districts. which channels were either infested | 


| conditions, 
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LE CLEZIO BUTTERFLY-PISTON RECIPROCATING PUMP. 
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it will be recognised, being difficult 
cope with by means of pumps of more conventional 
construction. The method of its operation will be 


almost self-evident from the _ illustrations. The 


| piston consists of a pair of semi-circular flaps hinged 


on a crosshead at the end of the piston rod. On the 
forward stroke these flaps swing outwards to form 
what is, in effect, a solid piston in the pump barrel. 
The periphery of the flaps is prevented from actual 
contact with the barrel walls by projections on the 
crosshead. 

On the forward stroke, delivery on one side of the 
piston is, of course, accompanied by suction on the 
other side, the pump being single-acting. The return 
stroke is an idle one but is not accompanied by a 
check in delivery, as the momentum of the moving col- 
umn of water keeps the flow always in the same direction, 
the flaps closing together, like an oyster, and offering 
very little resistance to the water stream. No foot 
valve is needed on the suction. Damage to the 
edges of the flaps is obviated by a second pair of projec- 
tions on the crosshead, which prevent the edges coming 
into contact with one another when closed. These 
details of construction will be clear from Figs. 1 to 3. 
but it may be mentioned that in the later designs the 
flaps have a single common hinge instead of two inde- 
pendent ones, this construction reducing the width 
of the crosshead and still further improving the per- 
formance of the pump. The crosshead is usually made 
of mild steel, the hinge pins of hard steel and the 
flaps of Duralumin. The two diagrams Figs. 4and 5 


| show the piston at the end of the forward stroke and | 


The | 


the beginning of the return stroke, respectively. 
reciprocating movement is obtained by a connecting 
rod and crank driven by any convenient method. 
The particular pump illustrated has a diameter of 
100 mm. (3-93 in.) and a stroke of 130 mm, (5-11 in.), 
with a normal crank rotation of 550 r.p.m. A test 
of this pump, made at the works of Messrs. Gourdin 
Bergeron, pump manufacturers, Chartres, gave results 
as follows: The pump was driven by a 5-h.p. motor at 
speeds varying from 30 r.p.m. to 800 r.p.m., and gavea 
mean delivery of from 100 cub. m. (3,531 cub. ft.) to 
140 cub. m, (4,943 cub. ft.) per minute, with a total 
head of 8 m. (26-24 ft.). This result, it will be found 
on examination, does not correspond with the volu- 
metric contents of the pump, the inertia effects giving 


rise to a constant flow, causing, it is stated, a delivery | 


of between 2-5 times and 3 times the theoretical 
displacement, in spite of the clearance between the 
flaps and the barrel walls and round the flap hinges. 
It will be evident from the construction of the pump 
that it will pass solids of considerable dimensions, a 


wood, &c. Soft weed, &c.. can be cut up as it enters 
by an arrangement of knives on the piston rod. The 


Engineering, Limited, 16, Douglas-street, 
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to; for the purpose for which it was designed, viz., that 


of dredging, but it would also appear to have advan- 
tages for dealing with liquids containing a large pro 
portion of solids, such as sewage, paper pulp, &e. It 
would, further, seem to be suitable for handling dense 
liquids, such as crude oil. It is stated to be self 
priming. 








CATALOGUES. 


Leaflets from Messrs. Mek-Elek 
Westminster, 
London, 8.W.1, detail a range of industrial-lighting units. 
the designs embodying improvements which simplify 
installation and wiring. Fittings for wall, bench, o1 
machine mounting are listed. 

Diesel Locomotives.—Special features of design, with 
illustrated examples of Diesel-type locomotives built 
by Messrs. The Hunslet Engine Company, Limited, 
Jack-lane, Leeds, 10, are included in a folder published 
by this firm. The advantages claimed for this type over 
the equivalent steam type are set out in detail. 

Steel Pit-Tubs, Wagons, d&c.—From Messrs. The 
Butterley Company, Limited, Codnor Park, Ironville, 
Nottingham, we have received a brochure outlining 
the chief characteristics of all-steel bolted pit tubs with 
smooth interior and exterior surfaces, all-steel railway 
wagons, all-welded steel railway wagons, containers, 
lorry bodies, &c. 

Electric Motors.—Single-phase repulsion induction 
motors, electrically reversible repulsion induction motors. 
reversible variable-speed motors, capacitor-start and othe! 
type alternating-current motors, as well as direct 


Electric Lighting. 





current compound, shunt, or series wound motors, form 
the subject-matter of a catalogue to hand from Messrs 
Power Contracts (Batwin), Limited, 138, Southwark 
street, London, 8.E.1. 

Strip Lighting—The use of strip lighting for archi- 
tectural and utility purposes has thoroughly established 
itself. The pioneers of this system, Messrs. Linolite. 
Limited, 96, Victoria-street, London, S.W.1, have recently 

roduced a new catalogue covering a wide range ‘ 
fighting accessories of this type. A further system. 
known as K-Ray lighting, gives even illumination from 
a concealed source on any flat surface. 

Electric Motors, Dynamos, &c.—Revised catalogue 
sections in loose-leaf form have been received from 
Messrs. Higgs Motors, Limited, Witton, Birmingham, 6 


f 





These relate to alternating-current and direct-current 
flange-mounting motors, protected, screen-protected 
| and drip-proof induction and fractional horse-powe! 
motors, direct-current dynamos, and control gear fo! 
| single-phase and poly-phase induction motors. 

Photo-Copying Papers.—For usein the various makes o! 
| photo-copying machines or cameras, four grades 0! 
| document paper have been prepared by Messrs. Ilford 
Limited, Ilford, London. These papers, described in 4 
recent pamphlet, give negative copies of intense black 
with white lines, whilst positive copies made from th« 
negative give strong black lines on a pure white ground 
|they can be folded without damaging the sensitise:! 


with waterweeds or cut through loose sand, both| pump, we understand, has proved very successful | coating. 
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THE 120,000-KW GENERATING 
STATION OF THE FULHAM 
BOROUGH COUNCIL. 


(Concluded from page 464.) 


In view of the close proximity of residential 
property to the new station of the Fulham Borough 
Council, the 75,000-kVA transformer to which 
each main alternator is solidly connected, has 
been designed with a reduced flux density in the 
core, and rubber pads have been inserted between 
its tank and the floor of the chamber to minimise 
vibration. The direct emission of noise has been 
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prevented by installing each transformer in a 41 ft. 
by 15 ft. chamber at the western end of the main 
building, as shown in Fig. 1, on page 353 of our issue 
of October 2, and bricking up the entrance. Each 
chamber is provided with automatic fire protection 
of the Mulsifyre type, which was supplied by Messrs. 
Mather and Platt, Limited. This system is put 
into operation from the control room, when the 
temperature rises to a dangerous point as the result 
of fire, and discharges carbon dioxide. 

The main transformers, which were manufactured 
bv Messrs. Metropolitan- Vickers Electrical Company, 
Limited, Trafford Park, Manchester, are of the 
three-phase oil-immersed type with forced oil 
circulation and water cooling. They are designed 
for a continuous maximum rating of 75,000 kVA, 
with an average temperature rise in the windings of 








65 deg. C. and step the generator voltage of 11 kV 
up to 66 kV at full load and 0-8 power factor. The 
secondary voltage at no load is 70-5 kV. A three- 
legged core with concentric windings, connected 
in delta on the low-tension and in star on the high- 
tension side, is used. All parts employed for 
clamping the core and supporting the windings are 
of welded steel and are liberally proportioned to 
minimise vibration and withstand the short-circuit 
forces. Both the complete windings and the insu- 
lating packings were shrunk and seasoned during 
manufacture, but in addition, compression springs 
with restraining oil dash pots are fitted at the top 
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of the coils. Internal cooling is effected by axial 
and transverse ducts, so that each turn of the wind- 
ings is directly in contact with the oil. 

Each transformer is contained in an all-welded 
steel tank, which is fitted with an oil conservator, 
breather, explosion vent and protective relays 
of the gas displacement type. Oil-filled cable 
boxes and disconnecting chambers are also mounted 
on the cover. On the high-tension side, there are 
four 66-kV single-pole boxes for the connection 
of the same number of single-core cables, while the 
boxes on the low-tension side are designed for the 
direct connection of the leads to the alternators. 
These consist of three solid copper tubes 5} in. in 
diameter with a current-carrying capacity of 
4,220 amperes. 

The cooling plant for each transformer, which is 








housed in a separate chamber, as shown in Fig. 12, 
on page 366 of our issue of October 2, consists of 
two condenser-type oil coolers and circulating pumps. 
Each cooler is capable of dealing with the losses 
when the transformer is operating at 60 per cent. 
of its full load output. These correspond to 668 kW 
at full load, giving an efficiency of 99-11 per cent. 
Each cooler has a capacity of 600 gallons of oil and 
150 gallons of water per minute. Flow indicators 
and low oil level alarms are provided, as well as 
oil temperature and maximum winding temperature 
indicators with remote indicating dial and alarm 
contacts. 
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The main auxiliary transformer is a 12,500-kVA 
three-phase unit of similar type to the main trans- 
formers and steps down energy from 66 kV to 6-6 kV 
for use in the station. It is housed in a cubicle 
alongside one of the main transformers, as shown 
in Fig. 1. There are also two 1,000-kVA and six 
750-kVA three-phase units for stepping down energy 
from 11,000 volts and 6,600 volts to 400 volts, all 
of which are of Metropolitan- Vickers manufacture. 

As Fulham is a base load station, the probable 
short-circuit conditions of a large network had to be 
taken into serious consideration when designing the 
switchgear. Sectionalisation was therefore essential 
and the layout adopted is shown in Fig. 28. As 
will be clear from this diagram, each alternator is 
connected to a ‘bus bar section which supplies 
four outgoing feeders. These sections can be 
coupled together through tie bars and reactor 
switchgear. The physical arrangement of the 
gear is shown in Figs. 27 and 29. There are four 
separate buildings, three of which each house a 
section, while the fourth contains the equipment for 
the transfer reactor circuits. As a precaution 
against fire, each switch house is divided by con- 
crete floors into four compartments:  Circuit- 
breaker floor, ’bus-bar floor, tie-bar floor, and main 
cable basement. The tie-bar floor extends under- 
neath the reactor equipment of each section and 
the cable basement is common to all three houses, 
though it is sub-divided by brick walls into three 
compartments in order to provide fire-proof screens 
between each group of main cables. 

Coming to the equipment, all of which was 
manufactured by the Metropolitan-Vickers Electrical 
Company, Limited, the reactors are of the oil- 
immersed iron-clad type and are installed in brick 
cubicles outside the end of each section, as shown in 
the plan, Fig. 1, which has already been referred to. 
They are connected to the reactor switchgear through 
the wall of the switchhouse by condenser-type 
bushings, a novel feature being that these connec- 
tions enter the bottom of the reactor tanks. They 
are protected by a balanced earth leakage system. 
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28, each alternator | building, or to the loading bay, whence it can be 
and feeder is fitted with two circuit breakers, | lowered on to a truck for interchange in one of the 
through which connection can be made either to | other switch houses. The inspection area contains | 
the section ‘bus bars or to the transfer bars. This | stands for supporting the circuit-breaker and for the 
provides a maximum of flexibility, since an alter- | examination of the voltage transformers. Facilities 
nator or feeder may be connected to either "bus| are also available for changing the oil through a 
Maintenance work can then be carried out} permanent system of oil piping. 

on one of the associated circuit breakers without The main cables can be tested by inserting a 
shutting down the particular circuit. The tie bus| bushing in one of the main plug chambers of the 
bars are also duplicated, each bar being connected | circuit-breakers and connecting a test lead to a 
to the section reactor equipments through isolating | portable transformer. The circuit breakers can 


As will be seen from Fig. 


bar. 
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switches. All the relay and recorder panels are 
at the rear of the instrument panels. The control 
cables are of 660-volt grade and are lead covered 
and armoured. They are carried on steel trays 
to facilitate additions or withdrawals and are run 
to the switch house through a control cable corridor 
which passes along the ends of the switch-houses. 
Finally, we may give further details of certain 
parts of the plant, some reference to which has 
already been made in previous sections of the article. 
The liquor used for washing the flue gases consists of 
water containing lime or chalk and the alkali addition 


switches, so that one or other bar can be brought | 
into service. The feeders are fitted with balanced | 
voltage protective gear and stand-by overcurrent | 
relays, while the alternators, reactors and feeders | 
are provided with unrestricted earth leakage 
relays as a protection against ‘bus bar faults. 

An important feature in the design of the switch 
gear is that no live metal is exposed to the air. 
All connection chambers, including those at which 
isolation of the breaker takes place, are filled 
with oil and the “bus bars and other conductors, 
which are of the condenser type with earthed wire | 


be tested in the same way. The neutral earthing 


equipment at one end of the transformer house | 


comprises five single-pole  electrically-operated 
switch units, which are connected through a brick 
dividing wall and condenser type bushings to two 
electrolytic resistances. To ensure the rapid ex- 


| tinguishing of any fire that may occur, a network 


of pipes and valves which is connected to a battery 
of carbon dioxide cylinders has been installed 
throughout the switch by the Pyrene 
Company. When a fire takes place a thermostat 
causes a horn to sound in the locality affected and in 


houses 


the control room. At the same time the control- | 
room attendant receives an indication of the place 
of the fire and releases the gas in that area. 

The equipment described above is controlled from 
the main control room building at the southern end 
of the turbine room. This building on two 
floors with the control room proper at 56 O.D. | 
are also fitted with condenser-type bushings of | and the cable room below. The former, a view in 
similar construction. which is given in Fig. 31, is divided into two portions, | 

The thirty-eight ci:cuit-breakers in the present} the first of which contains the control equipment 
scheme are of the cross-jet explosion pot type, | for the generator, feeder and reactor switches, while 
and each has a short-circuit rupturing capacity of | the second provides accommodation for the operating | 
1,500,000 kVA. Their general appearance will be | engineer. The latuer room intended to give 
gathered from Fig. 30, page 547. They are isolated | access to the multi-bore cables from the switch room. 
on steel guide posts by a vertical lift motion and are} The walls of the control room are formed by the | 
fitted with mechanical interlocks, so that they cannot | fronts of the cubicle type steel control panels, 
be lowered or raised unless the main contacts are | whose tops meet the ceiling covering. The lighting, | 
open. The earthing switch also cannot be closed on | both natural and artificial, is through a glass ceiling, | 
any circuit unless both breakers are isolated, nor can | which is suspended from the roof. All the instru- | 
the breakers be lowered on to a circuit if the latter} ments are mounted at the back of the panels, only | 
is earthed. The isolating operation is carried | the dials being visible. The panels are surmounted | 
out by a crane, which is also used to transport|/ by a main diagram with flush-type illuminated | 
the breaker to the inspection area at one end of the|swmbols for the circuit-breakers and earthing | 


casings, are fitted with varnish treated paper 
bushings. The ends of the bushings terminate 
in oil-filled connection or tie-off chambers, which 
are independent of each other ; and as there is no} 
common oil supply system, the oil quantities are 
reduced to a minimum. The connections between | 
the alternators and transformers, mentioned above, 


Is 


Is 


| which 


is controlled by a pH recorder, so that the pH in the 
liquor leaving the scrubber corresponds to the correct 
absorption of the acid constituents in the flue gases. 
Four sets of apparatus, manufaciured by the 
Cambridge Instrument Company, Limited, 45, 
Grosvenor-place, London, S.W.1, have been installed 
|for this purpose. Each set comprises two glass 
electrode systems of special design, a mains-operated 
thermionic potentiometer and a recording potentio- 
meter. The latter, in addition to providing a record 
of the pH, automatically operates a needle valve 
controls the supply of lime to the scrubbing 

It is also provided with an interrupter gear. 
can be adjusted to give an impulse to the 
needle valve gear at variable intervals. Further. 
there is a selector switch unit with push-button 
control for duplicate needle valves, so that large 
changes in the boiler load and therefore on the 
scrubbers can be rapidly dealt with. 

The flow of liquor for gas washing purposes, Is 
controlled by twelve indicating meters of the KM 
type, which were supplied by Messrs. George Kent. 
Limited, Luton. These meters are mounted adja 
cent to the corresponding orifice fittings in the verti 
cal mains. The depth of the water in the tanks is 
measured by four mechanical level indicators. 
manufactured by the same firm. They were als 
responsible for six easel-type instrument panels. 
on which a six-point temperature indicator !0! 
showing the gas temperatures at each boiler and 
washer outlet and the temperature of the liquor! 
leaving each washer hopper is mounted. Th 
panels also carry a two-point differential pressure 
indicator for measuring the pressure loss across t 


which 
liquor. 
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packing scrubbers, and two low-pressure gas-flow | 
indicators, each of which measures the total flow 
through half the washer. } 


As will have been gathered from the account | 


already given, the greater part of the auxiliary plant 
in the station is electrically driven. In addition to 
the key” motors driving the main forced and 
induced draught fans and the secondary air fans, 
Similar equipment with a total output of over 1,000 
h.p. was supplied by Messrs. Lancashire Dynamo 
and Crypto, Limited, 94, Petty France, London, 
S.W.1. These included some 300 h.p. on the ash- 
handling plant, over 260 h.p. on various conveyors, 
250 h.p. on pumps, as well as on two cranes and on 
several smaller equipments. The same firm was 
also responsible for the step-down transformers, 
auxiliaries and cabling in connection with the 
variable vane controls on the forced and induced 
draught fans. 

In conclusion, we have to thank the consulting 
engineers, Messrs. Preece, Cardew and Rider and 
Mr. A. J. Fuller, the borough electrical engineer, 
Mr. W. C. Parker, and the various contractors whose 
hames are mentioned for their assistance in the 
preparation of this article. 
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(Continued frum page 525.) 
Puysics DEPARTMENT—continued. 


AmoneG the Laboratory applications of increasing 
knowledge of microphone characteristics one of 
general interest is an attempt to simulate the human 
ear’s ability to distinguish differences of loudness 
without the corresponding variation of sensitivity 
and judgment which are unavoidable with human 
|subjects. The apparatus is, effectively, an objective 
| sound meter which indicates loudness, not by match- 
| ing tones by ear, as is the usual method with audio- 
|meters of the Barkhausen type, but by definite 
| readings of electric current shown on a milliammeter. 
| The instrument is so designed that, at moderate 
| loudness levels, it gives the same reading with 
| equally loud pure tones regardless of pitch and fur- 
| ther simulates the ear in its comparative response 
| to pure tones of prolonged or short duration. For 
| universal use as a noise meter the apparatus should 
| obviously give accurate results when subject to 





intermittent noises, either rapidly repeated as those ! 
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| of an electric bell or an engine exhaust, or single 
impulses like explosions or gun-fire. Attention 
is therefore being given to perfecting the meter 
in these respects, and designing it to take account 
of psychological or physiological factors which 
affect the human ear. One of these, which has 
introduced a serious complication, is that the rapid 
repetition of a sound makes it appear louder to the 
ear than if it occurred on a single occasion only. 
The results are promising, the response already 
obtained in aural comparisons being found at least 
as satisfactory as that of any individual human 
subject. Further development will be made 
| forthwith in the direction of extending the sensi- 
tivity of the meter to a wider range of loudness 
levels and a greater variety of complex noises. 

In the specification recently adopted by the British 
| Standards Institution, the equivalent loudness of 
|a noise is measured in phons and is expressed in 
| terms of the intensity of an equally loud pure tone, 
of frequency 1,000 cycles per second, the tone being 
| heard with both ears in free air and the sound 
| pressure at the threshold of audibility being fixed 
‘at 0-0002 dyne per sq. cm. The subjective 
| audiometers employed at the Laboratory have been 
calibrated to accord with this definition, but the 
recommended standard procedure is not very con- 
venient in the practical use of certain types of 
commercial noise meters, some of which are provided 
with a complex, as distinct from a pure, matching 
tone. The complex tone, being similar in sound 
to such noises as those due to traffic or as are heard 
in workshops or trains, is more easily matched for 
loudness measurement by many observers. Methods 
of using and calibrating the various types of noise 
meters on the market are accordingly receiving 
consideration. 

The ability to measure every aspect of noise, 
loudness particularly, is evidently of first-rate impor- 
tance in connection with noise abatement, and fully 
warrants the attention which is given by the Physics 
Department to the development of precise apparatus, 
both for analysing the components of sources of 
sound, and for measuring loudness. From the former 
type of investigation the most uncomfortable con- 
stituents of a complex noise can be identified and 
their. causes either obviated or ameliorated, while 
the latter type allows the effectiveness of sound 
absorbents or other noise abatement measures to be 
appraised. Examples of the way in which the 
Department is employing its specialised knowledge 
and equipment in these directions, could be multi- 
plied almost indefinitely, and those to which refer- 
ence is made below are mentioned because they 
involve more than ordinarily comprehensive research, 
or because they are well representative of the 
growing extent to which the Laboratory is serving 
commercial enterprise and public welfare. Among 
such investigations is a study of the characteristics 
of the noise emission from mechanically-propelled 
vehicles, which is being conducted, in collaboration 
with the Engineering Department, at the request 
of the Ministry of Transport. The objective noise 
meter mentioned in a previous paragraph is being 
used for this work, and a stage has been reached where 
measurements have been completed, under a variety 
of conditions, on a representative selection of new 
motor vehicles, including bicycles, private cars and 
larger transport machines for goods and passengers. 
Similar characteristics of used motor vehicles are 
the object of the next stage, now in progress, of 
this investigation. Concurrently, a special study 
is being made of the noise produced by motor horns 
and other types of warning devices. A good deal 
of work has already been completed on bulb horns 
and electrically-operated signals, the intensity 
of the noise components being analysed in relation 
to frequency, and measurements made of overall 
intensity and polar distribution. From these the 
radiated acoustical energy has been computed, 
and with the additional determination of the power 
required to sound the horns, estimates have been 
made of their efficiencies as sources of sound. 
The acoustical energy varies widely among the types 
of horn examined, but the efficiencies are universally 
small, being no more than a few per cent. in a large 
majority of cases. An interesting feature revealed 
by the analyses is that most of the sound energy 
from bulb horns is emitted at low frequencies, where- 
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as the sound of almost all the electrical horns is 
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up to frequencies as high as 8,000 cycles per second. | directed to the fundamental features of the mechan 


most intense at relatively high frequencies between | At these high frequencies it is found that the air|ism of sound transmission have demonstrated the 


2,000 cycles and 4,000 cycles per second. 
Closely associated with the noise abatement of 


| itself has an abnormally high absorption effect, to 
the degree that a correction has to be applied to 


motor vehicles is the work on aircraft noise, which | ensure that the absorption coefficient obtained is 
has been carried on in the Physics Department | representative of the materials only, and is not 
for a number of years, on behalf of the Aeronautical apparently increased to an important extent by the 
Research Committee. This problem presents the | effect of the air intervening between the measuring 


complication of what may be termed aerodynamic 
sources of sound—the compression and eddies of air 
at the propeller blades, especially at the blade 
tips; and the flow of air over the structure, and 
especially past straining wires, struts, and controls 
-in addition to the engine. Recent investigations 
in this connection have been made by measuring 


| instruments and the test panel. 

Absorption coefficients are now being very success- 
fully measured in the irregularly shaped reverbera- 
tion chamber in the acoustics laboratory, except 
at the lower frequencies of the test note. Under 
such latter conditions the wave-length of the sound 
| becomes comparable with the dimensions of the 


the noise received at ground level from a well- | room and resonance phenomena interfere with the 
silenced aeroplane, having airscrews of low tip| uniformity of the rate of decay of the sound. At 
speed and fitted with exhaust silencers, when the | frequencies above 500 cycles per second, however, 
the irregular shape of the chamber produces a 
random distribution of reflected sound, preventing 
multiple rates of decay and making for uniformity 


machine flew overhead at a series of heights and 
air speeds. The instructive conclusion has been 
reached that the greater part of the noise produced 
by such a silenced aeroplane arises from the airflow 
over the structure. There is still a good way to go, 
however, before the optimum exhaust silencer is a | 
practical proposition. The Laboratory has in hand 
a theoretical study of the attenuation obtainable | 
with silencing conduits and good agreement has | 
been found, on the whole, between theory and 
experiment. Calculations are, unfortunately, neces- 
sarily restricted to the more mathematically 
tractable types of acoustical filter, and so far the 
simplifying assumption of pure tone input, at | 
various pitches, has had to be made. A practical | 
investigation is therefore being made simultaneously, 
in conjunction with the Royal Aircraft Establish- 
ment at Farnborough, into the nature and extent | 
of the diminution of noise afforded by full-scale 
silencers of various types fitted to aero engines | 
on the test bench. The experiments take the form | 
of measurements, by an objective meter, of the | 


overall intensity of exhaust noise with and without | 
silencers fitted, and an analysis of the noise distri-| Of the unique rate of sound attenuation which is 


bution over the frequency range from 50 to 10,000} measured as a basis for computing absorption 
cycles per second. No numerical data are as yet | coefficient. The excellent performance of the 
forthcoming from this work, but the eventual | reverberation chamber is well demonstrated by the 
results will evidently be of value in appraising | ¢xperimental points reproduced in Fig. 29* which 
the noise abatement and corresponding power | felate to a “ warble-tone " source of sound having a 
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reduction of the more successful types of exhaust 
silencer available commercially or developed as the 
outcome of research. 

Various aspects of noise prevention and abatement | 
have been the subject of minor investigations by the | 
Laboratory, intended to ameliorate such conditions | 
as arise from the large transformers of a sub-station | 
situated in a residential district, or from traffic in | 
streets near lecture halls, churches, and ear-testing | 
rooms in hospitals. Typical of such work is a| 
comparison of the effectiveness of a number of | 
different types of silencers for pneumatic road drills 
which was carried out a few weeks ago at Richmond 
at the request of the Westminster City Council. It 
may be remarked that an appreciable reduction of 
noise was obtained by the silencers tested, as reported 
on page 509 ante, but that in some cases the power 
of the drills was reduced. 

Apart from one or two cases of the acoustics of 
meeting halls, however, the bulk of the test work, 
which has been considerably greater than in any 
previous year, has been concerned with the absorp- 
properties of commercially-produced sound 

materials, and the insulation afforded 
air-borne sounds by panels of building 
materials. Special attention has been given, on 
behalf of the British Leather Manufacturers’ 
tesearch Association, to the value of leather as a 
sound absorbent and the relative merits of 
different kinds of leather and different methods of 
mounting the material to form absorbent panels. 
Large-scale reverberation tests have been made on 
leather-covered walls and similar surfaces, in which 
the leather is backed by felt or sponge rubber. 
results demonstrate that leather can be made to 
combine valuable sound-absorbent qualities with an 


tion 
pre ofing 
against 
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attractive appearance 
sound absorption include sprayed asbestos, glass 
silk, slag wool and various makes of fibre boards 
and acoustic plasters. An interesting point has 
arisen in connection with the acoustic treatment of 
sound film studios, where absorbents must be effective 


10 per cent. pitch range on either side of a mean 
frequency of 500 cycles per second. Below this 
frequency, for the reasons cited above, the rate of 
decay becomes progressively less uniform. At 
125 cycles per second, which is the lowest frequency 
at which absorption coefficients are normally 
measured, the procedure of distributing supple- 
mentary absorbent about the chamber, additional 
to the panel under test, is nowadays being adopted 
and is found beneficial in preventing non-uniform 
rates of decay due to resonance. 

The associated problem of the transmission of 
noise through the walls and floors of buildings is now 
receiving special attention, and its great and pressing 
industrial importance fully warrants the compre- 
hensive study of three major aspects. These are, 
respectively, the transmission of air-borne sounds, 


such as conversation and music, through walls or | 


| other partitions ; the transmission of impact noises, 
| especially footsteps, through floors ; and the general 
| transmission of to appreciable distances 
| through the fabric of a large building. The insulat- 
ing values of walls against air-borne sounds are 


nome 


| materials in an aperture 
isolated rooms and measuring the proportion of the 
sound, produced by a loud speaker as a pure tone 
of varied frequency, transmitted to a microphone 
|on the remote side of the panel. Tests of walls and 
wall construction, in connection with the Ministry 
| of Health housing schemes, have figured prominently 
among recent work along these lines,anda number of 
matters which should be of general interest to 





|determined by mounting a panel of the built-up | 
between two acoustically | 


value, from the insulation point of view, of isolating 
the margins of each component of cavity walls 
built in masonry. 

The problem of noise transmission through floors 
calls for different treatment, being almost entirely 
concerned with impact noise, since structural re- 
quirements necessitate a large weight per unit area 
of floor and insulation against air-borne sound 
becomes in consequence of relatively little im- 
portance. Even in the case of musical instruments. 
like pianofortes, it is found that it is the sound 
transmitted directly through the legs of the instru- 
ment to the floor, which causes the most serious 
disturbance in an adjacent room. At the present 
time the acoustics laboratory is without facilities 
for conducting full-scale tests on floors, although 
it is hoped that an upper room for this class of work 
will shortly be provided in the space which was left 
for this purpose in the new Physics Laboratory as 
originally planned. Meanwhile, in view of the 
urgency of the demand for improved types of floor 
construction, an experimental technique is being 
developed for the study of impact noise trans- 
mission, with the aid of small floor slabs measuring 
8 ft. by 5 ft. The specimen, as shown in Fig. 30, is 
mounted on a heavy insulated reinforced-concrete 
frame and standardised blows are delivered to it by 
anelectrically-driven multiple hammer. Torepresent 
different types of moderately heavy footsteps the 
hammers deliver about one-third of a foot-pound of 
energy per blow and are shod alternatively with 
rubber, leather or harder materials like wood or 
metal. 

Experiments on various methods of floor insula- 
tion are being conducted at Garston with the 
co-operation of the Building Research Station. 
They have fully substantiated the merits of the 
floating type of floor, in which a subsidiary floor 
in one piece, or in the form of a number of small 
slabs or large tiles, is carried on intermediate insu- 
lating supports, by a structural floor underneath. 
A floor of this type, resting at intervals on resilient 
rubber pads, has been evolved, which possesses 
markedly superior sound-proofing qualities. An 
interesting feature which appeared in the progress 
of this development, is that an increase in the area 
of the pads decreased their insulating value and 
at the same time altered it, by allowing sounds of 
higher frequencies to be transmitted. The influence 
of floor coverings on the transmitted noise and on 
the noise in the floor-treated room is also being 
examined experimentally and it has already been 
found that carpet on under-felt, linoleum on a 
thick cork underlay, and equally effective combina- 
tions yiel@ya reduction of 5 phons to 10 phons in 


| the noise hntel of a busy room so treated. 


Many of the floor coverings tried proved, however, 
to be far from efficient, and the insulators tested as 
supports for floating floors, such as rubber, felt, fibre- 
board and eel grass, gave noise reductions varying 
as much as from 12 decibels to 25 decibels, according 
to the nature and intensity of loading of the material. 
Corresponding trials of alternative modes of con- 
struction and treatment of ceilings are giving 
promising results, noise reductions of 10 decibels 
to 15 decibels being achieved by making ceilings of 


| plastered fibre board, or expanded metal and sus- 


pending them from an overlying structural ceiling 
by felt-lined clips or supporting them on battens 
carried by insulated wood plates fixed to the walls. 

Apart from air-borne and impact noises, trans- 
mitted through partitions and floors, sound can 
travel between adjacent or distant rooms through 
flanking walls and floors. Measurements of wall 
vibration, made by the aid of an electrical pick-ups 
have indicated that this form of transmission 1s 
of considerable significance in certain situations 
and types of building construction. Experiments, 





The | 


Other materials tested for | 


architects and builders have been brought to light. | jade primarily with the object of developing a 
For example, the use of lime as a constituent of | light-weight pavttteni to have sound insulation pro- 
plaster and mortar has not—contrary to popular | perties at least as good as those of a 9-in. brick wall, 
opinion—been found to improve the insulating | have revealed incidentally that a double partition 
properties to air-borne sounds of walls made with| of this sort mav transmit a disproportionately 
On the other hand, experiments | preat amount of noise through the walls, floor and 
—| ceiling with which its edges make contact. To 
avoid this defect a double partition made ot 
| clinker concrete has been developed, the two com- 


these materials. 


* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 
illustrations from the Report incleded in this review. 
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ponents of which are insulated with cork margins. | 
This double panel when bare, is equivalent to a 
9.in. brick wall of three times its weight, but the 
advantage is largely nullified if the plaster is carried 
over the cork margins, and reduced to some extent 
even by merely covering the concrete faces of the 
partition with wood. Evidently this varied work, 
which continues in active progress, is yielding 
promising results of undoubted practical value, 
and it is not too much to hope that the eventual 
outcome will be a design of floor, ceiling and wall 
combination which will eliminate inconvenience 
from domestic noise, at a cost which will enable 
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These improvements in optical qualities call 
for a corresponding advance in methods of testing 
at the Laboratory, and it has been found that the 
desired limits of accuracy have become closer than 
can be realised with the visual photometer of the 
Martens polarisation type hitherto used for the 
highest grade of test. An experimental equipment 
has therefore been constructed, embodying the 
same optical principles as the original method, 
but replacing the visual photometer by a photo- 
electric receiver. The apparatus is proving very 
satisfactory. The photo-electric cells are more 
sensitive than the human eye, are free from subjec- 

tive idiosyncrasy, and the 
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general result is an increase 
in precision and an eco- 
nomy of time, especially 
where a number of instru- 
ments of the same pattern 
have to be tested. 


ELEcTRICITY DEPARTMENT. 

International Units and 
Electrical Standards.—One 
of the most generally im- 
portant matters with which 
the Laboratory has been 
concerned during the past 
year, arises from the deci- 
sion of the Eighth General 
Conference of Weights and 
Measures, to substitute 
eventually the absolute 
system of electrical units in 
place of the present Inter- 
national System. The Con- 
sultative Committee on 
Electricity, on which the 
Laboratory is represented, 
has recently decided that 
the actual change-over shall 
take place on January 1, 
1940. For the majority of 
engineering applications the 
old values of the interna- 
tional standards will be so 
close to the new absolute 
values that no modification 
of existing standard elec- 
trical apparatus, nor any 
change of numerical values, 
will be necessary. Where 
exceptional precision is de- 
manded, corrections can 
readily be applied from the 
following table, which gives 
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builders to incorporate it in flats and houses of | 
low rental. 

Optics.—The remaining division of the Physics | 
Department has been mainly concerned with rather | 
abstruse problems in optics, most of which touch 
only very indirectly on the interests and practice of 
engineers. An exception occurs in the matter of | 
testing optical instruments, and while most of this | 
work is of a somewhat routine character, a recent | 
mprovement in the apparatus employed for certain | 
types of test is worth mentioning. The develop- 
ment in question has arisen from the circumstance | 
that many optical instruments being manufactured 
it the present time are able to transmit light to a 
lar greater extent than could be achieved as little as 
ten or twelve years ago. Such a property obviously 
presents a valuable improvement in range- 
finders or surveying instruments which are used for 
neasurements, and whose utility can be greatly 
enhanced by comparatively small increases in the 
transparency of the optical system and the conse- 
quent extension of the range of visibility. This 
optical advance has come about partly as the result 
of better qualities in the optical glass available 
to Instrument makers, more particularly of freedom 


rom elements which, by slightly colouring the 
glass. needlessly impede the passage of a proportion 
of the light ; and partly as the outcome of improved 
designs of the optical assembly, following a recogni- 
ton of the importance both of axial transmission 


and of the variation of brightness over the field. 


Fioor Stas FoR Impact Noise TRANSMISSION TEST. 


a provisional list of the 
relations between interna- 
tional and absolute units, 
on which the various national laboratories are 


| agreed as far as the fourth decimal place :— 


1 Ampere international 


0-9999 Ampere absolute. 
1 Coulomb : 


0-9999 Coulomb 


1 Ohm 1:0005 Ohm 

1 Volt 1-0004 Volt 

1 Henry 1-0005 Henry 

1 Farad 0-9995 Farad 

1 Weber 1-0004 Weber 

1 Watt 1-0003 Watt + 


It is hoped that, before 1940, there will be suffi- 
ciently close agreement among the results of the 
various laboratories to enable an acceptable approxi- 
mation to be made to the fifth decimal place. In 
the meantime, work of the highest precision on 
absolute electrical measurements is being carried 
out at the National Physical Laboratory, with 
particularly interesting results as regards the 
standards of resistance and current. 

The basis of work of this character is the construc- 
tion of a standard coil the inductance of which can 
be calculated from its linear dimensions. Coils of 
this sort, made and measured with the highest 
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coils in the Lorenz apparatus can be varied without 
seriously affecting the experimental errors. Effec- 
tively, therefore, an adjustable standard of mutual 
inductance has been realised, in which the range of 
variation is as much as 2 per cent., and which is 
consequently far more useful than a standard having 
a single fixed value. 

As regards the standard of mutual inductance 
incorporated in the Campbell apparatus, an appreci- 
able increase of accuracy has recently been found 
to ensue from winding the secondary coil so that 
its cross section approximates closely to a square. 
One other substantial improvement in the Campbell 
apparatus has been achieved by controlling the 
frequency of the source of alternating current 
by tuning forks made of Elinvar. This material, 
a nickel iron alloy, has properties especially 
suitable for such applications, notably a very 
constant elastic modulus and a much smaller 
temperature coefficient than that of the steel of 
which these forks have hitherto been composed. 
Concurrently a new method of frequency measure- 
ment, by reference to the fundamental Laboratory 
standard of frequency, has been devised. The 
current supplied to the Campbell bridge is made 
to operate a multivibrator, from which is 
selected the harmonic having a frequency of very 
nearly 1,000 cycles per second, This note produces 
beats with an exact 1,000 cycles per second vibration 
obtained from the frequency standard, and the 
beats are timed and counted automatically through 
the agency of relay mechanism. By this means 
the frequency of the current supply can be measured 
to within one part in a million, over periods as 
short as one minute, with the result that the time 
occupied in making absolute resistance measure- 
ments has been greatly reduced, while at the same 
time the operator can devote his attention exclu- 
sively to the bridge apparatus. 

On the more routine side of resistance standardisa- 
tion, a valuable comparison has been made during 
the year between standard coils made, respectively, 
of manganin and of pure platinum. A series of 
six platinum coils, wound on a framework of fused 
quartz and sealed in glass or quartz tubes filled 
with an inert mixture of argon and nitrogen, have 
for some time being kept under observation as 
regards stability, with encouraging results, since 
no changes in resistance have so far been detected. 
Comparison with the corresponding, older, manganin 
standards can be made with an accuracy of one 
part in a million, but the precautions necessary 
in the use of the platinum coils mitigate against 
their widespread adoption. The chief difficulty 
arises, in work of extreme precision, from the tem- 
perature coefficient of resistance of pure platinum, 
which is so large that the temperature of the standard 
coil must be controlled to 0 -00025 deg. C. if resistance 
is to be measured with an accuracy of 1 part in a 
million. Experiments have shown that if the 
temperature of melting ice, which is a practically 
convenient condition for the standard coils, 
is to be realised with this degree of precision, the 
purity of the ice and water in use must be strictly 
controlled, the ice-water mixture must be in equili- 
brium and the thermal contact between the resistance 
coil and the cooling bath must be extremely good. 
While the coil is in use, moreover, an electric 
current is passed through it, and the further pre- 
caution must be observed that this current, while 
large enough to give adequate sensitivity for its 
accurate measurement, must at the same time be 
so small as not to generate in the coil enough heat 
to disturb the temperature equilibrium. By the 
use of a Smith resistance bridge, a sensitivity 
rather better than 1 part in a million can be 
obtained with a current of 5 milliamperes in the 
coil, and carefully repeated tests have shown that 
the heating effect of this current passing through the 
smaller coils increases their resistance by two 


possible precision, have recently been experimentally | parts in a million, while the same change in the larger 
compared by the use of the Lorenz and Campbell | sizes of coil, which have a correspondingly greater 
methods of absolute resistance measurements, with | superficial area, requires a current of 10 milliamperes. 
the satisfactory result of demonstrating excellent | Currents of these small amounts can, therefore, 
consistency between the measured and calculated | be quite satisfactorily employed. The most difficult 
values of inductance, accompanied by numerical | condition to reproduce appears to be the equilibrium 
agreement within a few parts in a million. Inci- | of the ice bath and the purity of the ice. The latter, 
dentally to the main investigation, it has been | frozen as a matter of course from carefully distilled 
proved that the distance between the inductance | water, has, nevertheless, to be closely checked for 
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purity at the end of every resistance observation. 
The method employed for this purpose consists 
in measuring the electrical conductivity of the ice- 
water mixture by dipping into the bath a pair of 
concentric electrodes of pure nickel, which form 
one arm of an alternating current bridge. It is of 
interest to mention that the conductivity is usually 
about 0-0000Imho. per centimetre, and that 
on certain occasions when a conductivity of about 
twice this amount was measured, the resistances 
of the standard platinum coils were from 2 parts 
to 4 parts in a million lower than the average. 
The disparity can perhaps be explained by the 
assumption of a dissolved impurity in the 
causing a depression of its freezing point by 0-0005 
deg. C., with an associated change of conductivity 

The nature of the dissolved impurity, if indeed 
there is one, has not yet been ascertained, and it 

remains at the moment uncertain whether electrical 
conductivity provides a very exact measure of 
dissolved material. Experiments are being con- 
tinued, therefore with a view to elucidating this 
point, to ascertain the effects, if any, of variations 
in atmospheric pressure, and eventually of develop- 
ing an acceptable technique for using platinum 
resistance standards 

In view of these difficulties attending the use of 
platinum, there is much to be said in favour of 
manganin resistors for standards of comparison, 
more particularly since the refined methods of 
constructing coils of this material developed at the 
Laboratory, appear to be giving highly successful | 
results. A number of l-ohm manganin standard | 
coils have now been under observation for over | 
three years, and their resistances have not increased 
by more than about 2 parts in a million during 
this period. 

An associated problem of considerable interest 
now being studied has arisen from the discovery, by 
J. O. Linde of Stockholm, that a small proportion 
of chromium alloyed with gold has the effect of | 
largely preventing the diminution of electrical 
resistance at low temperatures which commonly 
occurs with pure metals. The well-established 
freedom of gold from chemical corrosion combined 
with a low-temperature coefficient of resistance due 
to the addition of chromium, present attractive 
possibilities for the use of this alloy for resistance 
standards. The National Bureau of Standards, 
working on this problem, has already produced a 
heat-treated gold alloy containing 2-1 per cent. 
chromium, whose electrical resistance varies by less 
than 1 part in a million for a temperature change of 
10 deg. C., whereas pure gold would change in 
resistance by 40,000 parts in a million over the same 
temperature range. It remains to be established 
that some modification, if necessary, of the com- 
position and heat treatment of gold-chromium alloy 
will lead to a material satisfactorily free from secular 
change. The Electrical Department is, accordingly, 
directing attention to this particular aspect, and 
the results obtained will prove of great interest. 
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(T'o be continued.) 


THE HYDRO-ELECTRIC SCHEME 
OF THE GALLOWAY WATER 
POWER COMPANY. 


(Continued from page 384.) 





CONTINUING our account of the second section 





of the Galloway Water Power Scheme, as will be 
seen from Fig. 61, on Plate XXII of our issue of 
October 9, the water flows from the eastern end 
of Ken Dam into a canal, which runs almost due 
south to join the Blackwater Burn. This canal. 
which is about 2,506 ft. long, is lined throughout 
with concrete and has a bottom width of 10 ft. | 
Through the greater part of its length the sides | 
slope at 1}: 1 and are lined with 6 in. of mass 
concrete. At its junction with the Blackwater 
Burn a dam has been erected, a view of which 
is given in Fig. 101. Water from the two sources 
is thus diverted into the aqueduct, through which 
the power station at Kendoon is supplied. 

The construction of the works on Blackwater Burn 
will be clear from Figs. 84 to 93,PlateXXIX. They | 
consist of an arch dam, with a gravity wing on the 
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Blackwater Burn. Almost at right angles to 
this is a gravity dam, while between the two is 
the intake to the aqueduct. A section through 
the arch dam at the point where a penstock and 
5-ft. sluice valve have been fitted for emptying 
purposes, is given in Fig. 90. Its design is similar 
to that of the other dams already described, 
and its construction was carried out in the same 
way. The upstream face is vertical and the down- 
stream face is built on a batter of 1 in 0-25 up 
to a short distance below the top water level of 
510 O.D. Above this point, both faces are vertical 
and at 517 O.D. the downstream side is corbelled 
out to form a 4-ft. 8-in. roadway, which is protected 
by low walls. As will be seen from Fig. 93, the 
gravity section is of similar construction, except that 


of | the downstream face has a batter of 1 in 0-75. 


Between one end of the arch dam and the intake is 
a smolt pass, which is shown in section in Fig. 91. 
This consists of a series of basins with a maximum 
drop from basin to basin of 6 ft. and is so arranged 
that while the fish are able to go down into the river, 
they are prevented from coming up. The entrance 
to this pass is protected by coarse debris screens. 
To allow for the varying level of the reservoir, the 
inlet pipe is hinged and supported by a float so 
that its orifice is always 1 ft. below the surface of 
the water (Fig. 94). In use, this pipe is full and 
discharges below the surface of the stilling pool 
which forms the upper chamber of the ladder. 
The maximum drop from pool to pool is 6 ft., as 
compared with 2 ft. on the salmon ladders which 
are installed at Carsfad, Earlstoun and Tongland. 

The forebay, which has been formed between the 
two portions of the dam, has been excavated down 
to 490 O.D., and merges into a channel leading to the 
mouth of the aqueduct. At the entrance to this 
channel the water flows over a low sill at 492 O.D. 

A set of five screens, each of which is about 22 ft. 
high by 10 ft. wide, has been installed across the 
entrance to the channel. These screens, which have a 


| close mesh to prevent the smolt entering the aque- 


duct, are set in vertical steel columns, which are 
provided with double grooves, A spare screen can 
therefore be inserted when a main screen has to be 
taken out for cleaning. The screens are raised and 
lowered by a travelling gantry, which is mounted on 
a concrete platform built on the steel work. This 
gantry equipped with two electrically-driven 
hoists, one for the main and the other for the spare 
screens. This plant also comprises cleaning equip- 
ment, which was supplied by Messrs. Glenfield and 
Kennedy, Limited, Kilmarnock. This equipment 
consists of a small electric pump with hose and a 
pressure spray nozzle, as well as a travelling metal 
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This platform is set close against the raised screen 
during the cleaning operation and catches the debris 
which is washed off by the spray. It then sheds the 
debris into a sloping concrete trough on the platform, 
whence it can be swept to a draining chamber. As 
a further protection against debris falling into the 
water a perforated metal tray, which projects up 
stream, is provided at the bottom of each screen. 
It may be mentioned that similar arrangements 
were adopted at Carsfad and Earlstoun, but that at 
Tongland, where coarser screens were possible 
owing to the larger size of the fish, it was found 
preferable to employ a raking machine, details of 
which are given in Figs. 97 and 98. This machine, 
which was constructed by Messrs. J. Blakeborough 
and Sons, Limited, Brighouse, comprises a lattice 
structure, which runs on a rail laid on the coping 
of the intake and on a second rail, which is submerged 
below the bottom level of the track rack. This 
lower portion is carried on stainless steel rollers. 
The structure carries a chain on which four 
sets of prongs are mounted at distances of 
12 ft. apart. These prongs, which are made of 
steel stampings, are carried on a bronze shaft and 
are held up to their work by springs. As the chain 
moves upwards these prongs project into the space 
between the bars and remove any debris, as well as 
scraping the bars themselves. The chain is driven 
by a 4-h.p. motor through double-reduction gearing 
and a slipping clutch, which disengages when the 
safe load is exceeded. The debris, having been 
collected by the rakes, is carried through a collecting 
drum from which it is washed into a tank bogie. 
After passing through the screen the water 
enters the intake, the floor of which slopes down 
from 492°O.D. to 482 O.D., as will be clear from Fig. 
94, Plate XXIX. Downstream of the intake is a 
rectangular gate shaft, which is 13 ft. 6 in. by 7 ft. in 
section and 35 ft. high. The upstream wall of this 
shaft is of reinforced concrete 4 ft. 6 in. thick and is 
rounded at the bottom, where it is reinforced with 
steel beams to form the lintel of the gate opening. 
This opening is 13 ft. 6 in. square, as shown in 
Fig. 96, Plate XXIX. The downstream wall of the 
shaft is formed by the return of the mass concrete 
dam. Views of the intake works are given in Figs. 
| 104 and 105, on page 558. 
| The gate at the entrance to the forebay was 
manufactured by Messrs. Ransomes and Rapier, 
| Limited, Ipswich, and is of the Stoney free-rollet 
| type. It covers a clear opening of 13 ft. 6 in. by 
13 ft. 6 in., and is arranged for a maximum lift of 
14 ft. It is capable of withstanding and operating 
against an upstream head of 31 ft. above the sill 
with no water downstream. Figs. 94 and 95, Plate 





western side, which impounds the water of the | tray, which runs on rails on the concrete platform. | XXIX, show the general arrangement of this gate 
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and its equipment, including the counterbalance 
trolley and control gear. 

The gate and the roller frames work in grooves, 
which consist of iron castings with machined faces 
for the staunching members and roller paths. 
These castings and their shield plates embrace the 
roller frames and gate-end beams, so that only 
narrow slots are left in which the gate-end beams 
themselves work up and down, in order to ensure 
adequate protection being provided for the rollers 
and paths from the rapidly-flowing water when 
the gate is raised. The roller paths in the grooves 
are of mild steel, with machined faces, and are 
self-adjusting to secure even distribution of the 
load on the rollers. The gate itself consists of 
mild-steel vertical skin plates, which are supported 
on the down-stream side by horizontal cross beams. 
These beams are connected ‘to the vertical end 
beams, which are provided with machined paths for 
the rollers. A mild-steel sill and lintel are fitted 
at the top and bottom of the opening, and have 
machined faces to give good bearing to the gate 
staunchings. The vertical staunching down each 
end of the gate consists of rubber-coated steel rods, 
which are freely suspended from the top of the gate, 
the pressure of the water automatically forcing 
them into position. 

The gate is raised by an _ electrically-driven 
crab, which is installed in a reinforced-concrete 
yate house at the top of the shaft. The roof of this 
house, which is also of reinforced-concrete, is pro- 
vided with an opening and removable cover, so that 
the gate can be taken out. The crab is operated by 
a 5-h.p. motor, which is connected through spur- 
gearing to a cross shaft with a sprocket wheel at 
eachend. These sprockets carry a corrosion- resist- 
ing bushed roller chain, which is connected both to 
the gate and to a balance weight, so that hoisting 
under all conditions of water pressure is facilitated. 
The counterweight is, as will be seen from Fig. 94, in 
the form of a trolley and runs on rails on the inclined 
face of the concrete. The weight of the gate is 
sufficiently in excess of the weight of the trolley 
to allow it to be lowered under gravity. This 
operation is effected by releasing the self-sustaining 
brake by hand or by a push-button controlled 
solenoid. The speed at which lowering takes place 
8 adjusted by a centrifugal brake. The self- 
sustaining brake is designed to hold the gate in any 
position throughout the lift andto allowthe manually 





operated emergency gear to be rotated in the hoisting 


direction only. This gear can be worked by two 
men. Arrangements are made so that the motor 
cannot be started or the brake released while the 
crank handles are in position for hand operation. 

The gate is lifted electrically at a speed of 6 ft. 
per minute, the motor being stopped and started 
by two push buttons. When hand operation is in 
use the lifting speed is about 7 in. per minute. 
Lowering is effected by depressing one of two 
“lower” buttons. The solenoid brake is then 
released and the gate allowed to fall at a speed of 
9 ft. per minute under the automatic control of the 
solenoid brake. The gate can also be lowered by 
the movement of a 10-in. copper sphere which, as 
shown in Fig. 94, is carried on an arm. This arm 
is attached to the roof of the aqueduct on the 
downstream side of the gate and comes into 
operation when the velocity of the water exceeds 
that of the normal flow by 30 per cent. The current 
for energising the solenoid is taken from a battery, 
which is charged by a trickle charger. This opera- 
tion is therefore independent of the main supply. 
Hoist and lower limit switches and interlocks are 
also provided. 

The main control pillar, which is situated in the 
gate house, consists of two panels, one for the main 
400-volt, three-phase supply, and the other for the 
battery circuit. The former consists of a triple-pole 
contactor with a no-volt release and overload relays 
and a triple-pole isolating switch. The latter 
consists of a contactor through which the trickle 
charger is supplied from the 230-volt lighting circuit. 
It is proposed at some future date to trip the gate 
through the supervising equipment which is to be 
installed at the power station. 

The main contractors for the works connected 
with the Kendoon reservoir, including the Deugh 
and Ken dams and the Blackwater dam and intake 
as well as the canals between the Deugh and Ken 
and from the Ken to the Blackwater intake were 
Sir Robert McAlpine and Sons (Newcastle-upon- 
Tyne), Limited. 

The shaft immediately down stream of the sluice 
gate prevents a vacuum being formed in the pipe 
line when the flow is shut off. Below this point con- 
nection between the shaft and the pipe line through 
a short length of transition 13 ft. 6 in. square at the 
shaft, as shown in Fig. 96, Plate XXIX. This 
transition merges into the reinforced-concrete aque- 
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duct, which has an internal diameter of 13 ft. 6 in., 
and the upper portion of which is 9} in. thick. The 
lower portion is formed with haunches in the ground, 
while the upper portion is covered with soil to reduce 
temperature effects. As will be seen from Fig. 103, 
above, the invert level at the beginning of this aque- 
duct, which is about 2,800 ft. long, is at 481-63 O.D. 
It follows the course shown in Fig. 102 for a distance 
of about 1,230 ft. to a level of 424 O.D., where a 
scour pipe is fitted, the average falling gradient 
over this distance being about 1 in 21. The aque- 
duct then rises for a distance of about 160 ft. on 
a gradient of about 1 in 9, to an air valve man- 
hole and thence gradually to a manhole about 
390 ft. further on. From this point it is practi- 
cally horizontal for a further distance of about 790 ft., 
when a second scour pipe is reached. The aqueduct 
then rises for a distance of about 230 ft. on a 
gradient of about | in 14, after which a short level 
portion leads to the surge tower. 

A typical cross-section of the aqueduct is given 
in Fig. 99, Plate X XIX, from which it will be seen 
that it consists of a reinforced-concrete conduit with 
an internal diameter of 13 ft. 6 in. It is laid in a 
trench, which was excavated by a digger. After the 
excavation had been taken out an invert form in 
mass concrete was laid, with side benches a constant 
height above the invert, to carry the rails for the 
travelling outer shuttering. Steel for the lower 
portion of the reinforced concrete shell was then 
erected on this concrete form and screeded to the 
finished internal surface. Rails were laid on the 
invert to take the internal travelling forms for the 
construction of the shell. The outer travelling 
form carried a number of removable planks, 
so that the concrete could be inserted at different 
levels as the filling proceeded. All the forms 
were arranged with systems of jacking screws, 
so that they could be readily and quickly collapsed 
or raised to clear the finished work for moving 
ahead. The contractor for this portion of the 
work was Mr. A. M, Carmichael, Edinburgh. 

As shown in Fig. 99, the shell of the aqueduct is 
normally 94 in. thick, and there are two layers of 
circumferential rods to withstand the maximum 
working pressure at the low average stress of 
11,000 lb. per square inch. Longitudinal steel 
reinforcement is provided to an amount of not less 
than 40 per cent. of the circumferential reinforce- 
ment. The concrete used consisted of a 1:1: 14 
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mixture, a combination of fine granite aggregate 
and pit and crushed granite sand being used. Tests 
showed that this was watertight up to a pressure 
corresponding to a 300-ft. head, the maximum 
working head being 110 ft. 
carried out in 40-ft. lengths at the rate of up to 
three per week. Expansion gaps, 10 ft. long, 
were left at intervals of 120 ft., and were con- 
nected later, after sufficient time had been allowed 
for cooling and shrinkage. Where the aqueduct 
is crossed by a road additional reinforcement, 
consisting of l-in. diameter rods at 5-in. centres 
and {j-in. diameter rods at Il-in. centres, was 
inserted, as shown in Fig. 100, Plate XXIX. The 
concrete was also thickened over the haunches, as 
indicated in the same illustration, for a total distance 
of 25 ft. Further, the arch was increased to a thick- 
ness of | ft. 6 in. below the road metal, which is itself 
1 ft. 3$ in. thick, to the surface of the macadam. 
Except at the road crossing, the trench has been 
filled in and banked with earth to a depth of 2 ft. 
over the aqueduct. The resulting slopes have been 
laid on a batter of 14 to 1, and spread with 4 in. of 
soil, which has been sown with grass. 

At a distance of about 2,830 ft. from the Black- 
water Burn intake the reinforced-concrete aqueduct 
joins a steel pipe line, as shown in Fig. 106, on page 
558. This pipe line passes through the concrete base 
of the surge tower, which is 85 ft. high above the 
concrete base. It is connected to the centre of the 
surge tower by a bellmouth opening over the pipe. 
The pipe leading from the surge tower to the power 
station is 13 ft. 6 in. in diameter and about 700 ft. 
long to the bifurcation above the valve house. 
The fall in this distance is 40 ft. as shown in Fig. 103. 


(T'o be continued.) 








THE BREWERS’ EXHIBITION. 


Tue title of this specialised exhibition, in full, The 
Brewers’, Maltsters’, Distillers’ and Allied Traders’ 
Exhibition and Market, conveys, we think, a some 
what false impression to the engineer, its connotation 
being that of an aspect of the catering industry. 
Nevertheless, while the refreshment side is adequately 


illustrated, purely engineering displays bulk largely in | 


the exhibition, the 58th of its kind, which opened in 
the Royal Agricultural Hall, Islington, N.1, on Satur- 
day, October 31, and closed on Friday, November 6. 
It is perhaps useful to give an outline of what is to be 
seen at this exhibition so that engineers may know 
what they will find on a future occasion. Many of the 
machines shown which have to handle glass bottles, 
for washing, filling, stoppering and labelling, are of 


special interest on account of the ingenious mechanisms | 


employed. As the output is continuous and of con- 
siderable volume and the articles handled are neces- 
sarily fragile, a high degree of synchronisation and 
smoothness of movement essential. The bottle- 
washing machines shown varied considerably in 
design, though they fell into definite groups as regards 
principle, the common feature in most of them, how- 
ever, being the use of a caustic soda or other alkali 
solution in several degrees of concentration, and either 
warm or cold water, or both, 

The methods of applying the solution and water to 
the surface of the bottle vary, as also do the means 
for conveying the bottles through the machine. In 
some cases the bottles are passed through a series of 
tanks containing cetergent solution of decreasing 
strength and at different temperatures, say, 130 
deg. F., 160 deg. F., and 110 deg. F., successively, 
and on leaving these are brushed inside and outside 
and rinsed by jets of water. The bottles are held in 
cup-shaped holders connected in the form of wide, 
endless chains, and enter and leave the machine at 
the same end. Such a machine was the “ Junior” 
bottle cleaner shown by Messrs. Meyer-Dumore 
Bottlers’ Equipment, Limited, Abbey-road, Park Royal, 
London, N.W.10. This principle was also adopted in 
the machine shown by Messrs. The Thomas Hill 
Engineering Company (Hull), Limited, Park Works, 
Stepney, Hull, and capable of dealing with 240 dozen 
bottles per hour. In other machines no brushes are 
used, though soaking tanks are fitted, the scrubbing 
action of brushes being replaced by high-pressure jets 
of detergent. Messrs. The Liquid Carbonic Company, 
Limited, Shell House, Victoria-embankment, London, 
W.C.2, showed a new machine of this type with a 
capacity of 600 dozen bottles per hour, and having 
three stages of caustic flushing, three of hot water 
and three of cold water. Jet flushing is also used in 
the machine shown by Messrs. British Miller Hydro 
Company, Limited, Trading Estate, Slough, this 
machine being distinguished by a new type of unloader. 
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| Incidentally, travelling conveyors are largely made use 
of in bottle-washing machines, some of which are 
arranged to deliver the clean bottles directly to the 
| filling machine, and cam and ratchet devices are 
| ingeniously contrived to give periodic movements. 

In the machines referred to so far, the bottles are 
| traversed through the machine on belts of some form 
|or other, but one machine at least embodies quite 
a different method. This is the ““ Novissima ” washing 
machine, shown by Messrs, Gimson and Company 
Leicester, Limited, Vulcan-road, Leicester. In this 
machine, large drums rotating on a horizontal axis 
have the peripheries formed with a series of racks. 
There are four of these drums on the axis, each drum 
occupying a separate compartment. The loading 
table is at one end of the machine and the unloading 
table at the other, and between them is a horizontal 
reciprocating table on the centre line of the drums. 
This table picks up the bottles from the loading table 
and traverses until its first section is opposite to the 
first drum. The bottles are then pushed into one of 
the drum racks, neck towards the centre, and the 
drum rotates to subject them, during rotation, to 
immersion in the detergent and spray washing by 
water. On reaching the table level again, the bottles 
are pushed out and a further movement of the table 
carries them to the second drum, where the operation 
is repeated, and so on all down the machine to the 
unloading table. The reciprocating table collects 
a fresh charge during rotation of the drum, a vacant 
section of it moving into place ready to receive the 
| discharged bottles from the first section. The return 
movement carries these bottles to the second drum, 
and the cycle continues throughout, as already 
described. The whole of the operation is automatic 
with the exception of the loading. 

Other bottle-washing machines were shown by 
Messrs. D. G. Binnington and Company, Limited 
Kingston Machine Works, Regent-street, Hull ; Messrs. 
Dawson Brothers, Limited, Ventnor Works, Gomersal, 
near Leeds; Messrs. Geo. Adlam and Sons, Limited, 
Bristol ; and Messrs R. Powley and Sons, Limited, St. 
Mark’s-road, Sunderland. An example of this latter 
firm’s products was described and illustrated in ENarn- 
EERING, vol. cxxvii, page 834 (1929). 

A class of machines somewhat resembling the bottle- 
washing machines in construction were those used for 
pasteurising bottled beers. A representative machine 
|} was that shown by Messrs. G. Hopkins and Sons, 
| Limited, 40 to 52, Holloway-road, London, N.7. The 








| filled bottles are automatically loaded at one end of | 


the machine on to a slat-type conveyor, on which 
| they stand in an upright position, and are then passed 
through a continuous deluge of water, gradually rising 
in temperature to the centre of the machine, and then 
decreasing at the discharge end. 
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try, was well in evidence, there were also examples of 
modern materials such as stainless steel and glass 
coatings. Of work in copper, the display of Messrs 
The Farringdon Works and H. Pontifex and Sons, 
Limited, 9-13, George-street, London, W.1, was 
notable ; so also was that of Messrs. Robert Morton 
and Company, Limited, Burton-on-Trent. Coppe: 
work, along with stainless steel and other constru 
tions, were shown by Messrs. The Aluminium Plant 
and Vessel Company, Limited, Wandsworth, London, 
8.W.18. Stainless steels alone, including bottles and 
barrels of that material, formed the exhibit of Messrs 
Brown Bayley’s Steel Works, Limited, Leeds-road, 
Sheffield, Messrs. Firth-Vickers Stainless Steels, 
Limited, Staybrite Works, Sheffield, and Messrs. The 
United Steel Companies, Limited, Sheffield. Glass 
lined steel equipment was shown by Messrs. Enamelled 
Metal Products Corporation (1933), Limited, Artillery 
row, London, 8.W.1. Naturally a good deal of atten- 
tion was given to refrigerating apparatus, and some 
quite large compressing sets were on view. Messrs. |). 
and E. Hall, Limited, Dartford, showed two 
vertical ammonia compressors, and refrigerating plant 
was also shown by Messrs. Lightfoot Refrigeration 
Company, Limited, Bush House, London, W.C.2., and 


| Messrs. The Liverpool Refrigeration Company, Limited, 


and Messrs. H. J. West and Company, Limited, Polar 
Works, Sankey, Warrington. Of the lighter apparatus 
for refrigerating there was a good display. Other 
sections covered water softening, and the instruments 
required in the industry, such as_ refractometers, 
thermometers, etc. Altogether this exhibition offered 
many points of interest to the engineer not particularly 
concerned with the industries it represents. 








WORM-GEAR DIFFERENTIAL UNIT 


FOR MOTOR VEHICLES. 


WHILE worm gearing is widely employed for the 
final reduction in commercial-vehicle transmissions, 
it is used much less frequently for private cars. In 
cases where it has been adopted in the latter class of 
vehicle in the past—as, for example, in the Lanchester 
models—it has given entire satisfaction, and the 
present tendency to design private cars with a low, 
uninterrupted floor level is leading to an extension of 
its use in such vehicles. An example of this extension 
is afforded by the adoption of final worm drive for 
the new Autovia car, described on page 452, ante, in 
connection with the exhibits at the recent Motor 
Exhibition at Olympia. Actually the rear-axle dif- 
ferential and final drive of this car is made as a sub- 
assembly unit by Messrs. David Brown and Sons 
(Hudd.), Limited, Huddersfield, and forms a _ very 
The rear axle is illustrated in Figs. | 


are of course enclosed, and have gates at the ends /| to 3 on the opposite page, and it will be seen that th 


the loading gear. The temperature of the water 
sprays is regulated by steam _ heaters controlled 
by thermostats. Numerous filling machines and 
stoppering machines were exhibited, nearly all being 
of the rotary-table type and displaying considerable 
ingenuity of design with capacity for high rates of 
output. These were, like the washing machines, con- 
structed for dealing with glass bottles. A stand near 
the entrance, however, led one to conjecture 
to what extent the machines for handling these bottles 
would be affected by the exhibits on it. The stand 
in question was that of Messrs. The Metal Box Com- 
pany, Limited, Queen’s House, 28, Kingsway, London 
W.C.2, and showed for the first time the storing of 
beer in metal containers with screwed caps. The 
containers themselves are very substantially made 
and are coated internally, so that the metal will not 
affect the contents. The introduction of such a 
radical departure from accepted practice is interesting, 
and the wide adoption of the method would illustrate 
how an industry could be markedly affected by a 
single invention. While the consumption of tinplate 
and the manufacture of presses would increase, the 
demand for glass bottles, for beer at all events, would 
probably decrease along with the machines for dealing 
with those bottles, though it would still exist for milk 
bottles, ete. 

Another class of exhibits with interesting mechanism 
to effect synchronous movement of different parts 
was that of labelling machines. These, in some cases, 
put labels on the cylindrical surface of a bottle, or on 
the flat end of a cylindrical tin, and in others put a 
strap label over the stopper and each side of the 
| bottle neck. Messrs. J. W. Flower and Company, 
Eclipse Works, Wimborne ; Messrs. Labellers, Limited, 
| Marshall-street, Leeds; and Messrs. Purdy Patent 
| Machinery Company, Limited, 10, Euston Buildings, 
| George-street, London, N.W.1, were amongst the firms 
| showing this class of machine. On the brewing side 
proper exhibits of apparatus such as  brewing- 
copper domes, filters, clarifiers, wort refrigerators, 
| yeast-collecting vessels, and so forth, were to be seen. 
| While copper, the old standard material for the indus- 





actuated by compressed air in synchronisation with | final transmission is of the undersluag worm type. 





The 
worm-gear differential unit is entirely self-contained, 
and is isolated from deflection and stresses in the axle, 
thus ensuring a minimum of wear with high efficiency 
throughout the life of the gear. As will be seen from 
Figs. 2 and 3, the design of the differential cage. 
differential bevels, and worm gearing is generally 
orthodox, the novelty*of the design lying mainly in 
the housing, which is in halves and is made from an 
aluminium alloy. In spite of the employment of a 
light metal of this type, the casing is of exceptional 
strength, partly due to the substantial ribbing, which 
is accentuated by the radiating fins, and partly to the 
generous overall dimensions, which have the added 
advantage of permitting an ample oil reservoir. The 
two halves of the housing are joined by high-tensile 
steel bolts, and the bearing caps are cast integral 
with the top half. This half has an accurately- 
machined spigot which registers in the axle banjo, 
simplifying assembly and making the differential unit 
and banjo in effect one complete axle unit, as shown in 
Fig. 1. 

The worm shaft is made from a 34 per cent. nickel- 
steel forging, case-hardened and heat-treated, and the 
threads of all locating and fitting surfaces are finished 
by grinding to fine limits. The worm wheel is made 
from the firm’s high-tensile alloy, ‘“* Taurus” bronze, 
and is centrifugally cast. The worm wheel is carried 
on two double-purpose ball bearings carrying both 
the radial and axial loads. The worm shaft is mounted 
at the rear end on a single-lip roller bearing which 
carries the radial load, and a duplex bearing which 
takes the axial load only. The forward end of the 
worm shaft is carried on a single-lip roller bearing. 
The side members of the differential case are machined 
from steel stampings. The worm-wheel registers are 
accurately turned and are concentric with the-spherical 
seatings for the differential bevel pinions. The bearing 
seatings are ground. The differential is of the four- 
pinion bevel type, the pinions being carried on 4 
star piece driven by the differential cage. The gears 
and star piece are made from 3} per cent. nickel steel, 
case-hardened and ground on all locating surfaces. 
Correct lubrication is ensured by carefully positioned 
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oil grooves. Adjusting plates are provided outside 
both bearings on the differential cages to permit the 
initial axial adjustment to the worm wheel to give 
the ideal tooth meshing. One of the features of the 
design is that, in assembling, the original setting need 
not be disturbed. 

As regards the production of the unit, jigs and | 
fixtures are used throughout to ensure complete inter- 
changeability. The registers on both the top and 
bottom halves, which locate the axle banjo, together 
with the location collars round the main bearing studs 
at the case joint, provide ample basic registers. It 
may be of interest to mention that the worm wheel 
is roughed out with a profile-ground taper hob and 
finished with a profile-ground parallel serrated hob 
on a David Brown worm-wheel generator. The teeth 
ire of the special shape developed by the firm. The 
greatest care is taken to ensure a uniform thickness of | 
hardened case on the worm. The multiple threads are | 
profile-ground both before and after hardening, the 
portions to be left soft being copper-plated before 
carburising to avoid the sudden change of surface 
structure which would occur were a turning operation 
after carburising included. The thread-grinding opera- 
tion is carried out on a David Brown worm grinder. 
The unit is made in four sizes having centres varying 
from 3$ in. to 5 in., and certain variations in design 
ire available to suit different applications. 











GENERATION OF ELEcTRICITY IN GREAT Briraln.— 
During the first ten months of the present year the total 
amount of electricity generated by authorised under- 
takers in Great Britain, according to figures furnished 
by the Electricity Commission, Savoy-court, Strand, 
London, W.C.2, was 16,030 million units. The total | 
lor the corresponding period of 1935 was 13,880 million | 
inits, and the difference of 2,150 million units represents 
an inerease of 15-5 per cent. 





























“ENGINEERING 


LETTER TO THE EDITOR. 





ELECTRICAL DIMENSIONS AND 
UNITS. 


To tHe Eprror or ENGINEERING. 


Srr,—On page 498 of your issue of November 6, 
Dr. Lanchester expresses his “amazement” at the 
opening statement of the communication I sent to 
the discussion on his paper on * Electrical Dimensions 
and Units,” at the Blackpool meeting of the British 
Association, The opening sentence of my letter is 
misleading, because I have omitted to indicate that 
the words in the statement “the value of jy, in the 
equation B = yw, H should be 10-’,” were introduced 
by me in order to try and make clear the actual 
quantity which was being discussed. I am very sorry 
this was not clearly stated. 

I cannot see any difficulty in the recommendation 
(which has been put in italics by Dr. Lanchester, 
and which he quotes from the memorandum of the 
S.U.N. Commission) “* that the ‘fourth unit’ on the 
M.K.S. system be 10—-’ Henry per metre, the value 
assigned on that system to the permeability of space.” 
This seems to me quite clear. The medium which has 
unit permeability on the M.K.S. system is one which 
has 10’ times the permeability of free space, and that 
is what I intended to make clear in my letter to him, 
when I said that the unit of permeability is 10’. Bearing 
this fact in mind, it is evident that the permeability of 
free space on the M.K.S. system is 10-’, and that is 
what the last paragraph in Sir Richard Glazebrook’s 
memorandum states. 

With regard to Dr. Lanchester’s comments on the 
statement that I made with regard to the M.K.S. 
(Giorgi) system being a congruent system of the 
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| Absolute C.G.S. system, the accuracy of this really 
depends on the meaning that is given to the word 
“congruent.” The word “ congruent ’’ has no special 
significance in connection with a system of units. In 
the Oxford English Dictionary, “‘congruity” is 
defined as ** accordance, harmonious relations, mutual 
correspondence or suitability.” On this definition of 
congruity a system which is not inconsistent with the 
C.G.8. system is a congruent system, and it was in this 
sense that I stated that the M.K.S. (Giorgi) system was 
a congruent system of the Absolute C.G.S. system. 
The Maxwell quadrant system is, I think, quite out of 
the question as a practical system of units, as the 
fundamental units are so different from nearly all 
practical quantities that have to be measured. 

In the last paragraph of Dr. Lanchester’s contribution, 
on page 498, there is a slip in the equation giving the 
necessary relations between A, K, u«, and the velocity 


of light (C).. The equation should be — C2. 


There are really five “ units” that have to be defined 
in a system of Units :—the units of length, mass, time, 
the unit of space permeability (which, in the C.G.S. 
system = 1), and the constant A, which, in both the 
C.G.S. system and the M.K.S. unrationalised system is 
also taken = 1. One of the chief advantages of the 
M.K.S. (Giorgi) system is its relative simplicity from 
the point of view of teaching; it gives the practical 
| clectrical units directly, and it is only necessary to 





afraid, doubtful whether the M.K.S. (Giorgi) system 
| will come into general use in connection with electrical! 
| and mechanical units at all quickly, but it would lead 
| to a very considerable simplification in teaching if that 
| were to happen. The C.G.S. “tables” would con- 
| tinue to be useful, if the relations between the quantities 
given in these tables and the corresponding quantities 
| on the M.K.S. (Giorgi) system were stated. In many 
cases it would not be necessary to make any change. 
| lt is significant that when the M.K.S. (Giorgi) system 
| was discussed at the International Electrotechnical 
Commission Plenary meeting at Scheveningen, it was 
commended by all of the 15 countries represented, 
with the exception of Norway, whose representative 
was non-committal, but not unfavourable to its 
adoption. 


on l 
r( p Py y = — = . 
| remember two quantities, uo io? and K, 8 
| That, I think, is a very great advantage. It is, I am 


| 


Yours faithfully, 
E. W. MARCHANT, 
The University of Liverpool. 
November 10, 1936. 








ANNUALS AND REFERENCE BOOKS. 


British Rainfall, 1935.—This, the 75th annual volume 
|of the British Rainfall Organisation, has been issued 
under the authority of the Meteorological Committee, 
}and can be obtained, price 15s. net, or 15s, 5d. post 
| free, from H.M. Stationery Office, Adastral House, 

Kingsway, London, W.C.2. The volume, which 
| contains illustrations and numerous maps, constitutes 
|a highly detailed report on the distribution of rain in 
| space and time over the British Isles during 1935, as 
|recorded by upwards of 5,500 observers in Great 
| Britain and Ireland. Data are given on the distribution 
| of the rainfall each month, and for the whole year, and 
its relation to the average, on heavy falls of particular 
interest on individual days, and on spells of dry or 
wet weather during the year. The general rainfall 
over the British Isles for 1935, stated as a percentage 
of the average, was 109 per cent., England and Wales 
having 113 per cent., Scotland 108 per cent., while 
Ireland was just below the average with 98 per cent. 
Two special articles are included in the volume ; the 
first, by Mr. E. G. Bilham, is entitled “* Classification of 
Heavy Falls in Short Periods,” and the second, “ The 
Great Northamptonshire Hailstorm of September 22, 
1935.” The book contains 285 pages, and is bound in 
the familiar blue-cloth covers. 

Kelly's Directory of the Engineering, Hardware, Metal 
and Motor Trades.—The 22nd edition, that for 1936, 
of this well-known directory has recently been pub- 
lished by Messrs. Kelly’s Directories, Limited, 186, 
Strand, London, W.C.2. The volume, which embraces 
England, Scotland and Wales, contains the names and 
addresses of individuals and firms engaged in the 
various trades indicated in the title, both the manu- 
facturing and the selling branches of the industries 
being adequately dealt with. The directory is divided 
into three main sections, the first of which is an alpha- 
betical arrangement of places under the various 
counties. The industries and trades carried on in 
each town or village, and the names and addresses of 
the firms concerned, appear in alphabetical order, The 
second section comprises an alphabetical classification 
of trades in the London Postal District, with the 
names arranged under each trade heading in alpha- 
betical order, while the third section constitutes a 
similar classification of trades for the rest of Englana. 
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ind for 
volume are 
printed on 
betical lists of some 10,000 proprietary articles and 
trade names, and of the names of the manufacturers of 
iron and steel sections, plates, sheets, &&« with full 
particulars regarding their products, and a list of the 
various brands which appear on iron and steel work 
In all cases the names and addresses of the manufac 
turers are given. We understand that the 
edition is larger by 90 pages than the previous edition, 
which appeared in 1934, and that, for the first time, 
particulars of electric lighting, power and traction 
undertakings are included Bound in stout red-cloth 
covers, the price of the volume is 50s, post free 
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** MULTELEC ’"* RECORDER 
AND CONTROLLER 


We have recently had an opportunity of seeing a 
newly-designed instrument for recording or controlling 
temperature, hydrogen-ion concentration (pH) values, 
the electrolytic conductivity of solutions and other 
conditions for industrial purposes. The instrument, 
known the Multelec, is made by Messrs. 
Kent, Limited, of Luton, Bedfordshire, and is claimed 
to combine construction with a high 
degree of accuracy and permanent reliability. It 
made in the single-point and multi-point forms, of 
which the former employs a single pen of large capacity 
to trace a continuous record on a chart. A two-point 
record is also made by means of a pen, interrupting 
mechanism then being iitted to cause one record to be 
made in the form of a dotted line, while the other 
formed by a series of dashes. In multi-point 
recorders, however, up to six temperature or other 
records are printed concurrently on the same chart, 
the connections to the instrument being automatically 
switched from one measuring point to another at one 
minute intervals. To enable the various records to 
be identified, an index number is printed on the chart 
close to every point of th: dotted line forming the 
record. The index number of the point being recorded 
at any particular time is also shown clearly on an 
indicator 

A front view of the instrument is given in Fig. 1, on 
this page. It is enclosed in an aluminium box with a 
glazed front-cover on which three lamps are mounted for 
illumination purposes. It should be mentioned that 
the whole of the mechanism is hinged so that it can 
be swung round to enable the back to be examined 
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with ease and without interrupting the record ; Fig. 2| to a fixed point between the resistance i and the cold- | on the shaft ¢, as shown in the plan, Fig. 5. 
The general | junction compensating coil. To obtain a balance the ends of the cord are taken round pulleys at the ends 


a back of the mechanism 
arrangement of the latter is illustrated by the drawings 


view 














RECORDER Fig. 2. Back or 


Fig.3. 


present | 


general-arrangement drawing of a single-point tem- 
perature recorder reproduced in Fig. 3. 

It should first be explained that the instrument is 
of the potentiometer type, the e.m.f. to be recorded 
being balanced against the voltage drop along a poten- 
tiometer wire carrying a current. The potentiometer 
circuit, which can be traced out in Fig. 3, consists of a 
slide wire wound on the periphery of a disc, shunted 
by a resistance and having two other resistances 
connected in series with it. In parallel with this 
circuit is another containing the resistance i and the 
cold-junction compensating coil, and current is supplied 
to the complete circuit, through a rheostat, from two 
ordinary dry batteries connected in parallel. One end 
of the thermocouple, or other source of e.m.f. to be 
recorded, is connected directly to a roller making 
| contact with the slide wire and the other end through 
a switch, the object of which will be explained later, 
to a robust but sensitive moving-coil galvanometer of 
the bifilar-suspension type the other terminal of the 
galvanometer being connected, as shown in Fig. 3, 





slide-wire disc is rotated automatically, by means des- 


INSTRUMENT SHOWING CONTROLLING MECHANISM 


thermocouple and therefore of the temperature. Power 
to drive the mechanism is supplied by a fractional horse- 
power alternating-current motor, which, in the standard 
instrument, is designed to run on a 100-volt, 50-cycle 
circuit. For other voltages a transformer is required 
and for other frequencies a motor-generator must be 
provided. On direct-current circuits the standard 
motor, together with the resistances in the instrument, 
will operate at voltages ranging from 200 to 250. The 
motor is indicated in Fig. 7, and can also be seen in 
several other illustrations, notably on the left in 
Fig. 2. 

Referring now to Fig. 3, it will be seen that the 
pointer a of the galvanometer passes between a pair of 
scissors arms 6 which open out at intervals and allow the 
pointer to move in one direction or the other, according 
to whether the e.m.f. applied to the galvanometer is 
greater or less than that required to obtain a balance. 
The pointer is clamped in its deflected position, by 
mechanism not shown, and when this occurs the scissors 
arms move together again, one of the latter coming into 
contact with the clamped pointer and being therefore 
tilted about its hinge. Below the lower ends of the 
scissors arms is a bar ¢c which is free to turn on the 
shaft e, drawn isometrically for clarity, and the 
boss on which the bar c is mounted is provided with 
a radial arm located between the lower ends of the 
scissors arms. When either of the latter is tilted, 
therefore, the tilt is transferred to the bar c. At 
intervals of 2 seconds, the bar c is clamped in its tilted 
position to a dise d which is fixed on the shaft e, and 
as the bar c is restored to the horizontal position by 
the rotation of the cams f, one of which makes contact 
with its higher end, the disc d is turned through an 
angle corresponding to the deflection of the galvano- 
meter pointer. The slide-wire disc is also fixed 
to the shaft e so that it is turned through the same 
angle as the disc d in a direction which tends to 
restore the balance. If the movement sufficient 
for this purpose the galvanometer pointer, when next 
released by the opening of the scissors arms, will 
remain in the zero position and no further movement 
of the slide-wire disc will occur when the cycle of 
operations above described is repeated. In general, 
however, the slide-wire disc will be turned one way or 
the other at each cycle so that accurate balance is 
constantly maintained, the angular position of the 
| slide-wire disc corresponding at all times to the applied 
/e.m.f. and therefore to the temperature or other 
juantity to be measured. 

To transfer the movements of the potentiometer-wire 
dise to the recording pen, a cord wheel is mounted 
The two 


is 











| . . : ° 
of a guide bar, on which the recording pen is mounted, 


reproduced in Figs. 4 to 8, on the opposite page, | cribed below, until the galvanometer is not deflected, | and attached to the pen, so that the latter can be 


but the principles upon which the instrument operates | the position of the disc, which is transmitted to the | pulled in either direction. 


The arrangements will be 


can be most easily followed from the diagrammatic | recording pen, then being a measure of the e.m.f. of the | clear from an inspection of Fig. 4. The effective width 
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Fig.7. BACK VIEW SHOWING COVERS IN POSITION 
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of the chart, it may be noted, is 10 in., giving a clear | the current flowing 


open record, and the pen can travel from one side to 
the other in 22 seconds. The standard rate of move- 
ment of the chart is 1 in. per hour, and as each roll is 
120 ft. in length, the roll has only to be changed once 
in 60 days. Change wheels can, however, be supplied 
to alter the chart speed to either 2 in. or 3 in. per 
hour. 

Two other important features of the design may now 
be referred to. One is that the radial arm through 
which the tilt of the scissors arms is transferred to the 
bar ¢ can be varied in length so that the relation 
between the galvanometer deflection and the rotation 
of the slide-wire disc can be adjusted to enable the 
maximum sensitivity to be obtained for any particular 
range. Moreover, the diameter of a portion of the arm 
can be adjusted to prevent the possibility of any lost 
motion occurring. The other feature which should be 
mentioned is the method employed to standardise auto- 
matically the current flowing through the slide wire. 
This current, as previously mentioned, is provided by 
two ordinary dry cells connected in parallel, and shown 
in Fig. 3. When the current is to be checked, the con- 
tact g is broken and the contact h is made, thus connect- 
ing a standard cell in series with the galvanometer 
across the resistance i and disconnecting the thermo- 
couple. At the same time the periphery of the slide- 
wire disc is brought into contact with the edge of a 
theostat k, which is connected in series with the 
batteries and the complete potentiometer circuit, 
and this rheostat is rotated by frictional contact 
with the edge of the slide-wire disc so as to reduce 
the resistance and increase the current. The rotation 
is effected by the mechanism used for recording, 
aS explained above, and continues in steps until a 
balance is obtained. This can only be effected when 


“Tal #9 


r 





























through the resis- 
tance i, and con- 
sequently that 
through the part 








of the circuit con- 


taining the slide / 
wire, have the 
correct values. 


When this adjust- 

ment has _ been 

effected, the frictional contact between the slide-wire 
disc and the rheostat is broken, the standard cell is 
disconnected and the contact g is made. The recorder 
then continues to function in the ordinary way with 
the correct value of current in the slide wire, and as 
this adjustment is made at intervals of 54 minutes, 
the e.m.f. recorded is always based on the constant 
voltage of the standard cell. It will be obvious, 
however, that as the main batteries become exhausted 
a point might be reached when it would not be possible 
to restore the slide-wire current to its correct value by 
cutting out the whole of the resistance of the rheostat, 
but before this occurs a white arrow is automatically 
exhibited in front of the current-adjusting mechanism 
and this serves as an indication that the batteries must 
be replaced. The average life of the batteries, we 
understand, is about three months. In connection with 
multi-point recorders it may be of interest to note 
that a selector switch, which can be adjusted for 
contact pressure, is interposed between the contacts 
of the current-standardising switch, and is arranged 
so that the standardising operation takes place as the 
connections are being changed from one point to 
another. The balancing and recording of each point 
is, therefore, unaffected, and a further automatic 
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switch is provided to ensure that the current adjust- 
ment is correctly made, even if the recording device 
is at the end of its travel. The current adjustment can 
be effected by hand at any time, and it is also possible 
to check and adjust the mechanical balance of the 
mechanism. 

As previously mentioned, the instrument has several 
other uses than the recording of temperature. When 
used for measuring or controlling the pH values of 
industrial solutions, a special form of potentiometer 
circuit is employed, in which provision is made for auto- 
matic temperature compensation by means of resist- 
ance thermometers. Various types of primary element 
may be used for this purpose, but generally a robust 
form of antimony-calomel element arranged for tank 
mounting is employed. In temperature measurement, 
where the temperature range is suitable, a Wheatstone- 
bridge circuit may be used in conjunction with resist- 
ance thermometers. When this is done, an ingenious 
form of double slidewire is employed to enable a one-to- 
one ratio to be maintained in two arms of the bridge 
and to prevent any change of resistance in the leads 
to the primary elements from affecting the accuracy 
of the records. Another device is used on multi-point 
resistance-thermometer recorders to eliminate any 
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inaccuracies due to variations in contact resistance. Con 
ductivity measurements, both of acid baths and power 
tation with an alternating 
current Wheatstone-bridge circuit. In the case of acid 
baths, automatic temperature compensation is obtained 
by means of a sealed reference cell which is immersed 
in the same solution the measuring element, but 
contains acid of the average concentration. For con- 
densate-conductivity measurements the primary ele 
ment is designed so that it can be removed from the 
line without the necessity for closing down, and a hand- 
xet temperature compensator is mounted on the instru 
ment. As it is necessary for these applications to use 
alternating current, an alternating-current field magnet 
is employed for the galvanometer in place of the per 
manent magnet used in other applications and illus 
trated in Fig. 8. 
The instrument 


condensate, are made 


as 


can be used as an on-and-off or 


shaft as the slide-wire disc, the cam, shown in Fig. 2, 


operating a flat spring to make high or low contacts | 


as the temperature, or other quantity to be controlled, 
rises above or falls below the desired value. Another 
cam, operated by means of a hand-set dial, and also 
visible in Fig. 2, enables the two contacts to 
raised or lowered to vary the controlled temperature, 
and means are also provided to alter the distance 
between the two contacts and thus vary the limits 
between which the control operates. An interrupter 
switch, mounted on the side of the instrument 
driven by a cam on an auxiliary shaft, is arranged to 
interrupt the control signal periodically and thus vary 
the sensitivity of the control. The signal is passed 
through relays to a motor-driven gearbox unit, which 


ure 


is equipped with limit switches and is used to open or | 


close a valve controlling the supply of fuel or heating 
Huid. Provision is also made for the manual operation 
of the valve. Where the conditions justify the use of a 
more complicated controller, electrically operated, 
hydraulic or air-operated mechanism of the proportiopal 
type can be employed with the instrument. 


ENGINEERING TRAINING AND 


EDUCATION. 


The Institution of ¢ hemical Enjineers The 
tions for the associate-membership examination of the 
Institution of Chemical Engineers for 1937 have now 
been completed, and particulars regarding this and 
the necessary application forms may be obtained on 
application to the honorary registrar of the Institution, 
316, Victoria-street, Westminster, London, S.W.1l. A 
memorandum entitled “The Training of a Chemical 
Engineer” is also available to intending candidates, 
who should note that their application forms ar 
returnable by December 21 


prepara 








CONTRACTS. 

EVERSHED AND VIGNOLEs, Limrrei 
lane Works, Chiawick, London, W.4 
supply the engine-room telegraphs for two triple-screw 
motor liners under construction in Holland to the order 
of Mesars The Royal Packet Navigation ( ompany 
K.P.M.) for service between Java and South Africa, via 
Mauritius The telegraphs are of the electrical type 
have an are of travel of 240 deg... and are constructed 
on the same principles as the Evershed rudder indicators 
Navy and on K.P.M. ships 
INTERNATIONAL ComBustion, Limrrep, Ald 
Aldwych, London, W.C.2, have received 
Messrs. Rother Vale Collieries for thre« 

Each stoke: 
Further orders 


\cton 


and 


Vi essns 


are to design 


used in the British 

Messas 
wych House, 
order from 
L stokers and ash-handling plant 
will have grate of 143 aq. ft 
received for stokers include two'for the Lronbridge power 
station of the West Midland Joint Electricity Authority 
three for Messrs. Wm. Beardmore and Company, Limited 
for Rotherham The Lronbridg: 
are each 33 ft ft. long with 
“& grate area of 726 aq. ft Beardmor: 
have each a grate area of that of the 
Rotherham Corporation, 651 sq. ft 


an 


a area 


and one Corporation 
wide by 22 
\ 


stokers 


Those of Mesars 


261 sq. ft. and 
Tue Genera Evecraiwc Company, Limirep 
Magnet House, Kingsway, London, W.C.2, have received 
* contract for three years’ supply of Osram lamps fron 


the London and North Eaatern Railway ompany 


Messrs 


Messrs. Tae Marcont INTRRNATIONAL Martine Com 
MUNICATION Company, LoarreD, Electra House, Victoria 
embankment, London, W.C.2, have supplied the wireless 
installations of the motorships British Endurance and 
British Fame of Messrs. The British Tanker Company, 
Limited, London. The main installation comprises 
} kW transmitter for communication on medium wave 
lenghts over moderate distances and a 4 kW short-wave 
transmitter for communication over greater distances 
An Auto-Alarm for the reception of distress calla, a direc 
tion finder and an echometer have also been provided 
Three ships now being built,the British Triumph, British 
Power and British Destiny, will be similarly fitted 


Messrs. Crossiey-Premier Enotes, Liwrrep, Sandi 
acre, near Nottingham, have just delivered to the Jeru 
salem Electric and Public Service Corporation an 8-crank, 
16-cylinder vis-a-vis Diesel engine partes to develop 
2,200 b.h.p., and arranged for electric pressure 
charging up to 3,000 b.h.p at 240 r p.m 


blower 


, groups of lectures on recent advances in physics 


| Physical Sox 


ENGINEERING. 


TENDERS. 


We ha received from the Department of Overseas 
trace 
f the undermentioned tenders, the closing dates of which 
furnished Details may be obtained on application 
the Department at 
reference 
Motor Tractors, 27, petrol-engined, four-wheeled, fitted 
with pneumatic tyres. South African Railways and 
Harbours, Johannesburg ; January 18, 1937. (T. 2,154.) 
thattoir Equipment, including runners, rails, weighing 
hoists. Public Works 
1937. (T.Y. 2,155.) 
Centrifugal two, electrically-driven, 
complete with motors and switchgear. Public Works 
Department, Pretoria ; December 4. (T.Y. 2,157.) 
Turbine Pumps, two, complete with motors and switch 
two 3-in. cast-iron flanged ‘valves, two 3-in. cast- 


to the above 


number given 


carriers and 


machines, sheep 
January 1, 


Department, Pretoria ; 


Sewage Pumps, 


} are ef re "4 " air t = ; -In.- 
Hoating-type controller by mounting a cam on the same | iron reflux valves, two cast-iron air bottles and two 4-in 


| steel 


be | 


and | 


cast-iron Public Works Department, 
Pretoria ; (T.Y. 2,159.) 

Pumping Plant, comprising a deep-well pump head. 
pump and electric motor. Public Works 
Department, Pretoria ; December 4. (T.Y. 2,160.) 

Boiler Smoke Tubes, 6.050. Indian Stores Depart- 
ment, New Delhi; December 10 (T.Y. 30,938.) 

Coach Screws, 110,000, galvanised-steel and of various 

Post Department, Wellington, 


Telegraph 
January 1937 (T. 30,946.) 


foot valves 
December 4. 


rods 


and 
18, 


SIZE 


N.Z 








BOOKS RECEIVED. 


The Theory of Dimensions 
Engineers By Dr. F. W. 
Lockwood and Son, 


and its i pplication jor 
LANCHESTER. London : 
Crosby Limited. [Price 12s. 6d. 
net.] 
The Pennsylvania State College. Engineering Experi 
ment Station Series. Bulletin No. 45. The Develop- 
ment of Diesel Fuel Testing. By T. B. Herze.. Penn- 
svivania, U.S.A Pennsylvania State College. [Price 
MO er 


The { 


nts 
nited 
Paper No. 770 
July 1, 1933, 

Water-Supply Paper 
the River Plain, 


ey Water-Supply 
Supply of Hawaii, 
30, [Price 20 cents.| 
No. Records of Wells on 
South-Eastern Idaho. By H. T. 
STEARNS, LYNN CRANDALL and WILLARD G. STEWARD. 
20 cents Bullet No. 860-B. 
Resources of the Southern Part of the San Juan 
New Mexico. Part 2. The Mount Taylor Coal Field 
B. Hunt. [Price 1 dollar.| Professional Paper 
185-1. Geomorphology of the North Flank of the 
Mountains. By W. H. BRADLEY 
Washington: Superintendent 


Geological Sui 
W ater 
1934 


States 
Surface 
to June 
Snake 
Price in 
Fuel 
Basin, 
By Cc 
No 
Uinta 
45 
me 


The 


cents. } of Docu 
nts 
issociation of Engineering and Shipbuilding Draughts- 
meen Power Station Electrical Equipment and Layout. 
By T. H. Carr. London: The Draughtsman Publish- 
ing Company, Limited. [Price 4s. net.] 
of Overseas Trade No. 654 
and Commercial Conditions 
lugust, 1936. By E. G. CABLE London : 
Stationery Office Price ls. 6d. net 
Everyday Science. By A. W. Hastert 
and Sons, Limited. [Price 7s. 6d. net 
The Society of Chemical Industry. Chemical Engineering 
Proceedings Volume XVII. 1935 London : 
| Engineering Group, The Society of Chemical 


Report 
Denmark, 


H.M. 


lie partment on 


Keor 


ome un 


London : G. Bell 


(froup. 
Chemica 
Industry. 

1 Survey of the Present Organ 
Vational and International 
of The World Power Conference. [Price 3s. 6d. net. 

Soil Er and Control By Prorrssor Q. C. 
Ayres. London McGraw-Hill Publishing Company, 
Limited [Price 21s.] 

The Story of Bridges. By ARCHIBALD 
McGraw-Hill Publishing Company 
12s. 6d 

Heating lir 
Votes « Com! 
Dr. Oscar FABER 
Architectural Press Price 25s. net 

lecidents and their Prevention By Dr. H 

Cambridge University Press 


zation of Standardization 
London Central Office 


210n its 


London : 
| Price 


BLACK 
Limited 


Some 
By 
The 


Conditioning of Buildings with 
ned Electrical Gene rating Stations. 
and J. R. Keir. London: 


and 


] 
M. VERNON 


London : [Price 15s. 
net 
| Printing 


Limited 


Metals London Fry's Metal Industries, 








inerrrure or Prysics._-The inaugural meeting 
London and Home Counties Branch of the Insti- 
held on November 4 under the 
R. Davies, director of the Kodak 
Research Laboratory This, the third branch of the 
Institute to formed in this country, has been created 
the Board of the Institute in response to the desire 
expressed by some 300 members resident in London 
and the districts At the meeting some 
suggestions were made in regard to activities, and these 
included visits to works and industrial research labora- 
matters, and 


Tut 
the 
of was 


chairmanship of Mr. E 


tute Phvsics 


be 


by 


surrounding 


tories, discussions on professional 


It 
was emphasised that it was not intended to hold meetings 
for the reading of original papers, as this was the function 
of the Institute's participating societies, namely, the 
British Institute of Radiology, the Faraday Society, the 
and the Royal Meteorological Society. 
Further particulars regarding the new Branch may be 
obtained from the honorary secretary, Dr. H. Lowery, 
The North-Western Polytechnic, Prince of Wales-road, 
London, N.W.5 


ety, 


35, Old Queen-street, London, S.W.1, particulars | 


address, quoting the | 
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[ 


PERSONAL. 


| Mr. D. Wr.iamson, works superintendent for loco- 
motives, carriages and wagons, Glasgow, in the depart- 
ment of the Chief Mechanical Engineer of the London 
Midland and Scottish Railway Company, has bee: 
appointed works superintendent for locomotives at 
Horwich. In the Electrical Engineer's department o 
the Railway, Mr. A. TayLor, assistant to the ar 
engineer (light and power), Manchester, has been promot « 
to the position of area engineer (central), Manchester. 

Messrs. Wriu1am Gray AnD Company, LiIMirep, 
West Hartlepool, have arranged to sell their shipyar« 
at Pallion, on the River Wear, to Messrs. National Ship 
builders Security, Limited, 13, Victoria-street, London 
8.W.1. The yard, which has been closed since May, 1930 
was a war-time conception of three shipowners 
conjunction with Messrs. Gray. The latter firm 
continue its business of shipbuilding, ship repairing, and 
marine engineering in the Hartlepools and its dry 
docking business at Seaton-on-Tees. 

Messrs. Forp Motor Company, Limirep, Dagenham, 
Essex, have now completed extensions to their engineer- 
ing shops, devoted to foundry, manufacturing, and 
assembly operations. Some 120,000 sq. ft. of floor space 
has been added by the erection of balconies, increasing 
the capacity by 11 per cent. The floor area of thess 
shops was originally 1,100,000 sq. ft., and, with th 
additions, the building has now a total floor ares 
equivalent to about 30 acres. 


0, 19306. 
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Geology and | 


| Price | 


| 61. 
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short | 


| NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLEsBRovGH, Wednesda, 


| The Cleveland Iron Trade. Scarcity of Cleveland pix 


| iron is acute and there seems little or no prospect of earl) 
| appreciable relief to the stringent situation. Makers ar 
| concentrating on meeting essential requirements of home 
|} users, and claim that by careful distribution, they are 
still able to deliver tonnage sufficient to keep works 
There is little iron available for 
other purposes, however, and market transactions are 
very few and small. Merchants are handling little 
| tonnage, and most of the iron they induce producers to 
transfer to them is of a quality they would not be dis 
posed to accept under normal conditions. Buyers are 
| more anxious than ever to negotiate for supplies over 
periods ahead, but meet with next to no success, pro 
ducers being practically off the market, and second hands 
not in a position to enter into forward contracts. Fixed 
remain at the equivalent of No. 3 quality 
to various North 


regularly employed. 


minimum price 
} at 75s. delivered here, 77s. delivered 
Eastern districts, and 78s. delivered to Glasgow. 
Hematite.—East coast hematite iron makers, 
covering current needs of local and otherhome consumers 
have next to no tonnage to dispose of in other directions, 
and the decision of Messrs. Dorman, Long to re-kindle 
a renovated furnace, the output of which will appreciably 
| increase supply, is very welcome. The firm hope to 
blow in the additional stack next week. Merchants 
continue to press for deliveries under, old contracts to 
enable them to make shipments long overdue to customers 
abroad, but producers still feel they are not justified in 
releasing much tonnage for export, and loadings for 
overseas are few. A cargo of 1,000 tons consisting mostly 
of hematite and the remainder of foundry iron has, 
however, been shipped to Germany this week. Market 
quotations for hematite are still governed by No. 1 grad 
| of iron at 85s. 6d. delivered to North Eastern areas. 
Foreiqn Ore New business in foreign 
impossible. Several contracts are approaching 
sletion, and considerably advanced figures will doubtless 
Save to be paid when conditions permit resumption of 
negotiations. Meanwhile consumers are quite well placed 
as regards supplies, and heavy imports continue to arrivé 
with surprising regularity. Unloadings to date this 
month (November 17) total 101,620 tons, compared with 
93,735 tons for the corresponding part of October. 
Blast-Furnace Coke.—Makers of Durham blast-furnac« 
coke are steadily disposing of their heavy output. Much 
of the production is needed for their own furnaces, and 
saleable parcels find a ready market on the basis of good 
| medium qualities at 24s. 6d. delivered to Tees-side works 
Manufactured Iron and Steel.—Though 
production of semi-finished and finished iron and steel 
is maintained at record level, customers complain of 
difficulty in obtaining adequate supplies of some descrip 
tions of material. Re-rollers continue to use moderat« 
quantities of Continental semis. Quotations, all round. 
are strong, and export prices of sheets have been 
advanced by 5s. For home purposes principal market 
quotations are : common iron bars, 101. 10s.; best bars, 
1ll.; double best bars, 117. 10s.; packing (parallel), 
91. 7s.; packing (tapered), 101. 10s.; steel billets (soft) 
2s. 6d.; steel billets (hard), 71. 7s. 6d.; steel bars 
7a.: iron rivets, 121. 10s.; steel rivets, 131. ; 
boiler plates, 91. 17s. 6d.; steel ship plates, 91. 7s. 6d 
steel angles, 9/.; steel joists, 91. 7s. 6d.; heavy sections 
of steel rails, 81. 10s. for parcels of 500 tons and over and 
91. for smaller lots; and fish plates, 127. 10s. Black 
sheets (No. 24 gauge) are 12/. for deliverv to hom 
customers, and 101. 5s. f.o.b. for shipment abroad ; and 
galvanised corrugated sheets (No. 24 gauge) are 14l. for 
delivery to home customers and 12/. 15s. f.o.b. for ship- 
ment overseas. 
There is considerable activity in several kinds 
of serap. Buyers freely pay 60s. for heavy steel ; heavy 
cast-iron in good demand at 65s., and the price o! 
machinery metal is fully 67s. 6¢. Customers are readils 
placing orders for light steel at 53s., but there is marked 
reluctance to release substantial tonnage at that figure 
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Scrap. 


is 








Nov. 20, 1936.] 


ENGINEERING. 





NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—-The French trade provided 
the feature on the Welsh steam-coal market throughout 
the past week. Demand from this source was main- 
tained at a good level, and although business was, to 
some extent, held in check by the difficulty experienced 
in obtaining supplies of the favoured grades of coal, ship- 
ments were on an improved scale. Local exporters 
anticipated that business with France would show 
further expansion, chiefly as a result of the increasing 
difficulty experienced by big French users in obtaining 
suflicient supplies from the native mines, where produc- 
tion has been considerably curtailed by the introduc- 
tion of the forty-hour week. An inquiry was received 
from Rouen for 10,000 tons of peas. In view of 
the improving trade with this market, exporters felt 
that there was a distinct possibility of an advance in 
the French import quota. Business with all the other 
leading overseas markets remained disappointing, and 
buyers generally continued to display only a very 
meagre interest. Sales were chiefly in respect of small 
parcels only, and interest continued to centre in the 
few favoured grades. Contract inquiry circulated on a 
somewhat better scale. The British Admiralty were in 
the market for their requirements over 1937. No 
quantities were specified, but it was understood that 
about 100,000 tons would be purchased. Delivery was 
to be made at home and foreign ports. The Chilean Navy 
were inquiring for 30,000 tons of large coals and about 
9,000 tons of smalls. Demand for best large descrip- 
tions Was again very disappointing, and the slow move- 
ment of the heavy stocks at the pitheads compelled 
collieries to maintain production at a low level. Co 
quently the shortage of the washed small and sized 
descriptions was still pronounced, and with stems 
difficult to arrange for some time ahead, values were 
strongly maintained. Ordinary smalls were not too 
plentiful and were firm. Second quality large displayed a 
moderate activity, but cobbles and bituminous sized 
kinds were again inactive and weak. Active conditions 
ruled for cokes, which were strong. 


The Iron and Steel Trades.—The active conditions ruling 
of late in the iron and steel and allied trades of South Wales 
and Monmouthshire were fully maintained during the 
past week. All leading producers were practically 
engaged to capacity, and while users still called for 
further supplies, little fresh business was negotiated, as 
the works were hard pressed to keep pace with the pre- 
sent deliveries. The market throughout displayed a very 
lirm tone. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Inquiries at representative steel and 
engineering works reveal an encouraging state of affairs. 
Order books are well filled. The influx of orders is 
more than sufficient to offset expiring contracts. That 
the general position has appreciably improved during 
the past five years is reflected in the highly satisfactory 
balance-sheets of the big firms. Messrs. Brown, Bayley’s 
Steel Works, Limited, report that most of their depart- 
ments are working full time. Since 1931 the number of 
men employed by the firm has increased by 58 per cent., 
and the average amiount paid out in wages to individual 
workers corresponds to an increase of 29 per cent. 
Sheffield’s prospects continue bright. Local works are 
expected to supply much of the steel and equipment to 
be used in the electrification of the railway between 
Sheffield and Manchester. When the scheme is com- 
pleted it is expected that Sheffield Electricity Committee 
will have to supply about 15,000,000 units per annum, 
shout 25 per cent. of the total power needed. The 
demand for electricity for industrial purposes is steadily 
expanding and new plant has had to be installed to keep 
pace with requirements. Last year the Department sold 
404.000,000 units of electricity, and the general manager 
of the Department, Mr. J. R. Struthers, estimates that 
this year the figure will be just under 500,000,000. In 
the raw and semi-finished steel branches the position has 
indergone little change. The demand for both basic 
and acid steels has been maintained. Steel-making alloys 
find a ready market. An active state of affairs exists in 
the heavy machinery and engineering branches. Among 
the progressive lines may be included railway rolling 
stock, shipbuilding requisites, steelworks and ironworks 
tnachinery, and materials and products for the Defence 
Forces. The lighter branches are well employed. All 
inds of special steels are in demand. There is a strong 
all for automobile and aircraft steels and engine parts. 
he tool-making branches are busy. 


South Yorkshire Coal Trade.—No material change has | 
taken place in the export position. At the Humber ports 
there is little prompt demand, though there are signs 
that better forward buying is likely to develop in the 
near future. Exports to Italy are expected to show 
early improvement. Better trade with France is also 
anticipated. On inland account the demand has taken 
" #« more healthy appearance. There is an active 
market for industrial fuel, and prices continue firm. The 
scarcity of washed singles and smalls is more pronounced. 
Prat lic-utility concerns and coke works are taking 





nereased tonnages. The wet and cold weather has had 
the effect of stimulating the demand. Foundry and | 
furnace coke are active and gas coke continues firm. 
Quotations are :—Best branch handpicked, 27s. 6d. to | 


206 6d.; kitchen nuts, 20s. to 2l1s.; house coal, 23s. to | 
24s seconds, 2ls. to 228.: kitchen coal, 18s. to 21s. ; | 


298 - 


Derbyshire brights, 21l*. to 22: and best South York- | 


SHire, 248. to 308. 


NOTES FROM THE NORTH. 


Grascow, Wednesday. 

Scottish Steel Trade.—The wave of activity which has 
prevailed in the Scottish steel trade during recent months 
still continues and consumers of heavy material are still 

ressing for deliveries. The position regarding supplies 

as been a little acute at times, but makers have managed 
to meet the demands of their customers and obviate any 
stoppage from shortage of material. The requirements of 
shipbuilders have increased considerably through recent 
orders for new tonnage, and the present active state in 
steel production is ensured for many months to come. 
Constructional engineers have a large amount of work 
on hand and the demand for structural steel is on quite 
a large scale. Orders from the Air Ministry have n 
responsible for a fair amount of the present oe 
and further contracts for four new hangars have lately 
been placed with four structural firms in this district. 
In the black steel-sheet trade there has been no slackenin, 
in demand, particularly for special quality sheets, an 
order books present a very healthy appearance. Export 
business has improved and makers have quite a number 
of orders on hand for early shipment overseas. Prices 
all round are very firm, and the following are the current 
market quotations: Boiler plates, 91. 17s. 6d. per ton ; 
ship plates, 91. 7s. 6d. per ton; sections, 91. per ton ; 
medium plates, 91. 15s. per ton; black-steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 12/. per ton; and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
4-ton lots, 14l. per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—There has been a little improve- 
ment in the West of Scotland malleable-iron trade and a 
slightly better demand has to be recorded. The re- 
rollers of steel bars continue busy on home orders, but 
the demand for export lots is still somewhat slow. Quite 
a fair number of orders have recently been booked for 
ferro-concrete bars. The supply of “ semis ’’, while not 
excessive, is just sufficient to ensure steady running. 
Prices are unchanged, and are as follows: Crown bars, 
101. 10s. per ton for home delivery, and 101. per ton 
for export ; and re-rolled steel bars, 91. 7s. per ton for 
home delivery, and 8l. 10s. per ton for export. 

Scottish Pig-Iron Trade.—-In the past week the position 
in the Scottish pig-iron industry has not altered and the 
demand from steelmakers and foundries is as strong as 
ever. The five furnaces producing hematite iron are 
being fully taxed owing to the activity in the steel 
trade and no stocks of any grade of pig-iron are being 
held. No increase has taken place in the number of 
furnaces in blast, which remains at 15—five on hematite, 
four on basic, and six on foundry iron. The present 
level of prices is under constant observation owing to 
the hardening of raw material, and if oncost charges 
increase much more selling prices will require to be 
raised. The following are to-day’s market quotations : 
Hematite, 85s. 6d. per ton, and basic iron, 75s. per ton, 
both delivered at the steelworks; and foundry iron, 
No. 1, 81s. 6d. per ton, and No. 3, 79s. per ton, both 
on trucks at makers’ yards. 

Shipbuilding.—During the past five or six weeks 
contracts for new tonnage have been fairly numerous, 
and one concern which has been very successful in book- 
ings is Messrs. The Burntisland Shipbuilding Company, 
Limited. In the closing days of last month this firm 
booked orders for four steamers, and a week ago con- 
tracts were received for two vessels to be fitted with Diesel 
engines, while the latest order is for two self-trimming 
colliers for Messrs. Cory Colliers, Limited, the managers 
of which are Messrs. William Cory and Sons, Limited, 
London. These two vessels will be of 2,700 tons dead- 
weight and are repeat orders. They will have triple- 
expansion engines fitted with poppet valves, using super- 
heated steam supplied by boilers working under assisted 
draught. The machinery and boilers will be constructed 
by Messrs. The North-Eastern Marine Engineering Com- 
pany, Limited, Sunderland. The River Clyde is also to 
the fore this week, as intimation has been made that 
Messrs. Alexander Stephen and Sons, Limited, Linthouse, 
have booked a contract for a cargo motorship of about 
6,000 tons for Messrs. The New Zealand Shipping Com- 
pany, Limited, London. This new vessel will be fitted 
with Diesel machinery of the Doxford type. Several 
other contracts are reported as having been placed but 
official intimation has not yet been given. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
»ig-iron from Glasgow Harbour for the week ending 
ast Saturday, November 14, only amounted to 65 tons. 
Of that total 55 tons went overseas and 10 tons coastwise. 
During the corresponding week of last year the figures 
were 60 tons overseas and 32 tons coastwise, making a 
total shipment of 92 tons. 








British STANDARD SPECIFICATION FOR MAINS-OPERATED 
Raprio Apraratus,—The British Standards Institution 
has issued a revised edition of the specification (B.S.S. 
415—1936) dealing with mains-operated apparatus for 
radio acoustic and visual reproduction. When the 
specification was first published five years ago, only 
alternating-current apparatus was dealt with, but the 
present edition refers, in addition, to “ universal” and 
direct-current sets. The scope of the specification has 
also been widened to include apparatus for visual repro- 
duction. The requirements for the design and construc- 
tion of the apparatus and for its electrical performance 
are detailed in order that a reasonable degree of safety 
may be provided, but the effect of the factors on the 
quality of reproduction is not touched upon. Copies of 
the specification may be obtained from the British 
Standards Institution, Publications Department, 28, 
Victoria-street, Westminster, London, 8.W.1, at a price 
of 2s. 2d., post free. 
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NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


To-night, 


6 p.m., Storey’s-gate, Westminster, S.W.1. General 
Meeting. ‘‘ Modern Forms of Water-Tube Boilers for 
Land and Marine Use,” by Dr.-Ing. F. Miinzinger. 


Yorkshire Branch : Wednesday, November 25, 7.30 p.m., 
The University, St. George’s-square, Sheffield. “‘ Modern 
Rolling Mill Design,” by ‘Mir. A. Poole. North- 
Western Branch: Thursday, November 26, 7.15 p.m., 
The Central Library, Manchester. The Thomas Hawksley 
Lecture: “The Spectrosco and the Atom,” by 
Professor Alfred Fowler. Institution : Friday, November 
27, oom Storey’s-gate, Westminster, 8S.W.1. Extra 
Gene Meeting. “The Air Resistance of Passenger 
Trains,” by Mr. F. C. Johansen. 

Nortu-East Coast Instrrution or ENGINEERS AND 
SHIPBUILDERS.—To-night, 6.30 p.m., The Mining 
Institute, Newcastle-upon-Tyne. “Ship Propulsion 
Under Adverse Weather Conditions,”’ by Mr. J. L. Kent. 

INsTITUTION oF Etxcrrica Enoingers.—North- 
Eastern Centre: Monday, November 23, 6.15 p.m., 
Armstrong College, Newcastle-upon-Tyne. ‘“ Restriking 
Voltage and its Import in Circuit-Breaker Operation,” 
by Messrs. H. Trencham and K. J. R. Wilkinson. Institu- 
tion: Monday, November 23, 7 p.m., Savoy-place, 


Victoria-embankment, W.C.2. Informal Meeting. 
Discussion on “Electric Vehicles—Some Technical 
Aspects,” to be opened by Mr. L. Murphy. Northern 


Ireland Sub-Centre : Tuesday, November 24, 6.30 p.m., 
9, Wellington-place, Belfast. ‘‘ The Effects of Impulse 
Voltages on Transformer Windings,”’ by Dr. T. E. Alli- 
bone, Mr. D. B. McKenzie, and Mr. F.R. Perry. Wireless 
Section : Tuesday, November 24, 6.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2 Informal Meeting. 
Discussion on “* The Scope of the Amateur in the Develop- 
ment of Radio Engineering,” to be opened by Mr. H. 
Bevan Swift. N. Midland Centre : Tuesday, Novem- 
ber 24, 7 p.m., The Hotel Metropole, Leeds. ‘ Cine- 
radiography,” by Dr. Russell J. Reynolds. Jrish Centre : 
Thursday, November 26, 6 p.m., Trinity College, Dublin. 
“The Effects of Impulse Voltages on Transformer 
Windings,” by Dr. T. E Allibone, Mr. D. B. McKenzie, 
and Mr. F. R. Perry. West Wales (Swansea) Sub-Centre : 
Thursday, November 26, 6.30 p.m., The Technical 
College, Mount Pleasant, Swansea. ‘‘ Equipment and 
Performance of Steel-Tank Rectifier Traction Sub- 
stations Operating on the Underground Railways of the 
London Passenger Transport Board,” by Mr. A. L. Lunn. 

INSTITUTION OF CrviL ENGIngERS.—Northern Ireland 
Association : Monday, November 23, 6.30 p.m., Queen’s 
University, Belfast. ‘“‘ The Trend of Reinforced Con- 
crete Design,” by Mr. P. G. Bowie. Institution: Wed- 
nesday, November 25, 6 p.m., Great George-street, 
8.W.1. Informal Meeting. Discussion on ‘‘ Methods of 
Providing Permanent Non-Slip Surfaces for Roads,”’ to 
be introduced by Mr. H. 8. Keep. Birmingham and 
District Association: Thursday, November 26, 6 p.m., 
The James Watt Memorial Institute, Birmingham, 3. 
Joint Meeting with the Midland Counties Branch of 
Tue INstiruTIoNn oF StRucTURAL ENGINEERS. “ Investi- 
gations for the Steel Structures Research Committee 
Carried Out at the University of Birmingham,” by 
Professor C. Batho. Yorkshire Association: Thursday, 
November 26, 7.30 p.m., The Hotel Metropole, Leeds. 
«‘ Mistakes in Engineering Practice,” by Mr. John Baker. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birmingham 
Centre : Tuesday, November 24, 7.30 p.m., The James 
Watt Memorial Institute, Birmingham. “ A Background 
of Engineering Training,” by Mr. J. Bedford. 

Institute OF Merats.—North-East Coast Local Sec- 
tion: Friday, November 27, 7.30 p.m., Armstrong 
College, Newcastle-upon-Tyne. * Refractories,” by 
Dr. J. W. Mellor. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








LAUNCHES AND TRIAL TRIPS. 


“* ARMANISTAN.”—Cargo and passenger steamer ; 








triple-expansion engines working in conjunction with a 
Bauer-Wach exhaust turbine. Launch, October 29, 
Main dimensions, 471 ft. 2 in. by 58 ft. 6 in. by 32 ft. 1 in. 
Built and engined by Messrs. John Readhead and Sons, 
Limited, West Docks, South Shields, to the order of 
Messrs. Frank C, Strick and Company, Limited, London. 

‘“ GeNERATON.”—Cargo steamer ;_ triple-expansion 
engines installed by Messrs. George Clark (1936), Limited, 
Southwick, Sunderland. Launch, October 29. Main 
dimensions, 440 ft. by 54 ft. by 34 ft. 7 in. Built by 
Messrs. Short Brothers, Limited, Pallion, Sunderland, 
for Messrs. R. Chapman and Sons, Newcastle-upon- 
Tyne. 








Tue Dutcu Crorser “ De Ruyter.’’—A special issue, 
recently published, of the fortnightly Dutch shipbuilding 
and shipping journal, Schip.en Werf, is devoted to a de- 
tailed description of the new cruier De Ruyter, of the 
Royal Netherlands Navy, which was commissioned on 
October 3. A general description of the vessel and of a 
state visit to her of H.M. Queen Wilhelmina, are first 
given. Then follow chapters on her Parsons-type turbines, 
Yarrow boilers, auxiliary machinery, electrical installa- 
tion, steering gear, &c., and seaplane-launching caia- 
pult. Numerous reproductions of photographs and draw- 
ings are included. The vessel was built by Messrs. 
Wilton-Fijenoord, Schiedam, while the engine builders 
were Messrs. De Schelde Koninklijke Mij., Flushing. 
The offices of Schip en Werf are at Westnieuwland 12, 
Rotterdam, C. 















































i] 
Ww 
oo 


THE 


GALLOWAY 





ENGINEERING. 


WATER POWER 


(For Description, see Page 550.) 


[Nov. 20, 1936. 


SCHEME. 











Fie. 104 BLACKWATER BuRN INTAKE; 


JOHN LOUDON MACADAM, 1756-1836 


Ow October 30, at Ayr, the 
was commemorated of the famous road-maker, 
John Loudon Macadam, who born in Ayr on 
September 23, 1756, and died at Moffat, November 26, 
1836, at the wwe of The 
included a luncheon at the County Buildings, at which 


centenary of the death 
was 


eighty commemoration 


the toast “The Memory of John Loudon Macadam ” 
was proposed by Mr. Hore-Belisha, Minister of Trans 
port, and at which a paper on the life and work of 


Macadam was read by Mr. G.S Barry, County Surveyor 
of Ayrshire After the luncheon, Mr. Hore-Belisha 
unveiled a bronze memorial tablet to Macadam, which 
has been erected in Wellington Square by the Institu 
tion of Municipal and County Engineers, as the repre 
sentative body of highway engineers in Great Britain 
When speaking at the luncheon, Mr. Hore-Belisha said 
that Macadam pleaded consistently that the design 
and maintenance of roads should be entrusted, not, 
as was the casual fashion, to amateurs and sinecurists, 
but to those understanding what he claimed to be a 
cience and having practical experience in its appli 
eation 

The earlier part of Macadam’s career had nothing to 
do with engineering of any sort, for as a boy of fourteen, 
his father being dead, he was sent to an uncle, William 
New York, and it was in his office he 
business habits which marked his whole 
was successful as a business man is 
the fact that by 1783 he was able to 
native ind settle down to the 
life of a country gentleman. Information as to Mac 
adam’s activities, said Mr. Barry, in his paper, is not 
readily obtainable, but it appears his first incursion 
into the field in which he was to become famous was | 
the construction of a road to his estate. In 1787, he! 


Macadam, in 
learnt those 
life That he 
evident from 


return to his country 


became one of the Road Trustees in his district, and 
ws such served five years His interests then appa 
rently became centred in the business of Messrs. The | 


British Coal Tar Company, which the ingenious Lord | 
Dundonald had founded at Muirkirk for the production | 
of tar, lamp-black, paint and other substances. His | 
association with Ayr was a close one and he became a | 
Councillor, a Justice of the Peace, and, when an invasion | 
scare led to the formation of a corps of volunteers, he | 
was recommended for the position of Captain, and by 
George III was granted a commission as a Major. 
In 1798, the year which saw the beginning of the | 
Napoleonic Wars, Macadam, who, in America, had been | 
connected with the sale of war prizes, was appointed 
in agent for the revictualling of the Navy at the 
western ports, and took up his headquarters at Fal- 
mouth. His hobby of road-making was, however, ever | 
present in his mind, and in 1811 he presented a report 
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to a Committee of the House of Commons on Roads. | however, two years later to be appointed by Parliament 


The war over, Macadam, in 1816, at the age of sixty, 


| began the work he will always be remembered for. He 


had served for some years as a Trustee of various local 
Road Trusts, and now, in 1816, he was appointed 
General Surveyor of Roads to the Bristol Turnpike 
Trust, and by 1818 was acting as consulting surveyor 
to no fewer than 34 similar bodies. From this time 
onwards, he was incessantly writing reports, supervising 
and advising. His ** Remarks on the Present System 
of Road-making * was published in 1816; his “ Prac- 


| tical Essay on the Scientific Repair and Preservation 


of Roads” in 1819, and his “ Observations on the 
Management of Trusts for the Care of Turnpike Roads ” 
in 1825 From these works, his reports and other 





documents, Mr. Barry quoted at length, illustrating the | 
methods used by Macadam, and his views on all that | 


When he had reached the age of 
position at Bristol, only, 


appertained to roads 
sixty-nine he resigned his 


Surveyor General of Roads, a position he stil held 

the time of his death. ‘“ While it can hardly be said, 
said Mr. Barry, “ that Macadam was the inventor 0! 
the system which he practised, it is nevertheless the 
ease that he perfected that system and raised it to Its 
highest standard. His contribution to th 








. hy 

advancement of roads was without doubt one of t 

great features of the early Nineteenth Century 
Arrways or Japan.—Four new Japanese air lilies 


aggregating nearly 1,000 miles in length, are to 
opened up by the Japan Air Transport Company 
first is a route from Tokyo to Niigata, the second frot 
Osaka to Nagano, the third from Osaka to Matsue 
the fourth from Osaka to Kochi. In addition t 
several other air lines are due to be inaugurated 
spring, including a Tokyo-Sappora service, and one 
Osaka to North Korea. 
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THE FUTURE OF THE “ SPECIAL 
AREAS.” 

Tue Special Areas Development Act, 1934, which 
provided a substantial sum to assist in the relief of 
unemployment in certain parts of the country, 
expires next March. The third and last report* of 
Mr. Malcolm Stewart, Commissioner for the Special 
Areas of England and Wales, which was published 
in the course of last week, is therefore a topical 
document. Moreover, its contents provide many 
weighty arguments why the present Act should be 
amended, and we are glad to note that theChancellor 
of the Exchequer stated in the House of Commons 
on Tuesday, that this willbe done before the date 
of expiry. Anyone who has studied the subject 
will agree that Mr. Stewart has performed his 
duties with energy ; a perusal of the present 
document will show that he is not afraid to support 
his dictum that the problem of the Special Areas 
will not be solved without the application of un- 
conventional principles. That he has not done 
more is not his fault; and he has set his successor 
a difficult example to emulate. 

The greater part of the report is occupied with 
stocktaking. Even in the Special Areas unemploy- 
ment is decreasing, if slowly. Any real improve- 
ment is, however, prevented by a number of what 
are likely to be permanent factors. For instance, 
mechanisation in the coal industry has caused a 
steady rise in the output per man-shift, while more 
efficient consumption and the use of alternative 
fuels mean that the potentially recoverable market 





is much less than that which has been lost. No 
probable expansion of the iron and steel industry 
will do more than provide employment for the present 
workers and, though shipbuilding has revived, 


* Third Report of the Commissioner for the Special 
Areas (England and Wales). London: H.M. Stationery 
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undue optimism about its future is to be deprecated. 
In other words, there is no prospect of these basic 
industries absorbing any large proportion of the 
unemployed in the Special Areas. Stubborn and 
unpalatable though this fact is, it should at least 
prove that the problem cannot be solved by waiting. 
The obvious remedy would be to infuse fresh life 
into these parts of the country, by introducing new 
industries other than those on which they have 
hitherto been dependent. Such a course has, how- 
ever, proved very difficult under the terms of 
the Act and the principal activity of the Commis- 
sioner has, therefore, been in the direction of what 
may be conveniently called public works. Under 
this heading, sites have been cleared, both on the 
North-East Coast and in South Wales ; the naviga- 
tion of the Tyne is to be improved and the harbours 
at Whitehaven and Maryport are to be modernised. 
Work on sea walls, swimming pools, sewerage 
schemes and housing are being undertaken in various 
parts of the areas concerned. A good deal of activity 
has been displayed in land settlement and in doing 
what is possible to provide services which will 
safeguard the health of the population. The 
education of the younger members of the population 
has not been neglected. New coke ovens are being 
started at Jarrow and Workington. 
Unfortunately, these efforts have not always 
received the welcome Mr. Stewart hoped for. An 
example is provided by the Severn Bridge scheme, 
This, it may be said, has always been very 
close to his heart, on the grounds that it would 
do much to assist the economic development of 
South Wales. Actually, however, it met with only 
lukewarm support from those whom it was intended 
to benefit, and the railways, together with some of 
the large coal owners, were strongly opposed to it. 
A second example of the same attitude was the pro- 
posed, but now abandoned, Jarrow steelworks. It 
will be recalled that Palmers’ shipyard was to be 
used for this purpose, but once again opposing 
interests stepped in, with the result, in Mr. Stewart’s 
opinion, that the establishment of more economic 
conditions in the future has been sacrificed to procure 
the immediate profits, which have been made possible 
by the granting of a higher tariff and by the Defence 
programme. This he regards as a short-sighted 
policy, for the reason that it would have been more 
advantageous ultimately to have planned for 
efficient production, even if it had been necessary 
temporarily to import more foreign steel. 
It is, however, when we come to Mr. Stewart’s 
suggestions as to what should be done in the future, 
that the report becomes really interesting. The 
restriction that financial assistance should not be 
given to any undertaking working for profit should, 
he proposes, be replaced by a determined attempt to 
attract industrialists to the Special Areas by offering 
them financial inducements. The alternative, per- 
suasion, has been tried and has failed ; and com- 
pulsion, which some advocate, is regarded as un- 
necessary and dangerous. It might also be added 
that, except in a totalitarian state, it is impossible. 
Industrialists have their own reasons for establish- 
ing their factories in certain areas and are not likely 
to be deflected from their purpose without good 
cause. Whether relieving them from all income tax 
on profits, other than those which are distributed in 
interest or dividend, and on all profits not exceeding 
5001. per annum, as well as exempting them from 
the local rates, and granting them long-term loans 
at low interest, will encourage the protagonists of 
technical processes new to this country, to establish 
themselves in the Special Areas remains to be seen. 
The Chancellor has, however, accepted the proposals 
“in principle,” though in so doing he hinted that 
there was no short cut to a solution of this grave 
problem. 
It is further proposed that the coal industry 
might be revived by utilising this basic product to 
produce oil, particular attention being paid to those 
processes which do not result in a fuel which would 
displace ordinary coal. Consideration might also be 
given to the possibility of encouraging the use of 
Welsh smokeless coal for domestic purposes and 
to utilising the same type of fuel for the production 
of calcium carbide on a site near which limestone 
was also available. Finally, as if all this were not 
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going far enough, it is proposed that Greater London 
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should be placed out of bounds for factory construc- 
tion, unless adequate evidence is adduced by a 
particular manufacturer that his goods cannot be 
produced economically elsewhere. 

The idea at the back of this revolutionary pro- 
posal is not only that London is attracting new 
factories at the expense of the areas, which Mr. 
Stewart has had under his care, but on the more 


ethical grounds that he believes that this expansion | 


in the south to be a source of national danger not 
only from the industrial, but from the strategic 
point of view. A commentator on an earlier report 
suggested that a Director of Operations would be 
necessary to carry out the programme of relief. 
Somebody even more dictatorial would be required 
to impose such a restriction as is now proposed 
on the freedom of industrialists, and it is very 
doubtful if such an appointment would lead to 
really satisfactory results. 

Looking at the question from the practical point 
of view, it may be wondered whether the induce- 
ments for firms to establish themselves in the Special 
{reas would be sufficiently strong to overcome the 
attractions of “ London.”’ It may be noted that the 
embargo is only on London, and that the induce- 
ments apply only to new industries and not to new 
factories. These inducements further stand a 
chance of being whittled down in the interests of | 
existing industries in the Special Areas ; and as this | 
process becomes operative, so will the force counter- 
acting the attractions of London be reduced in| 
the same proportion. A probable result would there- | 
fore be that industries debarred from London 
would not migrate to the Special Areas, but would 
establish themselves on the confines of the prohibited 
zone in an attempt to make the best of a bad job, 
both in the interests of the manufacturer and the 
consumer. 
by the 
presence of the other amenities, which have already 
influenced the southward trend. 

It therefore seems to us that this very difficult 
question demands consideration in the light of 
One is that the growth of London cannot 


two facts. 
be prevented, though it might be controlled, and 
the other that the future of the Special Areas 
should be regarded from the point of view of the 
future and not of the past. Has not the time come, 
it may be asked, when these areas must be regarded 
as toa large extent worked out ? They reached the 
peak of their foundation of 
coal and shipbuilding, and now that 
industries have lost their former importance, the 
reason for their existence as manufacturing areas 
has largely disappeared. This has happened before 
in Great Britain, as elsewhere, and it is a fact, distres- 
sing as it may be, that must be accepted. Further, in 


prosperity on a 
those 


determining future policy it should be remembered | 


that labour is much more mobile than plant. Every 
should therefore be given to the 
younger men to find employment elsewhere and so, 


encouragement 


yradually and without undue distress to anyone, 
allow a proper balance to be obtained throughout 
the country. When certain parts of the body are 
diseased, restoration to health can as often be effected 


by general as by local treatment 


ELECTRIC TRACTION ON THE 
SOUTHERN RAILWAY. 


On Monday, November 9, Mr. E. C. Cox read a 
paper on “ The Progress of the Southern Railway 
Electrification "’ before the Institute of Transport. 
He vave some figures which show the success that 
“an be obtained by using this form of traction to 
carry passengers ove: a suburban system, employing 
that adjective to cover a much wider area than is 
usual, At the same time, he took care to point out 
that this solution of a grave problem is not neces 
sarily of general application, for roughly 70 per 
cent. of the revenue of the Southern Railway is 
derived from passenger traftic, and this is just 
about the proportion that is obtained from freight 
and mineral traffic on the other three railways of 
the country. Nevertheless, the results are so 
encouraging that it may be wondered whether the 
time has not come for these bodies to take a partial 
leaf out of the Southern'’s book and to utilise the 
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in the outskirts of London and other large towns. | of passengers arriving at the London terminals of 
|To some extent this has, of course, already been | the Southern Railway daily is 354,000, the number 
|done, and from that point of view considerable | which arrives between 7.0 a.m. and 10.0 a.m. is 
| interest attaches to the Manchester-Sheffield conver- | 226,807, and that about 115,000 arrive during one 
sion, of which some details are given in a Note | morning rush hour. This concentration not only 
|on page 561, not the least because that will bring | causes overcrowding—some of it unnecessary—in 
| the trains, and congestion at the terminal stations, 
The greater part of the development sketched by | but necessitates a constant search for ways and 
Mr. Cox has taken place since the railway amalgama- | means of providing more and more facilities and of 
tion of 1923, during which period he himself occu- | "¢™oving bottle-necks, sometimes far down the line. 
pied the key position of superintendent of the line. At the same time electrification has had the un- 
For while thirteen years ago 73 route-miles were | doubted advantage of attracting more passengers 
| being worked electrically on two different technical | during non-rush hours, as is shown by the fact that 
systems, at the present time 438 route-miles, or | the number travelling to London daily during this 
1,088 track-miles, are so operated on one system. | period has increased from 82,344 to 127,407since 1925. 
| This mileage represents 60-5 per cent. of the whole | Mr. Cox also emphasised the popularity of electric 
| of the electrified track mileage in Great Britain and | travel by pointing out that the number of passengers 
| forms the largest electrified suburban system in the | travelling from Victoria to Hastings via Lewes rose 
| weskd. 1 |from 8,069 in August, 1934, to 15,847 in August, 
| On the engineering side,each electrificationscheme | 1935, after the line had been converted. On the 
which has been undertaken has necessitated a | Other hand the number of passengers carried via 
| certain amount of permanent-way and structural | Tonbridge fell from 21,535 7” August, 1934, to 
18,295 in August, 1935, notwithstanding the fact 


jalteration, from the lengthening of platforms to : ‘ " 
\the rebuilding of stations and the re-arrangement | the service had been improved and that the journey 
| took less time. 


|of running lines. Moreover, no less than 23 addi- . 4 
| tional stations have been provided. In some cases| Summing up, the total number of passenger 


goods traffic into the picture. 


the track layout has been simplified owing to elimi- 
nation of shunting movements which the use of 
electric trains has made possible, while in others 
extensions have had to be undertaken to provide 
better facilities. Among the major works in this 
category mentioned by Mr. Cox are the re-arrange- 


journeys on the electrified lines during 1935 was 
256,589,000, an increase of 9,198,000 over 1934. On 
|the electrified portion of the main line 16,500,000 
passengers were carried during 1935, an increase of 
| 4,000,000 over 1932, the last steam year. On the 
| financial side it might be claimed that the results 


They would be encouraged in this course | 
nearness of their consumers and by the | 


|}ment of the running lines in the neighbourhood of | WeTe equally satisfactory. After allowing for 
Waterloo and a new fly-over junction at Wimbledon, | working expenses which were higher owing to the 
| while the provision of colour-light signalling over | s'e@ter number of trains run, there was an increase 
the same section of the system as far as Hampton |in net receipts of 1,890,000/. from passengers on 
| Court Junction is of the same kind. Actually, 258 | the electrified lines compared with the corresponding 
] net receipts before the various lines were converted. 
| The total cost of electrification had been 16,000,000/., 
about half of which had been charged to revenue. 


miles of track are equipped with these signals and 
further extensions are contemplated. Considerable 
additions to the rolling-stock have also been essential 
owing to electrification, and these in turn have 
rendered necessary the erection of further carriage 








NOTES. 


EXPORTS AND THE ENGINEER. 


sheds, 
The energy required for operating the electrified | 
lines is obtained either from the company’s own! ‘TRapE, as an essentially reciprocal process, 
generating station or from the public supply through | depends in the first instance upon personal contacts 
86 sub-stations. Of these sub-stations, 45, in the | and introductions, and this is still true, although the 
suburban area, are attended, but the remaining 41 | former functions of individuals in the international 
are remote controlled from three control rooms at | exchange of commodities have become increasing; 
Three Bridges, Sw anley and Ore, respectively. | the concern of government departments, and even of 
In 1935 the electric train services consumed | the de facto rulers of States. It follows, therefore, 
386,511,334 kWh at an average cost on the high-}that the influence of the engineer, and especially 
tension side of 0-38d. per kilowatt-hour. The cost | of the engineer who is directly engaged in construc- 
per kilowatt-hour at the track was, of course, much | tional work overseas. is potentially a valuable stimu- 
higher. The average consumption was 2-38 kWh | jus towards the further development of the export 
per car-mile and 13-7 kW h per train-mile. |trade of his own country; provided always that 

Turning to what he rightly called the crux of the | any beneficial effect of the work that he does. 
whole matter, the improvement effected by elec- | the means that he employs, and the personal charac- 
trification, Mr. Cox gave some detailed figures of | teristics that he exhibits, is not unduly weakened 
traffic growth, which it is impossible for us to do} py a failure to appreciate that his activities are 
more than summarise. The greater mobility of the primarily an item in an international balance-sheet, 
electric trains, he said, had enabled the passenger | even though their professional significance may be, 
train miles per hour to be increased from 11-31 to/to him, the paramount consideration. This was 


19-97. Inthe London suburban area the frequency 
of the train service had been improved by 69-6 
per cent. during the rush-hour period. This 
increase might be entirely attributed to electrifica- 
tion, as under steam conditions these services had 
already reached their maximum frequency. This 
improvementin frequency was even more pronounced 
during non-rush hours, where an increase of fre- 
quency of no less than 126-3 per cent. had been 


|achieved. Comparable figures were quoted for the 


main line services. For instance, between London 
and Brighton there has been an improvement of 
61 per cent. and between London and Worthing 
of 125 per cent. In fact, though only 26-5 per 
cent. of the Southern Railway track mileage is 
electrified, the electric train mileage is 14,809,417 
per annum, compared with 12,852,851 for steam 
trains. Such a degree of track occupation is only 
possible if strict punctuality is maintained, not 


only by the electric but by the intervening steam | 


goods trains, and some figures given by Mr. Cox 
indicate how well this condition is fulfilled. 

As some offset to this satisfactory state of affairs 
there remains the ever-growing problem of dealing 
with the rush-hour traffic. The extent of this may 


| broadly the theme of the address, entitled ‘ What 
| the British Engineer can do for the Export Trade,” 
which Mr. Rolt Hammond, A.M.Inst.C.E., delivered 
before the Institute of Export at the Merchants’ 
Hall, London, E.C.3, on November 10. Taking as 
examples the Sydney Harbour bridge, the Lloyd 
| Barrage, the Mettur Dam, and the Iraq pipeline, 
|he stressed the commercial importance, in the 
laggregate, of the engineering works carried out 
by British firms in other countries, and the conse- 
quent desirability that the executive engineers 
engaged in such undertakings should be reasonably 
|versed in the technicalities of export business. 
| Export, like engineering, required for its proper 
|development the most complete co-ordination of 
| facilities, and to this end a closer liaison should be 
;sought between professional engineers and those 
| commercial executives whose special study was the 
| intricacies of modern export trade. Mr. Hammond 
explained that, in making the submission, he was 


| regarding the question from the standpoint of 4 
| civil engineer, in the wide sense of that term. In 
the almost equally wide field of mechanical engineer- 
ling it would appear that his proposals have been 
| anticipated to a considerable extent, although the 
experience that has been gained on their own lines | be indicated by pointing out that while the number | machinery of collaboration differs somewhat from 
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the methods which he visualised. The important 
role of the British engineering delegates at the 
Ottawa Conference may be recalled in this connec- 
tion, and it will be remembered, also, that the 
Institution of Mechanical Engineers has required, 
for a number of years, that entrants for its associate- 
membership examinations shall possess a fairly 
detailed knowledge of the principles and practice 
of commerce as applied in the engineering industry. 
That full co-operation between the technical and 
commercial interests is essential to a thriving 
engineering export trade will be generally accepted, 
but it may be questioned, perhaps, whether the 
“ conversations,” in which Mr. Hammond suggests 
that the Institute of Export should engage, would 
not be better addressed to the manufacturers’ 
organisations of the industry, supposing the need 
to be established. 


THe MANCHESTER-SHEFFIELD ELECTRIFICATION. 


Further details of the electrification of the main 
line of the London and North Eastern Railway 
between Sheffield and‘ Manchester have now been 
made available and show some development of the 
original project, which was dealt with in Ener- 
EERING just a year ago. The total number of route 
and track miles involved is 74-56 and 292-71, 
respectively. These include not only the main line 
from Woodhouse (Sheffield) to Manchester, but the 
important mineral line from Dunford to Wath, 
the Glossop branch and the lines from Guide Bridge 
to Dukinfield, and to the Ashton Moss exchange 
sidings on the London, Midland and Scottish Rail- 
way. The line from Fairfield (Manchester) to 
Manchester Central station and Trafford Park 
sidings will also be converted. All trains, whether 
passenger, goods or coal, working over these sections 
will be operated electrically, for which purpose 
88 locomotives will mainly be used. These loco- 
motives will replace the 181 steam locomotives now 
employed and will consist of nine 100-ton passenger 
units, sixty-nine 80-ton mixed-traffic units, and ten 
75-ton banking units. These banking locomotives 
will be used to push the coal trains over the severe 
gradients between Wath concentration sidings and 
Dunford Bridge at the east end of Woodhead 
tunnel. In addition, forty-one 40-ton vacuum 
brake vans are to be provided. ‘These will be 
attached next to the locomotive to give reserve 
braking power on trains descending the 1 in 117 
gradient from Woodhead towards Manchester. The 
two single-track tunnels at Woodhead, which form 
part of the scheme, are three miles long and electri- 
fication will, it is estimated, increase their capacity 
by 25 per cent. The total traffic mileage to be 
handled electrically is 1,304,700,000 per annum, 
ind it is hoped to deal with this at increased speeds. 
These increases will be from 40 m.p.h. to 50 m.p.h. 
for express passenger trains, from 28 m.p.h. to 
4) m.p.h. for express braked freight trains, and 
from 15 m.p.h. to 22 m.p.h. for the 1,000-ton coal 
trains. In addition to the locomotives, multiple-unit 
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which are filled in with rubble, and these are spiked 
to the piles. The work has now progressed so far 


that the whole of the masonry, except about one 
half of the lowest course, has been removed, and the 
top of the uppermost timber raft has been exposed. 
The demolition is being carried on within a sheet- 
steel cofferdam, which is kept dry by portable electri- 
cally-driven pumps. Considering the time that 
it has been in position, the state of the timber is 
good and it is not anticipated that the piles will 
have suffered the same degree of deterioration as 
those under the fifth pier, which, it will be remem- 
bered, is the one at which the maximum settlement 
of about 2} ft. occurred. 


Frrtx INTERNATIONAL CONGRESS FOR APPLIED 
MeEcuHanics, 1938. 


It will be recalled that the fourth of a series of 
International Congresses for Applied Mechanics 
was held at Cambridge University in July, 1934, 
and that the function was a highly successful one, 
seven general lectures having been delivered and 
some 140 papers presented. At the close of the 
meeting, the International Congress Committee 
requested the American Committee to organise the 
fifth International Congress, and the Committee has 
just informed us that this function will take place 
at Cambridge, Massachusetts, U.S.A., from Septem- 
ber 12 to 16, 1938. The meetings will be held in 
the University of Harvard and in the Massachusetts 
Institute of Technology, and living accommoda- 
tion for the participants will be arranged by the 
authorities of the University of Harvard. The 
programme will cover three main divisions of 
applied mechanics, namely: (a) structures, elas- 
ticity, plasticity, fatigue, the strength of materials, 
and crystal structure; (b) hydrodynamics, aero- 
dynamics, gas dynamics, hydraulics, meteorology, 
water waves, and heat transfer ; and (c) dynamics 
of solids, vibration and sound, friction and lubrica- 
tion, and wear and seizure. It is anticipated that, 
after the meeting, arrangements will be made for 
visits to be paid to the National Bureau of Standards 
at Washington, and totheinstallations of the National 
Advisory Committee for Aeronautics at Langley 
Field. Further particulars regarding the Congress 
will be announced in due course. Meanwhile 
inquiries should be addressed to the secretaries of 
the Fifth International Congress for Applied 
Mechanics, Massachusetts Institute of Technology, 
Cambridge, Mass., U.S.A. In conclusion, it may 
be of interest to note that this series of International 


Congresses originated in a conference organised by 


Dutch scientists at Delft, in April, 1924, for the 
purpose of discussing a number of questions relating 


to applied mechanics. The success of the meeting 
was such that an International Congress Committee 
was formed, and it was decided to hold further 
congresses at intervals. The second congress was 
held at Ziirich in September, 1926, since when they 
have been held at intervals of four years. That of 
1930 was held at Stockholm in August of that year, 


trains will be provided for the suburban services | and that of 1934 at Cambridge, as already stated. | 


between Manchester and Glossop. The converted 
lines will be worked on the 1,500-volt direct-current | 
overhead system, the power being taken from 


existing undertakings through twelve substations. | jssued last week. seeks to make the Minister of 


‘ENTRALISATION OF TRUNK Roap ADMINISTRATION. 
The Trunk Roads Bill, the text of which was 





An important auxiliary to the scheme will be a new 
locomotive depot at Darnall, Sheffield. This will}, 


house both electric and steam locomotives, and will | routes for through traffic.” 


| 


be connected with the main line by a fly-over approximately 17 per cent. of the mileage of Class 1 
| roads in the country, and form a “ grid ”’ stretching 
|from Thurso to Penzance. 
are naturally closer together in that part of the 


Junction. 
THI 

We recently had the opportunity of inspecting the | ¢ 
progress that is being made with the demolition | t 


hve third pier from the northern end of Waterloo | | 
Widge. 


DEMOLITION OF WATERLOO BRIDGE. 





SO as 


to form footings. 


course of footings was about equal to its height,| t 


xcept at the cutwaters, where the ratio of projec- county borough in England and Wales, or a large 
The lowest course | burgh in Scotland, will not, however, be trans- 


ton to height was greater. 
rested on a raft consisting of a continuous planking 
of 4-in. timber and this raft was, in turn, laid on |a 





large baulks which were spaced about 4 ft. apart. | congested areas, and where this is done the portion 


hese spaces were filled in with square blocks of | 0 
Stone tightly packed. Below these baulks is aja 
‘cond series of similar timbers, the spaces between 








Transport the highway authority for some 4,500 


Originally, this consisted of large masonry | responsibility for these roads shall pass to the 
blocks, the four lowest courses of which were stepped | Minister on April 1, 1937, in England and Wales, 
The projection of each| and on May 16, 1937, in Scotland. 


ferred. 


miles of road which form ‘‘ the national system of 
These routes constitute 


The bars of this grid 


ountry which is roughly bounded on the north 
xy Leeds and on the south by London. It is 
yroposed that complete administrative and financial 


Such parts of 
he routes as lie within the County of London, a 


Power is sought to build new by-passes 
nd diversions to take through traffic outside 





f the road which is superseded will cease to be 
trunk road. 





561 


construction of bridges to carry the subsidiary 
road either under or over the trunk road. Agree- 
ments may be entered into between the Minister 
and the Street Lighting Authority for the provision 
of an adequate system of street lighting where this 
is unsatisfactory or non-existent, and with the 
Highway Authority for carrying out the actual 
work of maintenance and improvement on the 
roads. The present annual cost to highway autho- 
rities of the roads scheduled for transfer is 666,0001., 
and this sum will presumably in future cease to fall 
on the local rates. On the other hand, the cost of 
the improvements which are intended to secure 
a modern standard of design and greater uniformity 
in width of surfaces and lay-outs cannot be estimated 
until a detailed survey has been undertaken. The 
sums required will, however, be voted annually by 
Parliament to the Road Fund. 


Tue New Howran BrivGeg, CaLrcurra. 


The new Howrah bridge, which is to replace the 
existing floating bridge, should do much to improve 
road communications in Calcutta. It will be sited 
approximately 650 ft. upstream of the present 
bridge, which was designed by Sir Bradford Leslie 
in the ’seventies of last century, and will be of the 
cantilever type. The main span will be 1,500 ft. 
between the centres of the towers and will consist 
of a central suspended span 564 ft. long and two 
468 ft. cantilever arms. The anchor arms will 
each have a length of 325 ft. and the towers will be 
about 270 ft. high above road level. The roadway 
will be 71 ft. wide between curbs and will provide 
accommodation for eight lines of traffic, including 
two tramway tracks. There will also be two 15-ft. 
footpaths, which will be carried on cantilever 
brackets on each side of the bridge. Each main 
tower will be supported on a monolithic pier of 
cellular construction. This will be founded on the 
stiff clay, which underlies the upper strata. of alluvial 
deposits on both sides of the river. High-tensile 
steel will generally be used in the construction of 
the superstructure, mild steel being employed only 
where it would be uneconomical to utilise the more 
expensive material. About 27,000 tons of steel 
will be incorporated. The floor system will be 
suspended below the main structure so as to permit 
the approach roads to pass beneath the main 
girders of the anchor arms. The new bridge will be 
built to the designs of the consulting engineers, 
Messrs. Rendel, Palmer and Tritton, 55, Broadway, 
London, 8.W.1. The same firm will also act as 
engineers to the works, Mr. A. M. Ward being the 
engineer to the Commissioners. The contractors 
for the construction are Messrs. The Cleveland Bridge 
and Engineering Company, Limited, Darlington, 
while the sub-contractors for the fabrication of the 
stee] superstructure are Messrs. The Braithwaite, 
Burn and Jessop Construction Company, Limited, 
Calcutta. It is estimated that the work will take 
about four years to complete and will cost 1,600,000/ 





Arm Ratp PRECAUTIONS IN FACTORIES. 


The handbook, entitled Air Raid Precautions in 
Factories and Business Premises, which has been 
issued this week by H.M. Stationery Office at the 
price of 6d., postage extra, is the sixth of a series 
dealing with what can be done by experts, the 
general public and organisation to counteract the 
effects of this type of warfare. It is intended 
primarily for the occupiers of factories and such 
premises as large shops, on whom would rest the re- 
sponsibility for protecting their employees. The 
precautions laid down would be supplementary to 
those being organised by the local authorities, and 
it is suggested that the existing first-aid and fire- 
fighting arrangements might form a convenient 
nucleus for the air raid organisation. A preliminary 
chapter deals with the nature of air attacks, while 
under the heading of general organisation the need 
for preparing for an air attack well in advance is 
stressed. ‘This preparation falls naturally into a 
number of stages and demands the provision of the 
necessary equipment, the training of personnel and 
the establishment of some sort of control. A 


further essential feature is that production should 


be interfered with as little as possible. The collective 


An attempt is to be made to remove | protection of employees, as by the use of shelters, 
the danger of accidents at cross roads by the | is next considered, and it is then recommended that 





RAILWAY-CARRIAGE 


CONSTRUCTED BY 


Fig.1. REFRIGERATING CIRCUIT 
[ The Air Conditioning Unit 





Evaporator 














a survey should be made of the more vital parts | 
of the plant to see what can be done to guard them 
against damage by blast and splinters. Warning 
lighting first and fire 
precautions are 
appendices 
this work may best be carried out. 


systems, aid, 
and a 
hints on how| 
Stress is laid | 
on the importance of close co-operation bet ween 
employees and the local authority. A distinction 
is throughout drawn the action which | 
should be taken now and in an emergency. Broadly 
speaking, the immediate essential is the working 
out of detailed plans which could be put into force 


restrictions, 
then 


some 


discussed, series of 


vives practical 


between 


in time of war, and this involves the expenditure of | 


time and thought rather than money. 


RAILWAY-CARRIAGE AIR- 
CONDITIONING EQUIPMENT. 


Britisu railways have been characterised for some 
time past by the high degree of comfort provided for 
the traveller, particularly in the third-class carriages. 
Seating accommodation, both as space and 
upholstering, and heating, ventilation 
have all been overhauled with a great measure of | 
except—in the case of the last mentioned. | 
Ventilation by means of the sliding window louvre 
and roof cow! seems to be still attended with either 
draughts or stuftiness, and to be ineffective in excluding 
noise and dust. The problem has been solved in the 
United States by that control of the air supply in| 
the railway vehicle known as air conditioning, but of 
which few technical details are availabk An account 
of recent British practice should therefore prove of con 
siderable interest, and this is now made possible by the 
courtesy of the Crown Agents for the Colonies in afford- | 
ing an opportunity for the inspection of two first-class 
bogie carriages for the Federated Malay States Railways, 
constructed by Messrs. Birmingham Railway Carriage 
and Wagon Company, Limited, Smethwick. These 
vehicles are the first to be built in this country having 
self-contained electro-mechanical air conditioning equip- 
ment with axle-driven generators, the equipment 
having been developed, supplied and installed by 
Messrs. J. Stone and Company, Limited, Deptford, 
London, S8.E.14. 

Some illustrations of the air-conditioning plant are 
given in Figs. | to 5, on this and the opposite pages, 
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lighting and 
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but before discussing it some comments on the vehicles 
themselves are desirable. These, which have been 
constructed to the specification and requirements of 
Mr. A. W. 8S. Graene, Chief Mechanical Engineer to 
the Federated Maley States Railways, and ordered 
and supervised by the Crown Agents for the Colonies, 
have an overall length of 62 ft. 6 in., a maximum 
width of about 8 ft. 11 in.. and a height from the rail 
to top of roof of 11 ft. 8in. The gauge is 1 m., and 
the bodies are carried on two four-wheel bogies of 
6 ft. 6} in. wheel base, at 42-ft. centres, the wheels 
being 2 ft. 9} in. in diameter on the tread. There is 
a vestibule at each end with side entrance doors and 
the usual corridor concertina connection. The space 
between the vestibules is divided into two saloons 
extending the full width of the coach, and accommodat 
ing 12 passengers and 8 passengers, respectively. 
Next to these is a short corridor containing a luggage | 
rack recess and flanked by a small compartment for | 





| 
| 
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four passengers, and finally a lavatory. The body and 
underframe are of steel. The floor consists of a double 
layer of teak boards with cork insulation between ; the 
interior panelling being of plywood. The roof is double, 
the air ducts being situated in the intervening space. 
The windows are also double, and are normally fixed, 
the inner lights being removable for cleaning, while 
several of the outer ones may be hinged inwards a 
little way, if desired, to ventilate the space. The 
electric light fittings are of a new type, and the emer- 


gency stopping device consists of a glass disc in the | 


saloons, the fracture of which destroys the vacuum 
in the automatic brake cylinders. Hyatt roller-bearing 
axleboxes are fitted. 

On the visit of inspection referred to above, condi- 
tions under which the vehicles might be called upon 
to meet in Malaya were simulated by enclosing one 
of them in a boarded room heated by steam pipes 
and radiators, and kept humid by escaping steam. 
The temperature in the vestibules of the vehicle, which 
were in communication with the interior of the room, 
was 9) deg. F. The thermostat of the air-conditioning 
plant was set to give an air temperature within the 
compartments of 70 deg. F., a condition which was 
found to obtain without draught, window condensation, 
or other discomfort. Inspection of a recording thermo- 
meter in the larger saloon showed that the temperature 
reading was perfectly steady, and that on starting up, 
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Bett DRIVE FROM 





AND LIGHTING. 


the desired temperature drop had been reached in 
about 20 minutes. This latter reading is of interest 
as showing how rapidly the vehicles may be air 
conditioned after becoming heated by standing, say, 
on asiding. The plant was run during the demonstra 
tion by current supplied from the shop mains. The 
connections for the current supply when the vehicles 
are stationary are duplicated, one being for alternating 
current, and the other for direct current, so that 
either can be used as most convenient. The plugs 
are of the draw-out type, thus ensuring that 0 
damage would result should the vehicle be moved 
before the cable had been disconnected. 

It should be made clear at this point that the whole 
of the plant is carried on the underframe in a generally 
similar manner to Messrs. Stone’s well-known train- 
lighting equipment. The only parts in the body of the 
coach are the fan motor and evaporator, situated in 
the double roof of the vestibule, and the contro! panel. 
situated in a cupboard in one corner of the v stibule 
Neither of these, however, encroaches upon the passenger 
| space. The arrangement generally would seem to be 
|readily adaptable to existing rolling stock The 
| external air enters the vehicle through louvres in the 

vestibule doors and is then drawn, by the suction © 
twin centrifugal fans, through a grille in the v« stibule 
roof, through viscous oil filters to intercept dust ane 
| dirt, and over cooling coils. On discharge from the 
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RAILWAY-CARRIAGE AIR-CONDITIONING EQUIPMENT. 


(ONSTRUCTED BY MESSRS. J. STONE AND COMPANY, LIMITED, ENGINEERS, DEPTFORD. 











Fie. 4. REFRIGERATING UNIT. 





, temperature of air required is determined by an adjust- 
able thermostatic control. The gas, after passing 
through the evaporator coil, enters the compressor 
and is there raised in pressure and temperature and dis- 
charged to the condenser coil. This coil is subjected 
to a vigorous stream of air from a fan outside the 
| coach, which dissipates both the heat of compression 
and that abstracted from the air entering the vehicle. 
The rise of pressure due to compression, together with 
the cooling, reduces the gas to a liquid again, which 
flows to the container and so completes the cycle. 

The electro-mechanical part of the equipment may 
now be dealt with. The generator-gear drive is shown 
in Fig. 2. A gearbox, suspended by links from the 
bogie headstock, contains a pair of spiral-bevel wheels 
running in oil and transferring the motion of a shaft 
driven from and parallel to the axle to a shaft at right 
angles to the axle driving the generator. The axle is 
fitted with two pulleys each provided with three 
V-belts. Correct tensioning is ensured by a spring 
device in connection with the gearbox suspension 
links. 

Transmission from the gearbox to the generator 
is effected by a telescopic shaft fitted with a universal 
joint at each end, to allow for the movement of 
the bogie. The generator is totally-enclosed and 
is provided with large inspection doors in the 
commutator cover which give easy access to the 
brushes. These are fixed in position and reversal of 
rotation is compensated for electrically. The generator, 
which is shown in Fig. 3, operates efficiently over a 
wide range of speed. It supplies the current for driving 
the compressor and circulating fans for air conditioning, 
as well as for the lighting system and battery-charging. 
Each vehicle is thus completely independent while in 
use, 

There is, in addition to the fan and compressor 
motors, another motor the function of which is to 
enable the plant to be run when it is required to cool 
the vehicle after standing and suitable direct current 
is not available. This is known as the pre-cooling 
motor, and works on an alternating-current supply at 
400 volts, three-phase, 50 cycles. It can, in an 
emergency, be used for battery charging. 

Fie. 5. ConTrot PANEL. The storage battery consists of Messrs. Stone’s ‘* No 
Wash ” cells, a type particularly light in weight and 
fans it is distributed by means of ducts in the double | requiring only a minimum amount of attention. The 
roof through neat grilles situated in the ceiling of the | capacity is 520 ampere-hours at 48 volts. The current 
several compartments. Other grilles are situated at|for the air-conditioning equipment motors is taken 
floor level, both in the partitions and body walls of the | from the axle-driven generator and battery at 48 volts, 
The compartments. The air discharged from the fans is | but the lighting load is divided, in order that standard 
at @ pressure slightly in excess of that of the external | 24-volt train-lighting lamps may be used, on the three- 
atmosphere, and effective circulation in the compart- | wire system. . 
hat ments is secured by a return flow through the partition} The refrigerating unit is shown in Fig. 4 with part 
grilles to the vestibule, and by a lesser escape through | of the cover removed. It consists of a motor-driven 
the body-wall grilles. twin-cylinder, vertical, single-acting compressor, the 
, The cooling of the air stream will be best under- | condenser, identified by its cooling fan, and the liquid 
stood by a reference to the diagram Fig. 1. The| container. The pre-cocling motor is mounted behind 
refrigerating medium employed is dichlorodifluor-| it and is coupled to the compressor by a shaft having 
‘lly methane, more commonly known as “ Freon,” a non- | universal joints. The connecting plug for alternating 
inflammable, non-irritant, and non-toxic gas. This is| current from an external source for pre-cooling is seen 
the creulated in a closed system by a compressor. An|to the left of the illustration. If direct current is 
*vaporator coil is connected to the suction side of the | available for pre-cooling, the other plug is made use of. 
“ompressor, and is located between it and the vessel con- | The evaporating coil, fans, expansion valve, and oil 
taining the liquid Freon. The connection from this ves- | filters are, as already stated, situated in the double 
wl to the evaporator includes a small orifice controlled | roof of the vestibule. The cupboard containing the 
be M a2 expansion valve, and as the interior of the coil control panel is show n in Fig. 5. The door is provided 
rhe ata reduced pressure the liquid vaporises on entering. | with a small glass window for access to the master 
the ee from liquid to gas is naturally accompanied control switches and the temperature-controlling 
of Pt wg tion of heat from the coil and, in consequence, device. T wo warning lights are included in this 
fan . air passing over it under the suction of the | section. The lower part of the panel is only exposed 
pot proportion of the moisture of the entering air | when the cupboard door is open, and contains the | 
the nses on the cold surface of the coil. The precise | contactor switches, fuses, terminals, &c. 

















THE FIFTH PUBLIC HEALTH 
| CONGRESS AND EXHIBITION. 


Tue variety of social services now maintained by 
public and semi-public authorities and institutions, 
which fall within the general description of “* Public 
Health Maintenance,” is well exemplified in the Fifth 
Public Health Congress and Exhibition, opened on 
| November 16, at the Royal Agricultural Hall, Islington, 
by Sir Kingsley Wood, M.P., Minister of Health. The 
| exhibition will remain open until Saturday, Novem- 

ber 21, and the meetings comprising the Congress pro- 

gramme are sufficiently numerous to require two 
sessions daily throughout the week. Apart from 
|Government Departments, the associations collaborat- 
| ing in the Congress number nearly a score. Many of 
| these are concerned with hospital and welfare work, 
}and similar activities not directly associated with 
| engineering, and the papers sponsored by them are, 
| therefore, outside the scope of this journal ; but others, 
| such as the British Waterworks Association, the Insti- 
| tution of Municipal and County Engineers, and the 

Institutes of Public Cleansing and of Sewage Purifica- 
|} tion, are more intimately associated with engineering 
| developments. We commence below a series of abstracts 
|of selected papers presented by members of these 
societies, and propose to deal, in next week’s issue, 
with the exhibits of engineering interest in the exhibi- 
tion itself, 

Under the title of “* The Litter Problem,’’ Mr. Norman 
G. Wilson, B.Sc., Inspector of Lighting and Cleansing 
for the city of Edinburgh, presented a short paper, 
emphasising the value of orderly streets and suggesting 
an intensive campaign for the reduction of litter. He 
appended an analysis of the composition of litter from 
different districts, with various types of paving. In a 
residential quarter, with surfaces of tar macadam, it 
was found that litter accounted for 677 Ib. in a day’s 
refuse collection of 2,009 Ib., or 33-7 per cent. of the 
whole. By volume, the litter content was 55-6 per cent. 
In a district composed of tenements and business pre- 
mises, where the streets were paved with whinstone and 
granite setts, 752 lb. of litter was found in a total of 
2,351 Ib., or 31-98 per cent. by weight and 53-1 per 
cent. by volume. Ina poorer class district, with similar 
paving, the total collection was 2,103 Ib., litter amount- 
ing to 937 Ib., or 44-55 per cent., by weight and 58-2 
per cent. by volume. The paper content, it was found, 
consisted predominantly of tram tickets, and it was 
suggested that, to eliminate this source of the trouble, a 
ticket system similar to that in railway practice should 
be compulsory in street public-service vehicles, and a 
clause introduced in the statutory rules and orders of 
the Ministry of Transport compelling the use of used 
ticket receptacles. For general litter a more generous 
provision should be made of litter bins, and care taken 
to maintain them in good order and appearance. The 
old type of wooden barrow was quite unsuited for the 
collection of street refuse ; modern practice required 
the use of a bin type, which could be emptied directly 
into the collecting wagon. Until some method of 
vacuum collection could be devised, hand labour must 
be relied upon for street clearing. Fast-moving traffic 
caused light waste matter to be swept into the gutters 
or blown on to the footpaths, where it was inaccessible 
to sweeping machines, owing to the parking of cars. 
Where water was plentiful, regular flushing was the 
most satisfactory method of removal. Finally, the 
author stressed the point that a municipality should 
set a good example by insisting on a high standard of 
tidiness in its depots, its vehicles, and its workmen. 
It was hardly consistent to invoke punishment on a 
“ litter lout ” who was only conforming to the standard 
of his environment. 

Mr. H. Ardern, A.M.I.Mech.E., director of public 
cleansing, Westminster, in presenting a paper on “ The 
Compression of House and Trade Refuse During Collec- 
tion,” observed that there had been a progressive- 
tendency in the direction of greater bulk and a corre- 
sponding decrease in weight per cubic yard, which, to- 
day, resulted in many vehicles of 3 tons to 4 tons unladen 
weight carrying only about 50 per cent. of their rated 
pay-load. This feature, in conjunction with the adop- 
tion of enclosed bodies to ensure dustless loading, had 
led to the use of various forms of loading mechanism, 
designed to fill the enclosed bodies to capacity. The 
first step towards compression, however, resulted almost 
accidentally from the introduction of the moving floor, 
a British invention originally designed to facilitate un- 
loading and to eliminate the chassis strains caused by 
tipping the complete body. Friction on the floor alone 
was not enough to pack the refuse, and a partition was, 
therefore, attached, to compress the load against the 
rear door. The first type tested had wooden slats, but 
the rubber belt was introduced some years later in the 
Principality floor, and was now used also in the Scam- 
mell and Dennis floors. The Transport floor employed 
hinged metal slats. Operation in each case was by crank 








from the front end of the body. 
An analysis of refuse from one area in Westminster 
served to show the changing character noticeable 





564 

throughout the country, from 1926 to 1936. The fine 
dust content had decreased from 36-65 per cent. to | 
28-97 per cent. Small cinders (below j in.) fell slightly, 
from 15-77 per cent. to 15-07 per cent., but large 
cinders were reduced from 18-34 per cent. to 9-80 per | 
cent. The vegetable and putrescible content, however, | 
increased from 1-08 per cent. to 6-38 per cent., and 
paper from 8-57 per cent. to 22-92 per cent. Metal of 
ill kinds amounted to 1-56 per cent. in 1926, and 2-79 | 
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per cent. in 1936, and of the latter total 1-45 per cent. | 


consisted of metal containers which had held food. 
Rags decreased, and glass increased during the ten 
ears, but the total quantities were, in 1936, only 1-34 


per cent. rags, 1-86 per cent. bottles and jars, and 0-99 | 


per cent. other broken glass. Bones’ increased from 
0-32 per cent. to 0-45 per cent. The total of com 
hustible debris fell from 13-81 per cent. to 2-69 per 
cent., and that of incombustible, which had been 0-24 
per cent. in 1926, rose to exactly the same figure of 2-69 
per cent. The density of the refuse, estimated as 5-2 
ewts, per cubic yard in 1926, was only 3-093 ewts. ten 
years later. The author's impression, after 
some of the data in process of collection by the Institute 

of Public Cleansing, regarding the composition, yield, 

ind seasonal variation of dry house refuse, was that 

the question of compression would require more serious 

ittention in the near future. 

\ number of tests were made by the author to deter 
mine the compressibility of various kinds of refuse 
under known loads and the expansion when the pressure 
was released, and the results, in graphical form, were 
given in the paper. Further tests were made with | 
ordinary collection vehicles, and safe compression 
figures obtained ranging from 7 cwts. with the Princi 
pality floor to 20 ewts, with the Transport floor when 
operating in low gear. Consideration was then given 
to mechanical compression within the vehicle. Tests 
with the Pactum collector at Portsmouth showed that | 
15 cub. yards of refuse, weighing 2 tons 8 ewts., could 
be reduced to 9 cub. yards, an increase from 3-2 ewts 
to 5-3 ewts. per cubic yard. This machine employed a 
compression plate forced against the mass by an oil- 
operated ram with a working pressure of 800 Ibs. per 
square inch. With a later type, compressing by means 
of a hinged taildoor, a load of 4 tons 12} ewts. was 
inereased in density from 3 ewts. to 6-3 cwts. per cub 
vard 

The Transport “ Propeller” type of body was also 
tested. In this body, which had a capacity of 13 cub 
yards, a loading hopper at the front end directed the 
refuse into an oval steel drum containing two Archi 
medean serews driven from a power take-off mounted 
on the gearbox of the 80 ewts. Dennis chassis, which 
thrust it through an aperture in the barrier, mounted 
on the metal moving floor, The transfer was so rapid 
that 6 loaders to 8 loaders could be busy, filling the 
hopper. The refuse used had an average density of 
4-L cub. yards, and in all 24-4 cub. vards, weighing 
} tons, were compressed into a space of 10 cub. yards, 
giving a compression rate of 144 per cent. At this 
point a screw blade broke, and the power take-off chain 
also failed. The tailboard was jammed by the pressure 
ind had to be removed by hand, after which the moving 
floor discharged the load cleanly in about 30 seconds 
\ small amount of refuse remaining was so tightly 
packed that it had to be dislodged with a crowbar. An 
Electricar H.R.C. battery vehicle was under construc 
tion for the City of West minster, fitted with a reinforced 
steel ramplate actuated by hydraulic rams, to transfer 
the contents of the loading hopper to the body of the | 
collector. The compressing equipment of this machine 
would comprise a 7-h.p. electric motor, driven from the 
main battery of the mechanical horse drawing the 


seeing 


collector, with a chain drive to a multiple plunger oil | 


pump delivering oil at 1,500 Ibs. to 1,700 Ibs. per square 
The time taken for the compression and return 
to be 18/20 seconds. There was ample 


inch 


strokes was 


scope for further investigation of the problem, the | 
author concluded, and in particular it would be useful | 


effect of the 


(To be continued.) 


to know more about the moisture in 


refuse 








New Routine Srock ror Canron-Hanxow Ran 
WAY We learn from recent of the Chinese 
Economic Journal and Balletin that the Canton—Hankow 
Railway has ordered 364 locomotives and 430 passenger 
oaches and wagons England The new 
rolling-stock is expected to arrive in China before the 
the 
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To REFERENCE On page 
of issu October 23, under this title, we quoted 
from the of Mr. A. J. Wilson, acting for the 
Comptroller General, in the case of the patent applica 
tion of Mr. ©. B. Jacobsen and the Buell Combustion 
Company. lt is pointed out that the words, when 
quoted thus alone, may lead to a misconception, the 
dust collector forming the subject of patent No. 440,118 
not necessarily involving the use of the Davidson patent ; 
indeed, the particular collector described in the specifica 
tion would not infringe that as was allowed by 
Mr. Wilson. 
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THE SOUTH-EAST ESSEX 
TECHNICAL COLLEGE. 

Tue rapid growth of the population in the district 
on the north side of the Thames lying between Barking 
and Ilford on the west, and Upminster on the east, 
| has presented a difficult problem to the educational 
authorities. The new population is in part made up 
of persons migrating from the more densely-populated 
inner areas, and in part of workers attracted to the 
district by the creation of new industrial centres. 
area includes the new residential district of Becontree 


on the one hand, and Dagenham, embracing the Ford | 


works, on the other. For some years, the existing 
facilities for technical education, in particular, have 


been entirely inadequate to meet the growing demand, | 
}and the Essex Education Authority decided to erect | 


ltwo large colleges, of which one, the South-East 
Essex Technical College, located about midway between 
Barking and Dagenham on Longbridge-road, has just 
| been completed. In deciding on the educational 
facilities to be provided by the college, it was neces- 
| sary to bear in mind that not only local requirements 
| would have to be met, but that there would probably 
be a large number of students to be dealt with whose 
work lay in the Metropolis. The local requirements 
themselves are widely divergent, as apart from the 
usual demand for classes in domestic science, art, and 
technology, a number of highly-specialised industries 
are located in the area itself, or on its fringe to the 
west. Some of these industries, such as rubber, oil, 
jand soap manufacture, are very old-established, but 
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,the facilities for specialised technical instruction i 
| these trades has hitherto been very scanty. 
| Before describing the accommodation of the new 
college, it will be advisable to indicate the actual 
|scope of the educational work to be undertaken in 
the building. Both day and evening courses will be 
|held, the former covering both full and part-time 
|courses in art, science, commerce, domestic science 
|} and technology, and the latter, evening classes in the 
same subjects. The day courses are arranged under 
a departmental grouping, the departments comprising 
Industrial and Fine Arts, Commerce, Domestic Science, 
Engineering, and Pure and Applied Science. In 
| addition, there is a day school with a course extending 
over five years. The curriculum in this hool is 
designed to combine a general education of secondary 
school standard and character with special instruction 
in technical, commercial, or art subjects for students 
over the age of thirteen. Turning now to the accom- 
| modation, the main block is a three-storey building. 
|This contains the administrative offices, assembly 
| hall, library, and classrooms on all three floors mainly 
devoted to art and domestic science subjects. Running 
parallel to, and behind, the main block, are two further 
blocks, both single-storey buildings, the three blocks 
| being connected by covered end corridors. The 
| intermediate block is mainly devoted to laboratories 
and class rooms for science teaching, and the outer 
| block to the engineering and allied trades. It is with 
| this block that we are more particularly concerned. 
Full-time day courses in both electrical and mech- 
lanical engineering will be held, the courses occupyimg 
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Fig. 4. 


a period of one year, and covering the first-year work | lishments of Ford 


of the National Certificate Courses. In addition, part- 
time day courses in automobile engineering will be 
held, and there will be special full-time courses in the 
same subject for students entering the college under 
the Ford Scholarship Plan, which will be referred to 
m more detail later. The evening courses in the 
engineering department will extend over three years, 
and will cover the work required for the National 
Certificate Courses in Mechanical and Electrical 
Engineering. It is also intended to hold fourth-year and 
fifth-vear courses leading to the Higher National 
Certificates, in mechanical, electrical, and motor- 
car engineering. Practical trade courses, embracing 
both theory and practice, will be held in fitters’ and 
turners’ work, pattern making, electric-arc and oxy- 
acetylene welding, and electricians’ work. In addition, 
& special course, extending over three years, will be 
held to qualify students for the Institution of Auto- 
mobile Engineers Repair Certificates, and courses of 
similar length will be held for the Electricians’ Certifi- 
cate under the scheme of the City of Guilds of London 
and Electrical Contractors’ Association. The Elec- 
‘riclans’ Extra Certificate will be obtainable after 
—aning more advanced classes for an additional two 
Years, 

Under the Ford Scholarship Plan, 50 students are 
selected each year from schools throughout the United 
pnedom by means of competitive examination. 
ion @ students then enter the Ford Works at Dagen- 
re aoe a three-years scholarship course, with a view 

ing trained for executive positions in the estab- 
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Main Dealers throughout the 
country, the students returning, as far as possible, to 
the district from which they have been drawn. The 
selected schools from which the scholarship holders 
are drawn are, in general, provided with certain equip- 
ment by Messrs. Ford, this equipment including a 
sectional and a standard chassis, a complete set of 
tools and equipment for dismantling and reassembling 
the standard chassis, together with an instruction 
manual explaining every operation in its correct 
sequence, wall charts illustrating sectioned com- 
ponents, and a text-book placing special emphasis 
upon the application of general principles to auto- 
mobile design and operation. There is no competition 
between schools for the scholarships, but only between 
the candidates of each school as an entirely separate 
unit. The scholarships are awarded on a combination 
of work done in the regular course, regularity of 
attendance and continuity of effort, and on answers 
to an examination set by Messrs. Ford at the end of 
each school year. Although, as stated, the firm 
provide the schools with certain automobile equip- 
ment, no special stress is laid in the examinations on 
a knowledge of automobile engineering, the object 
being to select students of general promise. As 
regards the scholarship course itself, work during the 
three-year period is divided between the South-East 
Essex College and the Ford Works in the ratio of one 
day in the school to six in the factory, and will consist 
of studying and carrying out assembly and repair 
operations on every part of every model made by the 
firm. Instruction will also be given in store-keeping 
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methods and in the firm’s sales and service policy. 
The objective throughout the course is to combine 
theory and practice, so that students learn to carry 
out all repair work, not only quickly and skilfully, but 
|also with a thorough understanding of the mechanical 
| principles involved in every operation. Wages are 
paid during the course to make the students self- 
supporting, the actual wages being 10d. per hour for 
the first year, ls. ld. per hour for the second year, and 
1s, 4d. per hour for the third year. These wages cover 
| the time spent in the school, as well as in the factory, 
| the hours of employment being eight hours a day for 
five days a week, except during holidays, The students 
| will be required to continue evening classes at the 
college in their own time, and without extra compensa- 
tion. The accommodation and welfare of the students 
will be supervised by Ford officials, and they will be en- 
couraged to take part in sport. All scholarship students, 
on completion of their three-year course, will be awarded 
full membership in the Guild of Ford Craftsmen. 

The equipment of the college bardly calls for detailed 
| comment, as it closely resembles that in similar modern 
institutions. Apart from the offices for the staff, 
there are 15 rooms in the engineering block, comprising 
| three drawing offices, two automobile laboratories, 
heat-engine, electrical-engineering, strength of materials, 
and applied-mechanics laboratories, machine tool and 
fitting shops, a heat-treatment laboratory, a_blue- 
print room, a woodworking shop, and a shop for 
| plumbing and electrical-installation work. Views of 
| some of the shops or laboratories are given in Figs, | 
to 4, on this and the opposite pages. | The plumbers 
| and electricians’ shop is illustrated in Fig 1, one of 
the automobile laboratories, comprising the Ford 
Motor Company’s instruction room, in Fig. 2, the 
woodworking shop in Fig. 3, and the machine- 
tool shop in Fig. 4. The equipment of the strength 
of materials laboratory includes a Denison 25- 
ton testing machine for tension, bending or com- 
pression tests, an Avery 60,000 in.-Ib. torsion testing 
machine, an Avery Wohler-type fatigue-testing 
machine, a Cambridge fatigue impact-type testing 
machine, an Avery Izod impact-test machine, and 
Vickers and Herbert pendulum hardness testing ma- 
chines. The heat-engine laboratory contains a Crossley 
gas engine with rope-type brake, gas meter, Dobbie 
McInnes indicator, and fittings for temperature 
| measurements on the water-circulating system. There 
|is also a Ford petrol engine coupled to a Maudsley 
| direct-current generator for brake-horse power tests, 
jand a Perkins four-cylinder airless-injection engine 
| coupled to a Heenan and Froude dynamometer, In 
addition, the laboratory contains a Ricardo exper- 
|mental engine to run on either oil or petrol with 
variable compression. The engine is coupled to an 
| electric dynamometer which can be used for measuring 
| friction losses. A Sunbury cathode-ray indicator is 
installed for use with this engine. The machine-shop 
|equipment includes 15 lathes of various patterns, a 
| Churchill surface grinder, a Jones and Shipman univer- 
}sal grinder, a Parkinson universal miller, and an 
Archdale horizontal miller. The woodworking shop is 
equipped throughout with Wadkin machines with 
individual electric drive, the machines including a 
band saw, circular saw, planer, and spindle moulder, 
The larger of the two automobile laboratories contains 
complete and sectionalised Ford chassis, and the 
smaller, shown in Fig. 2, a number of component 
assemblies. It is proposed to add to this equipment 
by chassis and components of other makes. The 
Principal of the college, which will be officially opened 
on Tuesday next, November 24, by the Rt. Hon. 
Oliver Stanley, is Mr. P. J. Haler, M.B.E., M.Sc., 
M.I.Mech.E., and the Head of the Engineering Depart- 
ment is Mr. W. C. Harmer, B.Sc. (Hons.), A.M.1.Mech.E. 











RETIREMENT OF Proressor J. HUSBAND, OF SHEFFIELD 
University.—Professor Joseph Husband, who has just 
retired from the Chair of Civil Engineering at Sheffield 
University on reaching the age limit, after having spent 
nearly forty-five years at the Technical School, subse- 
quently University College, and finally at the Applied 
Science Department of the University, was entertained 
to luncheon at the Royal Victoria Hotel, Sheffield, on 
November 5, by a number of his old students and friends. 
In the course of the function he was presented with a 
silver salver bearing a suitable inscription and the names 
of the 151 subscribers to the presentation fund, in 
addition to a cheque. 


Tue Royat Socrery.—Among the awards recently 
made by the Royal Society is that of the Rumford Medal 
to Professor E. G. Coker, for his researches on the use of 
polarised light for investigating directly the stresses in 
transparent models of engineering structures. The 
Davy Medal of the Society has been awarded to Professor 
W. A. Bone, for his pioneer work on contact catalysis 
and his researches on the mechanism of the combustion 
of hydrocarbons, on the nature of flames and on gaseous 
explosions. The Hughes Medal has been awarded to Dr. 
W. Schottky for his discovery of the Schrot effect in 
thermionic emission and his invention of the screen-grid 
tetrode and of a superheterodyne method of receiving 





wireless signals. 
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LABOUR NOTES. 


Accorv1ne to Mr. Little, of the A.E.U., the Engineer 
Officers’ Panel, comprising only the Amalgamated Engi- 
neering Union and the Marine Engineers’ Association, 
Limited, has submitted the following items for 
discussion by the National Maritime Board :—{1) An 
increase in the rates of pay in steamships to at least 
15 per cent. above present levels, with reversion to the 
margin of differentiation embodying higher rates of 
pay in motorships in operation prior to March 23. 
2) Observance of dual gradations of rank in all motor- 
ships where such dual gradations are provided for in 
the National Maritime Board schedules. (3) The 
institution of a manning scale for officers of the engine 
department in steam and motor vessels, graded to 
ensure a working week not exceeding 56 hours, with 
overtime payment for duty of any description whatever 
beyond that period, at sea or in port, other than strictly 
emergency duty obviously and imperatively necessary 
for the safety of the ship, overtime payment to be 
25 per cent. above the standard rate of pay. 


Other items in the programme are: (4) Bed and 
bedding to be supplied by shipowners to engineer 
officers in all vessels. (5) Annual leave on pay at the 
rate of three weeks for every complete year of service 
in foreign-going vessels, and for two weeks in respect 
of home trade vessels. (6) Full sea pay plus sub- 
xistence allowance for all engineer officers standing by 
in port between voyages. (7) Reintroduction of 
additional pay for prolonged service abroad. (8) Com- 
prehensive improvements in respect of catering 
standards and messroom accommodation. 


During October, the Home branch membership of the 
(Amalgamated Engineering Union increased from 
236,777 to 242,432, and the Colonial branch member- 
ship from 26,529 to 26,858. The number of members 
in receipt of sick benefit increased from 2,779 to 3,164, 
and the number in receipt of superannuation from 
13,963 to 13,972. The number in receipt of donation 
benefit decreased from 2,284 to 2,108, and the total 
number of unemployed members from 8,146 to 7,959. 


According to the Bulletin of the State of New York 
Department of Labour, the Division of Placement 
and Unemployment Insurance is receiving numerous 
applications from exempt employers who wish to take 
advantage of the provision of the State Unemployment 
Insurance Law, which permits them voluntarily to 
become subject to it. Certain employers, among them 
those employing less than four persons, and non-profit- 
making institutions, organised and operated exclusively 
for religious, charitable, scientific, literary or educa- 
tional purposes, are exempt under the Law. The 
employees of such employers do not acquire benefit 
rights while thus employed unless the employers elect 
to become subject to the Law. Under the State 
Unemployment Insurance Law, benefits to all workers 
who qualify for unemployment insurance will not be 
payable until January, 1938. In view of the fact 
that insured employment, accumulated after January I, 
1937, counts towards employees’ rights to benefits, 
employers who elect to become subject to the Law 
at such date will assure their workers protection 
in a manner identical with that offered to employees 
who are compulsorily covered. 


The Bulletin states that the applications for volun- 
tary insurance show a wide variety of employers in 
professional, commercial, industrial and institutional 
fields. Among them are doctors and lawyers with 
two or three employees on their staffs, small tradesmen, 
machine-shop operators, plumbers, restaurateurs, 
research institutions, private schools, and charitable 
and religious groups. The reasons advanced by 
employers for electing to become subject to the Law 
are psychological and practical. The elimination from 
the mind of an employee of a possible grievance that 
he is not protected during periods of unemployment is 
given as one reason; the handicap to small employers 
during a labour short yge, when a worker, in a choice 
between two jobs, would take the one that offered 
the advantage of unemployment insurance is given as 
another 


In the course of an address to the members of the 
Manchester Rotary Club, Sir Charles A. Mander said 
that, at first sight, it seemed obvious that if the working 
hours of a factory were cut down by one-sixth, say, 
from 48 to 40 hours a week, the factory output would 
be reduced accordingly, and that wages must be 
reduced, as the cost of the article manufactured would 
become too high for a competitive market. Experi- 


ence showed, however, that this was not always so. 
Where an industry was completely mechanised, and 
output depended upon the length of time which the 


} 
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machines were run, it might be true. On the other 
hand, where skill was an important factor in securing 
output the organisation of the application of skill might 
make it possible to secure 55 units of production in 
40 hours where 60 units had previously been secured 
in 48 hours. aS Ry 

Sir Charles described how the introduction of a 
timing system, coupled with bonus awards and some 
reorganisation of method, had made it possible for his 
own firm to institute a 40-hour week, without reducing 
wages or the number of employees. The firm had 
been able, he said, to pension its oldest employees a 
little earlier, and had been able to produce a little more 
cheaply and thereby increase its sales. 





Mr. Harold D. Symons discusses the question of 
holidays with pay in an interesting letter which he has 
addressed to the Editor of the Manchester Guardian. 
He says: “ Your recent leader on the subject of 
holidays with pay draws attention to the fact that in 
this country we have yet to get the principle commonly 
established. Two reasons suggest themselves for this : 
(1) The habit of not paying wages to factory employees 
for holidays has been a custom for so many years 
that employers never think of it ; (2) nervousness as to 
the cost. With regard to (1), I would suggest that it is 
now opportune for those interested to discuss the diffi- 
culties in an endeavour to get the principle established. 
With regard to (2), the experience of the writer’s com- 
pany, which established the principle of paying for 








holidays many years ago, may be of service. The 
average cost expressed as a percentage of the total 
factory wages during the past ten years has been 3-76, 
including the cost of payment for all Bank Holidays 
and one week’s summer holiday, to which employees 
are entitled after six months’ service.” 


A stoppage which need not have taken place occurred 
last week at the Longbridge factory of the Austin 
Motor Company. About 5,000 workers, who are 
normally employed on body finishing processes went 
on strike in order to emphasise their objection to a re- 
adjustment of piecework terms. The employers’ 
representatives naturally declined to discuss the alleged 
grievance until the men returned to work. That 
attitude was strictly in accordance with the pro- 
visions for avoiding disputes, and at the week-end the 
men decided to follow the constitutiona) course and 
resume, 


A conference of the executives of the trade unions 
affiliated to the Printing and Kindred Trades Federa- 
tion has adopted the following resolution :—‘ That 
this conference of the executives of the affiliated unions 
reaffirms the demand of the members of our unions 
for a 40-hour week without reduction of wages. That 
full confidence be expressed in the executive com- 
mittee of the Federation, and that they be authorised 
to proceed on the lines decided by the ballot vote of 
the members. In view of the deadlock reached with 
the employers, a special meeting of the Joint Industrial 
Council be demanded so as to comply with the 





constitution of that body.” 


The annual congress of the International Federation 
of Professional Workers, held at Geneva last week, | 
adopted a resolution endorsing the following five stipu- 
lations laid down in a speech by Mr. George Latham, 
M.P. :—*‘* (1) That the workers should always be 
adequately represented on the board of trustees, or, 
in the case of a public authority, on its pensions or 
superannuation committee ; (2) that in the case of 
pension funds, the moneys shall always be definitely 
secured so they cannot be put to other uses, whatever 
may happen to the undertaking in question ; (3) that 
no restriction of personal liberty of action shall be 
imposed upon the workers, particularly in such matters 
as the right to trade-union membership; (4) that no 
scheme should permit the trustees or public-authority 
committees to reduce or withdraw individual pensions 
at their discretion ; (5) that, in the case of insurance- 
managed schemes, the management be not left in the 
entire and unsupervised control of the insurance 
company, but that the workers shall be adequately 
represented.” 


The League correspondent of The Times, writing on 
Thursday last week, stated that the Governing Body 
of the International Labour Office had, that day, decided 
to place on the agenda of the 1937 conference, the 
revision of the 1919 and 1932 conventions on the 
minimum age of admission to industrial and non- 
industrial occupations, with a view to raising the age 





jfrom 14 to 15. At the same time the exceptions 
provided for in the conventions will be re-examined. 
| Additional clauses adopted on the proposal of the 


| United States Government will allow the conference 





| to diseuss new provisions dealing with the prohibition 
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of the employment of children in dangerous occupa- 
tions. It was also decided to submit questions of thy 
minimum age in agriculture to the new permanent 
committee on agricultural work. 


A report presented by the Director, Mr. Harold 
Butler, to the Governing Body of the Internationa! 
Labour Office, states that the output of primar) 
products is now slowly mounting to the level of 1929, 
while manufacturing production is above that level. 
The unemployed index for 1936 has shown a continued 
decline, but the quantum of world trade, which has 
fallen by nearly one-third, has not shown the sam 
capacity to recover, being still nearly 20 per cent. short 
of the 1929 position. 


Every country, without exception, shows, Mr. Butler 
says, industrial production running at a higher leve! 
in 1936 than in the corresponding months of 1935 
In most countries the gap between the cost of living 
and wholesale prices is gradually closing. The con- 
clusion is drawn that, in the great majority of countrics, 
industrial production is rapidly improving and wun 
employment is being reduced without any marked ris: 
in prices. Recovery closely coincides with the adoption 
of expansionist measures. But unemployment has not 
been reduced to the extent that industrial production 
has recovered, nor is there any comparable improve- 
ment in international trade. To a great extent the 
improved production indices reflect an increase in the 
output of investment, rather than of consumption, 
goods. Agricultural income has risen in nearly all 
countries, and for nearly all products, while the rise 
in selling prices exceeds the increased cost of production. 


To commemorate their centenary, which takes place 
next year, Messrs. Blackstone and Company, Limited, 
of Stamford, Lincs, have decided to introduce an 
efficiency bonus designed to secure the maximum out- 
put from the plant with the maximum efficiency and 
to reward employees accordingly. This bonus, Mr 
Percy Lister, the chairman of the firm, states, applies 
to all those who have not already, through piecework 
or some other incentive basis, a direct interest in 
increasing efficiency. The bonus will be calculated on 
the basis of the relation of wages to output, so that 
the greater the volume of output in relation to the 
total paid in wages, the greater will be the bonus. 


In addition to the bonus scheme there will be a 
contributory pensions scheme and the establishment 
of a works committee. The pensions scheme will 
follow the lines of similar arrangements which hav: 
been adopted by some of the most progressive firms in 
the country. The works committee will consist of th: 
directors and four members nominated by the workers 
and selected from among themselves. Elections will 
take place annually by secret ballot. Members of the 
committee will be paid at the rate of 10s. for each 
meeting at which they are present. Meetings will b« 
held monthly and outside normal working hours 
The directors believe that, through the works com- 
mittee, the interests of the company and all who ar 


| employed by it will be advanced. 
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BuTTERFLY-PiIstoN RECIPROCATING Pump: ERRATUM 

We regret that an unfortunate slip was made in out 
account of the Le Clezio butterfly-piston reciprocating 
pumps, on page 544, ante. The delivery on test was given 
as 140 cub. m. per minute, instead of “ per hour” as 
it should have been. 


Licut-WEIGHT WHEEL CENTRES FOR UNDERGROUND 
Train.—Some time ago Messrs. Kryn and Lahy (1925), 
Limited, Coborn Works, Letchworth, Herts, introduced a 
steel which has a tensile strength of 35 tons to 4) 
tons per square inch, and a ductility equal to that given 
in the British Standard Specification for mild steel 
The new steel has been adopted, in place of mild steel, 
for the wheel centres of a new Underground train, thus, 
it is claimed, resulting in an important saving i 
weight without affecting the margin of safety. For 
such castings mild steel has hitherto been very gen 
erally used in railway practice, for the reason that 4 
considerable degree of ductility is considered essential 
and the introduction of these hght-weight wheel centres 
is therefore a matter of some interest. 


Triats or H.M.S. “ PENevoprs.’’—Following a satis 
factory series of trials, H.M. light cruiser Penelope has 
left the yard of her builders, Messrs. Harland and Wolff, 
Limited, Belfast, to join her base. She is the frst 
warship to have been built at the Queen's [sland Ship) ard 
since the war, and is of the Arethusa class, having ® 
standard displacement of 5,200 tons. She has a length 
of 500 ft. and beam of 51 ft., and is propelled by tur 
bines developing 64,000 h.p., which will give the vesse! 
aspeed of 32} knots. Hor armament comprises 5!X 
6-in. guns, 4-in. high-angle guns, and machine gus, 
while a seaplane, which can be launched from a catapult, 
is also carried. The name Penelope was first given to 
British man-of-war in 1778, and. the present vessel = the 
eighth warship to bear this name. 
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MODERN METHODS OF SPUR- 
GEAR CALCULATION. 
By Dr. Grore SCHLESINGER. 
(Concluded from page 459.) 

Pressure on Profiles—The most common indication 
of excessive stress in gears consists in a crumbling or 
pitting of the material near the pitch line of the 
profiles. This destruction differs from the wear on 
the profiles caused by friction above and below the 
pitch line. It is therefore necessary to calculate the 
gear dimensions on the basis of the pressure on the 
profiles, as dimensions sufficient to prevent fracture 
do not by any means ensure the absence of an inad- 
missible pressure on the profiles. The formule for 
calculating the pressure on the profiles is based on the 
equation of Hertz. This gives the relation between 
load, specific pressure on the profiles, 
diameter, and modulus of elasticity for two cylinders 
pressed against each other. The equation can be given 
in the following form :— 


0-35. P (+ + *) 


2 r 
oy aera ; e. . Cd) 
1 . s ) 
, (re E, 
in which 
oq4 = greatest specific stress in kg. per square 
centimetre. 
P = pressure between the cylinders in kg. 
ry», = radius of curvature of both cylinders in cm. 


I = length of the cylinders in em. 
E,, E, = modulus of elasticity of the material .of the 
cylinders in kg. per square centimetre. 
This formula may be used is direct caleulations, 
as it is possible to take the curved tooth profiles as 





curvature, | 
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| The only unknown quantity in the equation, the 
specific factor of stress = k, can be calculated from 
the quality of the material. It has been confirmed by 
exhaustive practical tests, these tests proving that 
the method is admissible and correct. 

Experience teaches that a certain maximum admis- 
sible compression stress must be co-ordinated to a 
TABLE VIII.—Admissible Specific Factors of Pressure of 

Steel-Gears Case-Hardened. 








Specific Factor Maximum Specific 








Life in of Pressure. Pressure Load taken 
Brine! | Millions kg. per square as Basis for the 
Hardness. | “a | centimetre. | Calculation of Einax, 
Revolu- | a ke. per 
tions | | Square 
* | 15 deg. | 20 deg. centimetre. 
{ 
| 
| 
450 | 10 29-4 40-2 13,100 
| 500 10 =| +«36-7 50-2 14,700 
| 550 10 45-2 | 61-7 | 16,300 
600 | 10 | 54-2 74-0 17,800 
| 450 | 20 24-0 32-9 11,800 
500 20 30-0 | 41 2 | 13,300 
550 20 36-7 50-2 14,700 
| 600 20 44-0 | 60-2 | 16,000 
450 50 18-0 | 24-6 10,200 
500 50 22-6 | 31-0 11,500 
550 | 50 27-6 | 38-0 12,700 
600 50 33-3 | 45°5 14,000 
450 100 14-5 | 19-3 9,200 
500, | = 100 18-3 24-9 10,300 
| 550 | 100 22-1 | 30-3 11,400 
7 36-5 12,500 


600 | 100 26 - 





| certain Brinell number for the material, and that from 
| this the corresponding admissible factor of pressure may 
| be calculated.* 

| Tests have furthermore proved that gears can run 


TABLE VII.—Permissisie Speciric Factors or PressurRE FoR MiLp STEEL, &c. 















































| | Maximum | 
| Specific Pressure- | Stress : 
factor, Kmaz, taken as Assumed Elastic 
kg. = ag | ne. no | m Lath 26 
teri y . — centimetre. e Calcula- ressure Stress, 
Material of both the Meshing Gears. | tion of kg. per 
Banas, square 
j kg. per | centimetre. 
‘ re 
15 deg. 20 deg. | a 
! 

Steel (150 Brin.-hardness) and steel (Brin.-hardness 150) . | 2-1 2-9 3,500 3,500 
= - 9 oe o tf « 150) | 3-0 4-1 4,200 4,900 and 3,500 
(2° o” o » o ©. os se 150) 4-1 5-5 4,900 6,300 ,, 3,500 

7. = _ ae © | | vo 

Steel (200 Brin.-hardness) and steel (Brin.-hardness 200) 4-1 5-5 4,900 4,900 and 4,900 
pio 99 ” > » _ - oe 200) 5-3 7-2 5,700 6,300 ,, 4,900 
(300 ,, = Ps wo Ceo pa 200) 6-7 9-1 6,300 7,700 4,900 

Fa. OK CR. Pe Oe om a 

Steel (ase Brin.-hardness) and steel (Brin.-hardness 250) 6-7 | 9-1 6,300 | 6,300 and 6,300 
(: ee ” -= a ui ne 250) 8-3 11-3 | 7,000 7,700 ,, 6,300 
(350 ,, > 2 ae a 250) 10:1 13-7 | 7,700 | 9,100 ,, 6,3 

eee eee entered — soe s — dedicate = } 

Steel 4 Brin.-hardness) and steel (Brin.-hardness 300) . i 10-1 13-7 7,700 7,700 and 7,700 
(350, °° > o f wo» os 300) ~ 11-9 16-3 8,400 9,100 ,, 7,700 
(400 ,, - va we oe » 300) .| 13-0 17-7 | 8,750 | 10,500 ,, 7700 

— ~~ -——___-_ CN er SR SN SITE Hatem ane eie 

Steel —_ Brin.-hardness) and steel (Brin.-hardness 350) oie 14-1 19-2 9,100 9,100 and 9,100 
( - %” » oo (os o° 350) oon 16-3 22-2 9,800 10,500 ,, 9,100 
lh Fe oe a ee {| 18-7 | 85-6. | 10,500 | 10,500 °° 10,500 

Steel ( oe Brin.-hardness) and cast-iron oo i - . | pa 3-1 wi readin i [ " "8,500 a ~ 3,500 and 6,300 
(20 °° ~~ o - es oe 6-1 8-3 4,900 4,900 ,, 6,300 
250 7” aes Pa . y ol E ties | 10-1 13-7 6,300 | 6,300 |, 6,300 

Steel ( - Brin.-hardness) and phosphor-bronze_... ™ , -| eT 3 2 : j ’ 4:3 | 3,500 | is ' reat 
(20 = - 2 a - ee 6-4 | 8-7 4,900 
(250 | io ye ge Pleuhe | 7’ Pee 5,950 | - 

Cast-iron and cast-iron sees [y Y ;. 7 ay TH 1-99 i" 6,300 | al: “6.3 ad vei 





parts of two cylinders of corresponding curvature. In 
this case it is necessary to determine the static and 
equivalent load P,g for the pressure, according to 
Buckingham, since the diameters of the cylinders are 
the diameters of curvature of the flanks at the pitch- 


ei. ‘ 
line r = = sin a, and for the length of the cylinder 


the width of the tooth must be taken. 

he curvature of the profiles is different at every 
point, but it appears allowable to take the curvature 
at the pitch-line for the formula, as at this point the 
whole tangential force is often transmitted by one 


a very long time without any appreciable wear if the 
maximum permissible stress is not attained. On 
exceeding this value, they are quickly destroyed. As 





also be used for cast-iron with addition of steel. If by 
adding steel to the cast-iron the modulus of elasticity 
is considerably raised, the specific factor of pressure 
has to be specially calculated from the quality of the 
material. 

Gears made of hardened steel show a different effect, 
as there is no distinct fatigue limit, while the wear 
continues slowly with the time factor. In this case, 
it is advisable to choose the greatest allowable stresses, 
and also the specific factors of pressure, dependent 
on the required life.* Table VIII gives the corre- 
sponding values, 

To make the procedure clearer, equation (13) can be 
plotted or tabulated. For this purpose, omitting 
the factor of safety, it may be written :— 


2.2 


Peq 
——=d,.k. (13a) 
Sp b “1 Zz, + 2 
2.2 2 
Writing 27 2, 2 , , it is seen that for all possible 
=3 


gear ratios, the factor ———*— lies between the values 





l and 2, or 





23 
| We may therefore put : 
fpa = a, . k. (1 to 2) 


In Table IX, below, the values for d, . 


. (130) 
2. 2 
zy + 2, 

are given. 

The velocity ratios which are chiefly used in the 
design of machine tools were taken as the basis for 
the table. The steps between the ratios are small. 
It would therefore be possible to interpolate on, a 
linear curve without risk. 

To calculate the pressure on the profile of the gears is 
now a simple matter. The stress on the profile has the 
same value for both meshing gears. The gear which is 
more sensitive to pressure at the surface will be de- 
stroyed first, independently of whether the pinion or 
the gear is considered. Special research is only neces- 
sary for case-hardened gears consisting of different 
materials. It will then be necessary to examine 
whether for pinion and gear at the assumed number 
of repetitions (i.e., full revolutions of a certain gear) 
the corresponding allowable stress is not exceeded. — 

Measurement of Heat Generated.—The following 
formula, developed by the Gear-Manufacturing Com- 
pany, Friedrichshafen, is often used in Germany. It 
gives the highest allowable output for a unit of 
surface. If it be exceeded, there is danger that the 
gearing will be unduly heated and the flanks conse- 
quently begin to seize, The formulaf is: 

m,z.b 
20. Sw ° 

With high circumferential speeds at which the lubri- 
cant may be thrown out by centrifugal force and 
metal-to-metal contact occur, N should be modified to 
the following value : 


a 


m.z.b 
whet 


In the two formule : 
N = horse-power transmitted. 
m = module in mm. 
z = number of teeth of pinion. 
6 = width of tooth in mm. 
Sw = factor of safety, which must always exceed | with 
oil lubrication. 


With small circumferential speeds, the highest 





by this calculation the apparent load seems to be 


TABLE IX.—Vatvugs ror d,. 


permissible stresses are much smaller than those given 
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tooth. Equation (11) may therefore be written : 
0-35. Peg . cet. ee 
d, .sina d, 
Ca meme» Bota | Vedi - (12) 
Peg 
* * (x, z,) 
This equation reduces to 
2z 
k.d,.b. ——* 
Peg Bak: es eee jor Ogun, bagged 
Sp | 
Where, } 
pa “e:sime 51 
: - (= + =} = specific factor of pressure | 
4x 0-35 1 &E, in kg. per square centi- | 
metre. | 
a = pressure angle of gearing. | 
4, pitch-diameter of pinion in cm. | 


4 = number of teeth of pinion. 
*; = number of teeth of gear. 
actor of safety for stress on the profile. 


| It is necessary to inerease this value when the softer 














Trans- | : ' . 
mission | Diameter of the Smaller Gear d, in mm. 
Ratio, | ad : 7 ——. 
= | 20 | 30 | 40 | 50 | 60 70 | 90 100 | 120 | 140 | 160 | 180} 200 | 250 | 300 
pwrtk S18 | | BE oa a 
i | ! | | . \ 
1:1  ../ 2-0 | 3-0 | 4-0 | 5-0 |; 66 | 7-0 8-0 | 10-0 | 12-0 | 14-0 16-0 | 18-0 | 20-0 | 25-0 30-0 
1:1-26 | 2-23 | 3-35 | 4-46 | 5-58 | 6-69 | 7-81 | 8-92 | 11-15 | 13-38 | 15-61 | 17-84 | 20+1 | 22-3 | 27-9 | 33-5 
1:1-58 | 2-45 | 3-68 | 4-90 | 6-13/ 7-35 | 8-58 | 9-80 | 12-25 | 14-70 | 17-15 | 19-60 | 22-1 | 24-5 | 30-6 | 36-8 
1:3 2-67 4-0 | 5-33 | 6-67 } 8-0 | 9-33 | 10-66 | 13-33 | 16-0 | 18-66 21-3 | 24-0 | 26-7 | 33-3 | 40-0 
1:2-51 | 2-86 | 4-29] 5-72] 7-15 | 8-58! 10-01 | 11-44 | 14-30 | 17-16 | 20-0 | 22-9 | 25-7 | 28-6 | 35-8 | 42-9 
1:3-16 3-04 | 4-56 | 6-08 7-60 9-11 | 10-63 | 12-15 | 15-19 | 18-23 | 21-3 24-3 | 27-3 | 30-4 | 38-0 45°6 
1:4 13-2 | 4-8 |6-4 | 8-0 | 9-6 | 11-2 | 12-8 | 16-0 | 19-2 | 22-4 | 25-6 | 28-8 | 32-0 | 40-0 | 48-0 
lim 4-0 6-0 | 8-0 | 10-0 | 12-0 | 14-0 16-0 | 20-0 | 24-0 | 28-0 | 32-0 | 36-0 | 40-0 | 50-0 | 60-0 
! | aie) Vs Se: 
determined with fair accuracy, a value of S, = 1-0 is; by the Friedrichshafen formula for heat generation. 


sufficient for security against pressure on the profiles. 
Table VII shows the permissible specific factors of 
pressure for gears of mild steel and gears of cast-iron 
and phosphor bronze. The values for cast-iron may 


* In calculating kmaz, the corresponding permissible 
value of the softer material was taken as the stress. 


material, in meshing with the harder one, becomes hard- 
ened on the surface in consequence of cold working. 





For low revolutions, the Friedrichshafen formula is 
not reliable, but it is satisfactory above about 1,000 
r.p.m.; it can be used for fast-running and highly 
stressed gears, as, for example, in electrical drives. 

Efficiency.—Since the drive is positive, the efficiency 

* The life is approximately in inverse proportion 
to the 3-33 power of the load. Doubling the load 
reduces the life to about one-tenth. 

+ Hofer: Werkst-Techn., 1931, pages 129 to 131. 
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is determined by the reduction in tangential force. The 
latter appears as friction loss, because at all points of con- 
tact of the two flanks, the pitch line excepted, the move- 
ment is not pure rolling, but a relative sliding of one 
tooth on the other. It therefore follows that the effici- | 
ency depends on the lubrication and on the nature of 
the surface of the flanks. As regards the influence of 
speed, tooth pressure and tooth form, there are| 
differences of opinion. It appears, however, that only 
the tooth form has any important effect. All the | 
numerous tests* made to date, as well as theoretical 
investigations, have shown efficiencies of about 98 per | 
cent. to 99 per cent. with cylindrical spur gears, very | 
accurately set up and well lubricated. When the} 
gears are badly worn, greater losses occur, as| 
would be expected. The value of 0-98, for the effici 
ency of a pair of gears, may therefore be taken as 
corresponding to actual conditions. 

An illustrative example may be given in conclusion. 
It is desired to ascertain whether the second pair of 
gears in the double-reduction gearing of a lathe head- 
stock have the necessary factor of safety to ensure the | 
absence of excessive stress on the profiles It is assumed | 
that the pinion on the back shaft is of steel having a | 
tensile strength of 65 kg. to 75 kg. per square milli- | 
metre, and that the wheel on the spindle with which it 
engages of cast-iron with the addition of steel 
The tooth curves are 20-deg. involute, and the maxi 
mum error is 0-002 em 

The following values were obtained by measurement : 

For the pinion, ? 


is 


| 
| 
| 
| 


2; 26, 117 mm., 55 mm 
For the wheel, 
me 4:5, d,= 35lmm., 6, = 55 mm. 
d being the pitch diameter. With the spindle running | 
at 14-7 r.p.m., the circumferential speed of the pinion | 
is given by 
. m =< 351 x 14-7 
V 0-2 
60 x 1,000 
The turning moment on the spindle at this speed is 
115 kg. m. The turning moment on the pinion, 
allowing for the frictional moment on the two bearings, 
100 
M, 115 » 
, +x ( 
bearing to have an efficiency of 96 per cent. 
The wheel having a pitch diameter of 351 mm., the 
static circumferential force is 
N 9 
fa 125 712 kg 
351 | 
The static net load f is | 
Pot 712 | 
; : om zs 130 kg. per centimetre. | 
According to Table V, page 459, ante, C. 160 kg. 
per centimetre, and inserting this value in equation (8), 
Sa = 130 + 160 = 290 kg. per centimetre. 
From v = 0-27 m. per second, and f, = 290 kg. per | 
centimetre, the dynamic additional load is found from | 
equation (9), and is equal t« 


m dy 
t,= 78, | 


7 m. per second 


2 
) 125 kg. m., assuming each | 


} 


18, 


P stat 


' 
200 x | 
140-24 . /200 
Sd 
17-9 kg. per centimetre. 
The equivalent static load is obtained from equa- 
tion (10) 


Peq (f 813 kg. 


Flexure.—With a tooth form factor y = 0-138 for | 
78 teeth with 20-deg. involute (Table I, page 458, ante), 
the bending stress is found from equation (10), page 
459, ante, 

Peg 
oh - 
b.t.y 0:45 .”7.0-138 


b t) 5-5. (130 17-9) 


813 en 
758 kg. per 

sq. cm | 

It will be seen from Table IV. page 459, ante, that 

for cast-iron with addition of steel, the resistance to | 

continuous bending stress a) 1,500 kg. per square | 
centimetre, The factor of safety against fracture is : 

1,500 

758 


as follows: 


= = (approx.) | 


S, = 
This factor of safety is high, so that the gear wheel | 
is not subject to dangerous stress under the influence of 
tooth flexure. The formula of Bach would give : 
"30 
712 


0 45 


Pretut 


os “ra 92 kg. per sq 
, 5-5 


a cm. 
The difficulty with the Bach calculation lies in the 
uncertainty in the values for c which are to be assumed 
for different cases. 

The advantage of the Buckingham calculation is | 
that a better idea is obtained of the actual conditions by 
a full consideration of the various influences at work. 
lhe actual stresses are approximated to more exactly, 
snd the comparison with the resistance to fracture 
gives & more accurate factor of safety. 


* Kammerer, Kutzbach, Rikli, Westinghouse, Lewis 
and others. 


| give rise to a tendency to buckle thin plating. 
| hammer weighs 64 Ib., and is fitted with a sleeve-type 
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PNEUMATIC CHIPPING AND RIVETING HAMMERS. 
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Pressure on the Flanks.—For two gears of cast-iron 


1X, give as permissible values : 
fp = 17-5. 13-7 
The actual value for the above gears is 


81 
Sp 3 = 148 kg. per centimetre. 


240 kg. per centimetre. 


_ Pea . 
b 


The factor of safety against destruction by pressure | 


on the profiles is consequently : 
240 
148 

This value is greater than the limiting value of 1; 
the gear is therefore sufficiently strong against pressure 
on the profiles. 


Sp = 1-62. 








PNEUMATIC HAMMERS FOR AIR- 
CRAFT AND AUTOMOBILE WORK. 


THE two new types of pneumatic hammers, shown 


}in Figs. 1 to 3 on this page, have been designed by 


Messrs. Broom and Wade, Limited, High Wycombe, 
primarily for aircraft and automobile production work, 
but they can, of course, be equally well used for other 


industrial duties. The particular feature of the long- 


stroke riveting hammer, shown in Fig. 1, is that it has a 


slow hitting action and a powerful blow which is a 


compromise between the normal high-speed hammer 


and the type of riveter which is termed “ one-shot.” 
It is so slow hitting that it is quite an easy matter 
for the operator to deliver accurately four or five blows, 
and the reaction on the operator is practically nil. 
This method of riveting eliminates the risk of crystalli- 


sing Duralumin rivets, as the number of blows delivered | 


to close the rivets is so small. At the same time, the 
blows are not sufficiently powerful or uncontrolled to 


valve which allows the piston to pass through the 
valve and obtain the long stroke of 8 in. without undue 


overall length of the tool, the actual length being | 
By means of the throttle adjuster, the speed | 
| of the blows may be varied between 350 and 750 per | 


163 in. 


minute to suit the rivets being dealt with. The hammer 
consumes 8 cub. ft. of free air per minute at 80 Ib. 
pressure, and is suitable for closing rivets from -in. 
to ¥-in. in steel, or from j-in. to 4-in. in Duralumin. 
It forms small rivet heads in 5 to 10 blows, and, it is 
claimed, not only eliminates crystallisation of rivets, 
but also enables very fast production to be obtained, 
without the risk of oblique closing of rivets or damaging 
the plates. 

The valve mechanism of the positive pressure 
change-over type. In the cycle of operations, commenc- 
ing with the valve in the left-hand position and the 
piston at the fore end of the cylinder, as shown, air 
passes from the handle through the holesd d’ via the re- 
cess in the valve, moving the piston backwards ; exhaust 


1s 


AND 


The | 
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takes place through the passages in the valve chest ¢. 


}and hard steel with a Brinell hardness of 250, a pinion ; When the piston passes through the valve, compression 
| diameter of 117 mm. and a ratio of 4, Tables VII and | takes place behind it, acting on the surface f of the 


valve and moving it to its right-hand position ; air then 
| passes through the holes cc giving the power stroke. 
| When the piston passes the port 5 in the cylinder, pres- 
| sure is built up on the annular surface a of the valve, 
moving it again to its left-hand position, whereupon 
| the exhaust takes place and the cycle recommences. 

The second hammer, shown in Figs. 2 and 3, is a high- 
pune light chipper and riveter of very small size and 
| weight. It is particularly short and has been primarily 
| designed for aircraft work where spaces are very confined 
and a short hammer is essential. The weight of the 
jhammer is 2$ lb., and the overall length is 8} in. 
| It is fitted with a patented plate type valve of very 
simple design, which requires no lubrication or attention 
| and is not affected by dust or dirt. Owing to the short 
movement and light weight, this valve assures rapid 
change-over with the least loss of air, and enables the 
| piston, which operates with a stroke of | in., to deliver 
‘up to 4,500 blows per minute. The tool, which is 
fitted with an adjustable throttle for controlling the 
speed and force of the blows, consumes 8 cub. ft. of 
free air per minute at 80 lb. pressure, and is suitable 
for closing rivets up to ¥ in. in steel and in, in 
Duralumin. It can also be used for light chiselling 
and similar work. The operation of the hammer 
can be delicately controlled by the sensitive throttle, 
and the piston, being of the differential type, cannot 
hammer into the nose of the tool, as cushioning is 
provided should the hammer be inadvertently operated 
with the snap or chisel not held up to the work. A 
safety nose cap prevents the snap or chisel from being 
blown out by accidental depression of the trigger in the 
same circumstances. The handle is of Duralumin, 
and an adjustable control is provided to limit the 
amount of air which can pass the throttle valve. This 
adjustment can be set to give just the desired power of 
blow for any particular size of rivet. As stated, the 
piston is of the differential type, and the valve is of 
the plate type with a feeler-steel thickness plate valve ¢, 
Fig. 3. During the forward stroke of the piston, air 
passes from the space a a’ to the upper side of the 
valve plate, Fig. 3, and thence via the duct ¢ to the 
cylinder. The pressure in duct c falls as the piston moves 
forward and uncovers the exhaust port, with the result 
that the pressure built up on the opposite side of the 
| plate in the duct 6 moves the plate across to the opposite 
Air then passes the valve plate on the lower 


the 


side. 
side, and thence to the front-end of the cylinder via 
ducts d and d’. 








REGISTRATION OF Roap VEHICLES IN GREAT BRITAIN. 

A return issued by the Ministry of Transport, Whitehall 
gardens, London, 8.W.1, shows that the number of new 
motor vehicles registered in this country during Septem- 
ber was 32,835, compared with 28,128 in September, 
1935. Increases occurred in all classes, and moré 
| particularly in motor cars taxed on horse-power, and 

in goods vehicles. 
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THE INSTITUTION OF CIVIL 
ENGINEERS. 


Presidential Address.—By Sim ALEXANDER GIBB, 
G.B.E., C.B., F.R.S.* 


(Concluded from page 514.) 


Ports.—Increasing changes in ships and in the 
business of shipping during the last century have 
had their effect on port engineering, and it has some- 
times seemed that the demands of shipping threaten to 
impose burdens on. ports that, while not beyond the 
engineer’s technical skill, may cease to be economic. 
With maximum draughts up to 40 ft., the largest 
Atlantic liners can now berth in less than a dozen 
of the major ports of the world, and only very heavy 
expenditure has made even this possible. It was, I 
might add, near a point on the Clyde where Smeaton’s 
old chart shows 42 in. at high tide that the Queen Mary 
was launched in 1934. As a great part of all cargoes 
is now being carried in freight liners that run to 
definite schedules, with heavy penalties for delays, 
continuous expenditure is being required on port 
facilities, cargo handling arrangements and intensive 
mechanisation of every kind. The equipment and 
facilities of a modern port are—like its organisation 
and management—on so large a scale nowadays that 
a port, such as London, is indeed a complicated unit. 
These developments have gone on increasingly, and it is 
still impossible to see when a halt may be called. 

Transport.—I have referred to the major means of 
transport on land and sea, on the success of which 
modern civilisation, with its increasingly artificial 
conditions, is dependent. At no time has engineering, 
I think, failed technically to keep abreast of growing 
demands, although, to a great extent, the demands 
themselves have grown out of the opportunities that 
the engineer creates. There is, indeed, a danger that 
the machine may take charge, and perhaps the greatest 
problem that the engineer now has to face is the sane 
control of the forces of engineering. Nowhere is this 
more obvious than in transport. Co-ordination of 
transport has been started in this country, but has 
not yet got very far. It seems to me certain that 
sooner or later we must come to something like a unified 
control, at least in all questions of broad policy, of all 
means of transport. 

Obviously, before I leave transport, I must refer to 
aerial transport. It is just over 30 years since the 
Wright brothers made their first successful flight, 
and only some 25 years since Bleriot first flew across 
the Channel. Progress, always rapid, has during the 
last 10 years been so amazing that we have come to 
take for granted one epoch-making achievement after 
another. Spectacular flights at 6 miles a minute; 
the record of Campbell Black and Scott in reaching 
Australia on the third day out from England; Flight- 
Lieutenant Swain’s recent flight at a height of nearly 
10 miles, are not isolated or wasted instances of heroism 
and skill, but practical steps in the economic and 
commercial exploitation of the air. It will clearly 
become quite usual in a year or two to breakfast in 
London and to dine the next day in Delhi or Montreal. 
Imperial Airways now fly an average of 17,000 miles a 
day, in four continents and 24 different countries. 
They carry annually over 60,000 passengers and 15 
million letters. The commercial application of the 
aeroplane has not yet been developed very far, but it 
was almost wholly by air transport that the New Guinea 
goldfields, and various gold and copper mines in 
northern Canada, have been opened up. In New 
Guinea, all the machinery and parts for two large 
dredgers and hydro-electric plant of several thousand 
horse-power were carried wholly by aeroplane, over a 
range of mountains 5,000 ft. high, into the interior, 
and then assembled and put to work within a year. 
Before finally leaving the subject of transport, I would 
just refer to the development of oil pipe-lines as a 
means of oil carriage. The pipe-line from the Iraq 
oil-fields to the Mediterranean, itself a wonderful 
engineering feat, almost completely upsets the ideas 
ot geography that one learnt at school ! 

Agriculture—A few other directions in which 
engineering has advanced civilisation and created the 
Empire may be briefly mentioned. The droughts of 
the Middle West of the last few years have, perhaps, 
caused some doubts as to the ultimate result of turning 
the western provinces of North America into the greatest 
grein-growing area in the world. New ideas and inven- 
tions are all sooner or later pressed a little too far, 
ind that may have happened there to some extent. 


Broadly and basically, however, it was creative civilisa- | 
Hien in its best form that brought into cultivation in | 


western Canada 25,000,000 acres of virgin soil which 
how produce over 400,000,000 bushels in a year; this 
result was rendered possible only by the adaptation 
of engineering inventions at every stage, in the forms 
of the plough, the harvester, the railway, the grain- 
elevator, and the ship. 
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Trrigation.—The effects and successes of irrigation 
|are perhaps even more striking. It is in principle 
as old as man, but, with the exception of one or two 
| localities, it is within the last two generations only 
that it can be said to have had anywhere more than 
purely local significance. After the notorious Indian 
famine of 1865-67, irrigation works were started there 
on modern lines. That famine affected an area of 
180,000 square miles with a population of 47 million 
people. The great famine of Southern India in 1876-78 
involved 257,000 square miles and 58 million people, 
of whom 5} millions died. Famines do not now occur 
in India ; shortage and scarcity exist at times, but the 
possibility of areas of the size and population of Great 
Britain being left without food owing to failure of a 
capricious monsoon has long since been ended. In 
1931 over 31,000,000 acres of cultivated land were 
irrigated by Government irrigation works in India, 
at a capital cost of about 102,000,000/. The yearly 
value of the crops reaped from the irrigated land is 
about 65,000,000. 

The latest, and perhaps the most spectacular, of 
Indian irrigation projects is the Lloyd Barrage across 
the Indus at Sukkur, built at a cost of over 15,000,0001. 
It has more than doubled the area of cultivated land in 
the whole Province of Sind. It, too, like many great 
engineering works, is having its difficulties such as are 
inseparable from major interferences with nature, but 
no one doubts that the engineer will win in the end. 
In speaking of irrigation, mention of Egypt should not 
be omitted. Since the British connection began in 
1882, the repair and extension of the old irrigation 
system has more than doubled the productivity of 
Egypt, and has resulted in the growth of the population 
from under 7,000,000 in 1882 to over 15,000,000 
to-day. I would, in passing, refer to another type of 
irrigation in the Great Australian Basin of 600,000 
square miles, where, as there are no rivers, over 
3,000 artesian wells now tap the subterranean water, 
giving a daily flow of 500,000,000 gallons. 

Water-Supply, Sanitation, &c.—l now turn to 
domestic water-supply, so much to the fore in this 
country in the dry years of 1933-35. It is well to 
remember that even the worst cases of water-shortage 
then so constantly quoted would have been the usual 
experience in most parts of this country in our fathers’ 
—certainly in our grandfathers’—time. It was not 
until after 1866 that cholera, except as an occasional 
epidemic, was eradicated from this country. Over 
53,000 people died of it in 1848; over 20,000 in 1854. 
Many whose experience of Indian conditions is by no 
means remote probably find it hard to realise that 
even there clean water and sanitation are really 
becoming matters of practical import—truly one of 
the major social revolutions in the world! Large 
centres of population, wherever they may be, are no 
longer necessarily centres of disease. One could refer 
here, too, to such important aspects of engineering as 
drainage and reclamation, but time passes. 

Other Branches of Engineering.—The Institution of 
Civil Engineers stands for every form of engineering, 
and for all who turn the resources of nature to the use 
and benefit of mankind. So vast has been the exten- 
sion, and so many the ramifications of engineering in 
these latter days, that it would be quite impossible to 
follow up all these diverse paths. The same applies to 
younger branches, such as, for instance, chemical 
engineering, a development of the last twenty years 
and one of the bases of modern industrial planning. 
I must, however, devote a little time to some aspects 
of the greatest engineering development of the latter 
part of the nineteenth century, namely, the applica- 
tions of electricity, including the telegraph, the tele- 
phone, wireless in all its forms, electric light, heating 
and refrigerating, electric railways, electric furnaces, 
electric motors, electro-chemistry—itself a vast subject 
—and so on. 

Within two generations the telegraph and telephone 
have become the principal channels of business com- 
munication. The development of wireless is within 
the memory of all. Many of us had already started on 
our engineering careers when the first electric railway, 
the City and South London tube, was opened. By 
radio the most distant parts of the world are divided 
in point of time by the smallest fraction of a second 
only. Space, at least within the confines of this small 
planet, is ceasing to have any meaning. In another 
field of electrical engineering, the profound effects of 
the large-scale development of power from water has 
already been referred to. Industry is no longer chained 
to coal-fields. Adverse though it has been in some 
ways to our own narrower national interests, the rise 
of hydro-electricity has been one of the most powerful 
influences in Empire development. The most spec- 
tacular example of all is Canada. The total installed 
power there is 8,000,000 h.p., more than four-fifths of 
which is in the industrial provinces of Ontario and 
Quebec, where there is no coal. More than 95 per cent. 
| of Canada’s generating plant is water-operated. 

I hope such examples, sketchy as they are, sufficiently 
‘illustrate the two points with which I started—that 








engineering, turning to practical account the discoveries 
of science, is the basis of all civilisation, with all its 
achievements as well as its faults; and that in the 
same way engineering has been the foundation of our 
own great Empire, as it must be of every Empire. 
These are imposing claims to put forward, and serious 
responsibilities to assume, but they are, I feel, justified. 
If this high position has not always been accorded to 
us engineers by popular opinion, it is, I fear, in some 
degree because we ourselves have not always fully 
realised it. Although I speak as the president of the 
Institution of Civil Engineers only, I may claim that 
the whole history, intention, and objects of our Lnsti- 
tution justify me in speaking on such a matter for all 
engineering in this country. I have tried to demon- 
strate what engineering has done in moulding the 
history of the world and of our Empire. In my opinion 
the opportunities of the future are vastly greater than 
any that the past has offered, but, frankly, I look with 
anxiety on the years tocome. The machine sometimes 
seems to be taking control. Inventions and develop- 
ments succeed one another with bewildering speed, 
and there seems, unfortunately, to be no limit to 
the possible results of uncontrolled and misapplied 
ingenuity. In such circumstances no one can say 
where engineering may lead us or what limit there is 
to the power of the engineer. One thing is certain, 
and that is, that there must be control. 

This is an age of ever-increasing specialisation. The 
ramifications of engineering enterprise are endless, 
and engineering, I estimate, provides, directly or 
indirectly, the livelihood of about one-seventh of our 
working population, so it is inevitable that it should 
have become split up into dozens of different categories 
and groups. There are in this country alone over 
a hundred reputable engineering institutions and 
societies, with their own objectives and supporters. 
Sometimes we seem to lack that sane outlook and wider 
vision that characterised the outlook of our own 
Institution in its earlier days. If, however, we are to 
be able to deal adequately with the great problems of 
the future, we should, I am certain, seek now to put 
a brake on this continuous disintegration, and should 
attempt in some form or other to co-ordinate and unite 
engineering activities in the broadest sense. This is a 
view on which I have, I believe, the support of many 
eminent engineers. It is not my intention here to 
attempt to detail means of attaining the objective that 
I put before you, but I would emphasise as strongly as 
{ can the necessity for all of us, individuals and institu- 
tions alike, to subordinate some of our more personal 
and independent views and feelings to a common 
policy. 

This Institution, I am sure—and in this again I think 
I can speak for my colleagues—will always be ready 
to do all that is possible to achieve such an objective. 
In recent years, as many of you know, not a little has 
already been done to prepare the Institution for a new 
period of even greater activity than it has yet known. 
Its powers, scope, and objects were closely investigated 
and considered by a specially-appointed committee. 
In the successful expansion of its activities in connection 
with research, the Institution has lately undertaken a 
number of inquiries of great importance to engineers. 
These are evidences of the re-orientation in our outlook 
that is taking place. Useful work has also been done 
in the wider question of co-operation with other 
engineering institutions, but as yet it is still on far 
too restricted a scale. I would like to implant in the 
mind of every engineer in this country the idea of 
co-operation. I would like it to be possible for one 
broad policy to inspire and guide all classes of engineer. 
I would hope that in time there would arise a body of 
engineering opinion so weighty, so authoritative, so 
sure, so sane, that it would prevent waste of energy and 
misplaced enterprise, and would inevitably command 
attention in the politics and administration and life of 
our country and our Empire. I believe that that 
would be the greatest, and perhaps the only, safeguard 
for the future of civilisation. 








ROAD-CONSTRUCTION 
MACHINERY. 


Roap construction in the United States has directly 
benefited by the demand for machinery for handling 
earth in large quantities for such purposes as building 
levees or dams, levelling reservoir sites, filling erosion 
gullies, digging canals, &c., as such machines are of 
equal service in the grading of land for roads, the 
principle of the scraper being very generally adopted. 
Although our own roads are hardly on the scale of the 
great highways of America, an account of some of the 
newer machines used in that country may be of interest. 
Of the typical machines here described, it may be noted 
that all of them are operated by the ubiquitous tractor 
fitted with crawler tracks while, for the most part, the 
machines themselves are carried on heavy pneumatic 


AMERICAN 





tyres, a striking testimony to the utility of the rubber 
tyre in view of the very arduous conditions they are 
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called upon to meet in the operations above referred to. 
Other genera! characteristics of the newer machines are 
an increase in handling capacity and the provision of 
integral hydraulic or pneumatic machinery for working 
the scraping and dumping mechanism as against the 
method of effecting these movements by wire-rope 
gear from the tractors. 

The scraper shown in Figs. 1 and 2, annexed, per 
tinently illustrates the points just referred to. It is 
a hydraulically-operated scraper of a capacity of 
approximately 124 cub. yards, and is towed by a 
tractor of between 70 h.p. and 90 h.p. The machine 
is manufactured by Messrs. The Austin-Western Road 
Machinery Company, Aurora, Illinois, U.S.A. and is 
shown in the working position in Fig. 1, and in the 
carrying position in Fig. 2. The main frame is pivoted 
on the back axle which is provided with four pneu- 
matically-tyred wheels 20 in. in diameter by 13} in 
wide, the span to the outside of the wheels being 
9 ft. 6 in. The frame, from which the pan of the 
seraper is suspended, is parallel-sided in way of the 
seraping bowl and is then tapered inwards to a box 
embracing a vertical column. This column is connected 
to the front axle in such a way as to ensure flexibility 
of the axle in both the horizontal and vertical planes. 
The front axle is fitted with two wheels of the same 
type and size as those of the rear axle Ali the wheels 
are fitted with Timken roller bearings. An extension to 
the frame above the rear axle carries a 32-h.p. four 
cylinder petrol engine driving the hydraulic pumps 
serving the several operating cylinders. 

The engine and pumps are seen in Fig. 1, but the 
front part of the carriage is best shown in Fig. 2. 
The box to which the ends of the frame are secured is 
connected by links to the piston of a hydraulic cylinder 
situated inside the column, and is traversed vertically 
as required. In the carrying position of Fig. 2, the end 
of the frame is raised to such a height that the pan is 
lifted about 11} in. clear of the ground. Conversely, the 
pan may be lowered to give any depth of cut desired 
up to 8in. As the frame is connected to the back axle 
by a vertical member the frame is free to tilt without 
any spreading of the wheel centres, a construction 
which permits the rear wheels to be at a higher level 


than the front ones as is necessarily the case when | 
discharge is taking place and the rear wheels have to | 


pass over the deposited material. The cutting edge 
of the bow] is, of course, formed on the bottom of the 
pan and is 9 ft. 6 in. wide. A curved front gate closes 


to the cutting edge in the carrying position and can be | 


opened to any height desired when the machine is 
either cutting or discharging. In the former operation 


the opening is usually kept relatively small as this | 


increases the speed of the entering material and ensures 
more even filling but, when discharging, the gate is 
usually opened more widely, though it can be regulated 
to spread anything from a thin layer to a depth of 
about 24 in 

The gate is operated by a pivoted double-acting 
hydraulic cylinder at each side of the pan. The 
operating mechanism is shown in Fig. 2. It differs 
slightly in detail from that seen in Fig. 1. The contents 
of the pan are discharged by the horizontal traverse of 
a vertical false back to the pan. This back is directly 
operated by the hydraulic cylinder visible below the 
engine in Fig. 1, and its weight is carried by flanged 
rollers on rails on the top of the frame, these rollers 
also preventing lateral displacement The four 
hydraulic cylinders are controlled electro-magnetically 
from the driving seat of the tractor. The several leads 
are grouped in the single cable seen above the draw- 
bar in Fig. 2, a plain draw-out plug forming the 
connection the tractor so that no damage would 
occur should the drawbar coupling become disengaged. 
The actual controls consist of push-buttons arranged 
on the bracket seen near the driver's elbow in Fig. 1. 
The push-buttons actuate the valves of the hydraulic 
system and a rapid and precise control of the various 
pistons is effected. The engine idles when hydraulic 
power is not demanded. 

Another new hydraulically-operated wagon scraper 
is shown in Figs. 3 adjoining and 4, page 571. This has 
a capacity of 7 cub. yards, and is made by Messrs 
Continental Roll and Steel Foundry Company, 
332, South Michigan-avenue, Chicago, Illinois. It is 
a two-wheeled machine and is towed by a 60 h.p. to 
75-h.p. tractor. In tis case, however, the hydraulic 
power system is not mounted on the scraper, but is 
embodied in the tractor and is driven from its propelling 
engine, the connection between the pumps and the 
hydraulic cylinders on the scraper being made by 
flexible armoured hose. Several of the machines are 
shown just after having finished a cut in Fig. 3, and one 
in the discharging position in Fig. 4. The former 
illustration shows very well the use of scraper machines 
in a road-grading operation. The main frame is yoke 
shaped with a central drawbar. The wheels, 20 in. in 
diameter, by 134 in. wide, are carried on short axles 
on the frame, the pan lying between them and being 
pivoted on that part of the frame extending beyond the 
axles. The pivot can be made out in both illustrations 
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HYDRAULICALLY-OPERATED SCRAPER AT WORK. 
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to the rear of the wheels and below their axis, but is ; the digging bucket. 


somewhat obscured by the accumulation of earth on 
the frame extensions. 

The pan itself is composed of three parts which 
occupy different relative positions in scraping, carrying 
and discharging. All are constructed of electrically- 
welded alloy steel plates. These parts are, first, the 
main body which is pivoted on the frame and forms 


lof the bucket is identified by the small stream 


Yp. Scrapers on CompLeETION OF CUT. 


This is tilted to the cutting depth. 
&c., by the hydraulic gear, one piston rod of w hi h 
is seen in Fig. 4, passing behind the left-hand whee! 
of the machine. The position of the cutting edge 
or 
escaping material seen above the wheel. The second 
member, or apron, is hinged to the first one at the top 
and has a curved bottom, the lower edge of which, in 
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Fie. 4. 7-Cus. Yp Soraper iy DiscnarGine Position. 

















Fic. 5. 10-Cus. Yop. Arm Oprratep ScraPEeR In CuTtine Position. 











Fie. 6. 


10-Cus. Yo. Scraper 1n Loap-Carryine Posirion. 


the discharging and carrying positions, meets the cutting , cutting edge is adjustable up to a maximum of 3 ft. 2 in. 
edge so as to make, in conjunction with the third|The machine, when used for carrying, that is, when 
member, a large capacity container. The third | filled by an excavator and employed to remove the 
member, or door, is also curved and is hinged on the spoil to the dumping ground, has a capacity of 9 cub. 
bucket. It is connected at the bottom to wire ropes yards, as compared with the load of 7 cub. yards nor- 
‘nchored to the frame. These ropes, passing over| mally obtained from the scraping operation. 

pulleys on the bucket, are of fixed length and are slack! The scraper, or Midwest-Patterson scoop as the 
when the door is closed, as in Fig. 2. When the bucket | makers term it, shown in Figs. 5 and 6, differs as 
is tilted for discharging as in Fig. 4, the pulley, moving | regards the operating power from the two machines 
‘hrough an are, tightens the rope so as to tilt the door | just described as the bucket mechanism is actuated 
round its own centre and thus causes it to open. The | by air cylinders instead of hydraulic cylinders. It 
lepth of cut is regulated by the degree. of forward | has a capacity of 10 cub. yards and is manufactured 
tilt of the bucket and may be set by the hydraulic| by Messrs. Midwest Piping and Supply Company, 
cylinders to any depth desired up to 12 in. The Incorporated, 1450, South Second-street, St. Louis, 











pening between the bottom edge of the apron and the | Missouri. The machine is tractor-towed and is carried | 
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on six wheels arranged in three groups of two, the axle 

| of the front pair being attached to a swivelling fore- 
carriage to which the drawbar is coupled. All the 
| wheel assemblies are interchangeable. The tyres are 
| 24 in. in diameter by 13-5 in. wide. The frame is 
| constructed of seamless steel pipe with the severa] parts 
| welded together and the brackets, &c., welded on. 
It serves also as a reservoir for the air-compressing 
plant, the capacity being ample not only for the cylinder 
operation but for tyre inflation or for actuating a rock 
drill when necessary. There are three air cylinders 
pivoted at their rear ends. The bucket is made of 
high tensile steel, welded throughout, and is in two parts 
coupled together by a hinge at the top. The front 
cylinder moves the front, or apron, of the bucket, 
through the lever system of levers and rods, seen in Fig. 
6. The two back cylinders are connected to a lever 
structure pivoted on a vertical member of the frame, 
as shown in Fig. 5. The system is virtually a bell- 
crank lever with the connection to the cylinder piston 
rod at the end of one arm and a connection to the 
hinged joint of the bucket parts at the end of the other 
arm. Movement of the vertical arm in an outward 
direction from the cylinders thus lowers the bucket 
until its edge is in the cutting position. The front 
part of the bucket is opened by the drag links of the 
lever system of the front cylinder, the movement being 
round the hinge between the bucket parts. The cutting 
edge can be lowered to give a maximum cut of 12 in. 
deep, and the opening between it and the front part 
of the bucket can be regulated as desired to suit the 
material being handled. The machine is shown in 
Fig. 5, taking a 6 in. cut. In the carrying position 
of Fig. 6, the bottom of the bucket is 18 in. above 
the ground. The bucket tilts through an angle of 90 
deg. when dumping and the depth of the layer of spread 
material is easily regulated. 

The power unit is not prominent in the illustrations 
but can just be made out in Fig. 6, behind the operator 
on the scraper, this machine not being controlled from 
the towing tractor. It consists ofa petro] engine driving 
an air compressor, the cylinders of both units being 
air-cooled to avoid risks from freezing. The air is com- 
pressed in the frame to a pressure of 125 lb. per square 
inch. The use of air for power operation is claimed 
to give more rapid dumping than when hydraulic 
power is employed, and the cylinders are so powerful 
| that by pushing the bucket into an extreme downward 
| position the frame of the machine can be lifted so 
that the wheels are well clear of the ground, a feature 
stated to be useful for clearing the wheels in soft ground 
or when changing tyres. The machine has a low 
centre of gravity and can thus work safely on ground 
sloping in a direction at right angles to its axis. 


(To be continued.) 











CHEMICAL ENGINEERING 
CONGRESS. 


(Concluded from page 518.) 
Section M.—GENERAL Aspects; RESEARCH. 


Section M of the Chemical Engineering Congress 
was devoted to the consideration of General Aspects, 
under which heading were included papers dealing 
with the research and industrial developments which 
had been undertaken with a view to examining specified 
problems in the chemical industry. Among these 
papers was one on “ The Organisation of an Industria! 
Research Station,’’ by Mr. A. E. Dunstan who, con- 
fining himself to the case of the petroleum industry, 
said that the greatest care should be exercised in the 
selection and the control of the staff in such labora- 
tories, so as to ensure that the workers were surrounded 
by the best kind of environment. While the staff must 
be regarded as a team working for a common goal, an 
individual member should not shelter himself behind 
commercial effort alone, since an unduly rigid organisa- 
tion always defeated its own end. A staff might, in 
general, be divided into three main groups arranged 


|in accordance with the practical and academical 


attainments of the individuals concerned, consisting of 
junior, works, and research chemists. In the course 
of time a junior chemist usually entered the class of 
works chemists, but the men best suited for research 
represented a special class composed of those who 
were attracted to either industrial or applied problems 
of research. The aim of industrial chemists working 
under these conditions was that of obtaining an 
intimate acquaintance with the products of their 
company, in order that they could make comparisons 
between alternative materials and methods of manufac- 
ture in given cases. It followed that such chemists 
were responsible for the invention and development of 
new products, as well as the drawing-up of reports 
on the processes which were submitted for the con- 
sideration of the departmental heads of an establish- 
ment. On the other hand, men engaged on applied 
research devoted their attention to basic, rather than 
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practical, investigations, which implied a knowledge 
of modern achievements in the related spheres of pure 
science. It was added that in order to examine the 
new manufacturing operations that appeared from 


time to time, it was frequently necessary to erect and | 


establish laboratories containing scale-models of the 
equipment used for particular purposes in the refineries 
and factories generally. 

The author elucidated one aspect of the subject 
with reference to the research station of the Anglo- 
Iranian Oil Company, at Sunbury, the present site of 
which covered an area of 104 acres. This institution 
included laboratories devoted to research, develop- 
ment, and analytical work, in which new discoveries 
were examined before the involved ideas were passed 
on to the staffs occupied in the field and the refineries. 
Along with the various laboratories and workshops, 
the station contained an engine-testing laboratory, 


where separate cubicles had been erected for housing | 


a number of the C.F.R. engines that were now used 
internationally for the measurement of the knock- 
rating of fuels for the engines of cars and aircraft. 
Each cubicle was arranged so that the air could be 
heated and humidified to simulate atmospheric condi- 
tions found in tropical countries and at high altitudes. 
The equipment included different types of internal- 


| telegraphy, the use of which had 


combustion engines fitted with the apparatus required | 


in the course of tests, and several indicators were avail- 
able for the purpose of showing the variations in pressure 
at given points on the fuel-systems ; 
also included some for indicating the movement of the 
fuel valves on heavy-oil engines, the most recently 
developed involving the use of a cathode-ray oscillo- 
graph and a valve amplifier. 

The noise caused by engines working under testing 
conditions was investigated with the aid of a micro- 


the instruments | 


ENGINEERING. 
regarded as a prudent form of investment over a 
period of about five years. 

Although an intimate relationship existed between 
the research work mentioned in the paper and that 
done in universities, the author was of the opinion that 


|industry should undertake its own research, since it 


was necessary in these circumstances for industrial 
concerns to choose and control the fields of work under 
review. Consequently, the primary aim of universities 
should be that of training the personnel for laboratories 
engaged on the study of new commodities and manu- 
facturing methods. Attention was drawn to the 
marked success that had been achieved in this direction 
by the Bell Telephone Company, and the General 
Electric Company of America, to which might be 
added the results obtained during the past nine years 
by the Du Pont Company with respect to its research 
department. In support of the need for such organisa- 
tions, it was said that the laboratories give rise to new 
products which possessed not only the properties 
anticipated by the investigator, but also unexpected 
characteristics that might be utilised in the future. 
For example, neither Hertz nor Clerk-Maxwell—nor 
even Marconi—envisaged during the initial stages of 
their work the wide range of applications for wireless 
n greatly extended 
during recent years as a result of fundamental investiga- 
tions into the subject of electronics. 

In an interesting paper on the subject of “ Research 
Institutes and Designing Establishments for Chemical 
Engineering in the U.8.8.R.,” Professor N. F. Jusch- 
kewitsch said that, although there had been practically 
no chemical industry in Russia prior to 1917, the 
subsequent progress in this sphere had been such 


| that at the present time Russia was one of the principal 


phone coupled to a valve amplifier that recorded a | 


measure of the noise on the scale of a sensitive meter, 
and a mechanism connected to the engine made it 
possible to confine the examination to a prescribed part 
of the working cycle. It was further observed that 


the same instrument could be used for the measure- | 
ment of the vibrations which occurred on the structure | 


of an engine. With the exception of the water supply, 
the above-mentioned station was self contained, since 


sources of chemical products, and was in fact the 
largest producer of synthetic rubber and chromium 
salts. The very rapid industrial growth which had 
taken place during the past ten years was largely 
attributed to the help afforded by the various scientific 
and technical research institutions referred to in the 
paper, which had resulted in the manufacture of a 
wide range of commodities from raw materials that 
were of native origin. The research organisations 
engaged on theoretical and applied chemistry in the 


some of the heavy-oil engines utilised in the testing | U.S.8.R. employed more than 10,000 engineers and 


department also generated the electric power needed in | chemists, and the various establishments 


the establishment. 
Mr. C. M. A. Stine, in his contribution entitled “ The 


| 


ight be 
divided into three main groups. The first of these 
consisted of national organisations and laboratories 


Place of Fundamental Research in an Industrial | connected with the universities and technical colleges, 
Research Organisation,”’ defined fundamental research | all of which were devoted to the theoretical work of 


as a quest after information concerning the properties 
and behaviour of matter without reference to specific 
applications of the facts thus discovered, but the 
author added that a monetary motive was nevertheless 
implied in the work when undertaken by industrial 
coneerns. There was a need for differentiating between 
this kind of investigation and that of the * pioneering ” 
kind, the distinction being based mainly on the scope 
and extent which limited the work with respect to the 
practical objectives in view. For instance, the examina 
tion of mono-molecular films by 
electrical equipment might be fundamental research, 
but the investigation of such films on the part of oil 
refiners engaged on the production of lubricants might 
well take the form of applied research. As the industrial 
pursuit of fundamental research was actuated by 
considerations of commercial policy, it provided a 
means for the future development of products and 
manufacturing processes, since the procedure led to the 
solution of the more difficult kind of practical problem 
encountered in the progress made along these lines. 


manufacturers of | 


first importance in the chemical industries, and in this 
manner the institutions supplied a training ground for 
university graduates. A system of more than 40 branch 
institutes for research purposes formed the second 
group, where the object of study was that of investigat- 
ing and developing the most efficient processes for the 
manufacture of chemicals that were already produced 
in the country, as well as that of evolving methods for 
the production of new materials. As an indication of 


|the magnitude of this group of institutes, which 
received an annual grant of 120,000,000 roubles 
(equivalent to 360,000,000 French francs), it was 


noted that the work involved 15,000 employees, whose 
services were at the disposal of the separate branches 
of the industry. The research laboratories attached 


| to factories constituted the third group of institutions, 


where investigations were made into the industrial 


| conditions necessary for the maximum rate of produc- 
|tion in specified factories, which work involved the 


The staff of establishments engaged on such activity | 


thus ensured continuity in the control of quality and 
economy of production, which in turn gave rise to 
groups of spec'alists who could be consulted on the 


problems of applied research that were associated with | 


given industries. When such organisations were 
properly conducted, the author continued, they tended 


| constructed at a minimum cost. 


to strengthen the relations between a factory and its | 
| tutes with the corresponding designing departments, 


research department, and with this end in view it was 
desirable that university graduates having special 
aptitude for research should be 
laboratories in mind. 

\ long view should be taken when considering this 
type of activity, as in all probability outstanding 


results would not be obtained within a period of two | 


or three years, say, whence at the outset of a scheme 
it was desirable for the management to allocate 
sufficient money to meet the needs for a corresponding 
number of years. 
remarking that the company with which he was 
connected employed about 25 men for the purpose of 
conducting fundamental research, and for the year 
1935, had allocated the sum of 200,000 
dollars, which represented approximately 3-3 per cent. 
of the total amount allowed for research in the principal 
and subsidiary factories of the company. This sum 


had proved to be adequate for investigations into the 
major lines of research, and though no results might be 
obtained for a number of years, the procedure was 


American 


attracted to the | 


| included the arrangement and design of chemical fac- | 


The author illustrated the point by | 


| 


design of the equipment needed for the operations under 
examination. 

It was also remarked that 15 of the branch institutes 
were specially engaged on the design of machinery, 
which was undertaken by about 4,000 engineers, and 
it had been found that this centralised control of 
design made for standardised plant which could be 
The results obtained 
in this sphere had been such that it was proposed in 
the near future to unite a number of the branch insti- 


and thus avoid the possibility of repetition in matters 
of research. The elaboration of the various problems 
and schemes associated with the industry, which 


tories throughout the Soviet Union, was facilitated by 
the fact that the plans were submitted and approved 
at the commencement of each year. The majority of 
the institutes included experimental stations that were 
equipped with semi-industrial, or actual plant, and 


produced by these installations was almost entirely 
expended on the research subsequently undertaken at 
the institutions concerned. 

Reference was also made to the different research 
and designing organisations engaged on co-ordinating 
the methods of planning, which was carried out by the 
most experienced engineers and chemists available 
for given classes of work. The principal positions in 


| the whole scheme were occupied by members of the 


Academy of Science and university professors, to which 
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body were added, from time to time, highly-qualified 
engineers with experience in the methods of production 
followed in the more important branches of the indus. 
| try. In this manner the designing institutes formed 
a link between the research and industrial departments, 
since the various institutes designed and constructed 
scale models that afforded a means of obtaming the 
data required for the construction of the actual 
machinery involved, which information was utilised 
by the corresponding drawing office. Regard being 
had to the national character of the scheme, the staffs 
of the institutes were constantly renewed by graduates 
from the universities and technical colleges. 

During the initial stages of this organisation, the 
author continued, the rate of development had suffered, 
due to the lack of experienced engineers, in consequence 
of which the output for certain factories had fallen 
short of expectations. Since the initiation of the 
Stakhanov movement, however, this shortage had 
been overcome to such a degree that the projected 
output had been exceeded in almost all the chemical 
factories, as was demonstrated by the detailed informa- 
tion given in the paper. 

Mr. N. S. Kyoku, in a paper on “ Publie and Private 
Research Institutions Connected with Chemical 
Industry in Japan,” gave a short account of the 
development of research during the past half century, 
which had commenced in the Imperial University of 
Tokyo, and had gradually spread to other universities 
and colleges. The research work was simultaneously 
taken up by the large industrial concerns, in which 
connection mention might be made of the Institute 
of Physical and Chemical Research, founded in the 
year 1917, for the purpose of research, as well as the 
manufacture and repair of precision instruments ; 
this establishment employed 261 men, and involved 
an annual expenditure of 841,000 yen. The paper 
contained a list of the principal institutions devoted 
to this class of work, 160 in number, about half of 
which were national laboratories associated with the 
various universities, while the remaining 90 organisa- 
tions were financed and controlled by private or 
industrial undertakings. These research stations gavi 
employment to 3,600 men, about 45 per cent. of which 
figure was accounted for by those engaged in th 
national institutions. The author said that at the 
present time the Government was endeavouring to 
establish the chemical industry on a sound basis, by 
methods of co-ordination on the one hand, and on the 
other by initiating constructive measures for future 
developments in this direction. The progress alread) 
made along these lines had been facilitated by the fact 
that the national laboratories placed their resources at 
the disposal of the private organisations, in addition 
to which the Government published information of 
value to certain branches of the industry, and in this 
manner a measure of co-ordination had been obtained 
within the sphere occupied by this class of research. 








CATALOGUES. 


Electrical Equipment.—House-service alternating 
current energy meters for single-phase two-wire loads, 
alternating-current prepayment meters for single-phase 
two-wire loads, and tier type low-tension terminal boxes 
for pole mounting outdoor use, are described in leaflets 
reaching us from Messrs. British Insulated Cables, 
Limited, Prescot, Lancashire. 

Marine Diesel Engines.—Messrs. Werkspoor N.V 
Amsterdam, Holland, have forwarded an attractivel) 
illustrated catalogue of marine Diesel engines of the 
standard crosshead and low crosshead types. The size 
of engines built has now reached the figure of 10,000 
indicated horse-power per single unit. A list of ships 
fitted with engines made by this firm is included. 

Oxide Cathode Rectifiers.—A discussion of the theor) 
design and construction of oxide cathode rectifiers for 
all purposes where direct current is required from 40 
alternating-current supply is given in a catalogue 
received from Messrs. Crypton Equipment, Limited. 
North Acton-road, Park Royal, London, N.W.10 
These rectifiers are suitable for a large number of uses. 

Speed-Selectors.—Attention has been drawn in our 
columns to the common difficulty in machine-too! 
processes of quickly selecting the best available speeds 
to suit the size of work, the material to be cut, and the 
cutting tool. The speed-selectors of Messrs. Murray 
Colour Controls, Limited, Wood-lane Chambers, Heading 
ley, Leeds, 6, are familiar to many of our readers, having 
| been designed to overcome this difficulty. They are 
| available for attachment to individual machines or t 
A leaflet issued by the firm 





| serve a group of machines. 


: SH | gives salient features of the system. 
the money received from the sale of the commodities |8 : 


Turbine Blading.—Possessing the increased hardness 
and tensile strength required for turbine blading, Stay 
| blade steel is a further development of the well-known 

Staybrite steel of Messrs. Firth-Vickers Stainless Steels, 
| Limited, Staybrite Works, Sheffield. It is produced u 
the form of hot-rolled bar, sheet, strip or wire, and can 
| be readily machined, and can be welded by the oxy 
| acetylene and are processes. Its mechanical and 
| physical properties, mechanical properties at elevated 
| temperatures, resistance to corrosion and erosion, and 
| methods of manipulation form the subject-matter of # 
| recent leaflet published by the firm. 
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Nov. 27, 1936.] 
THE KINCARDINE-ON-FORTH 
ROAD BRIDGE. 


. a casing. 
(Concluded from page 438.) casing automatically trips the main circuit- 
A visw of the completed Kincardine-on-Forth | breaker. 


road bridge, the construction of which was described 
on page 438, ante, is given in Fig. 34, the swing 
span being illustrated in Fig. 35. Proceeding to 
further details, it may be stated that the operating 
machinery is housed beneath the road and above 








| the span, through rotating brush gear. The slip-ring 
column and brush gear are enclosed in a sheet-steel 


BRING _ 


a Paoh de head 


The withdrawal of the door bolt on this 


The two 50-h.p. motors drive, through reduction 
gearing, horizontal shafts, at the ends of which are 
bevel wheels. The latter mesh with similar 
wheels on two vertical shafts, which are carried in 
brackets riveted to the outside of the drum girder. 
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Fig. 34. View or Brince FROM THE NORTH. 
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that it can be started up immediately, being con- 
trolled from a panel in the control cabin. The panel, 
shown in Fig. 37, is fitted with two levers, one 
for starting the engine and the other for stopping 
it, as well as with speed-control handwheels and 
gauges. The Brush system of control was described 
in ENGINEERING, vol. cxl, page 355 (1935). 

The other plant in the machine room comprises a 
pump, which is driven by a 25-h.p. motor and 
supplies oil under pressure for operating the bolts 
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the drum girder. It consists of two 50-h.p. motors, 
made by Messrs. Laurence, Scott and Electromotors, 
Limited, Norwich, and supplied with direct 
current from an 80-kW Ward-Leonard motor- 
generator set. This set is connected to the public 
mains through a slip-ring column, the latter being 
bolted to the fixed pivot round which the span 
revolves. This column, an illustration of which is 
given in Fig. 38, page 575, carries 60 rings. These are 
connected not only to the principal Pirelli-General 
submarine cable through which a supply is given 
from the mains, but to such apparatus on the 
fixed spans as the lamps, signals, telephones and 
the motors for operating the traffic gates. Connection 
is also made from it to the control cabin, which is 
situated 30 ft. above the roadway, in the centre of 





Swine Span IN OPEN POSITION. 


Fie. 35. 


These shafts also carry pinions, which engage with a 
stationary rack bolted to the lower roller track. 
Details of the drive are shown in Figs. 24 to 27, 
Plate XXIV, ante. In event of a breakdown of 
the main supply the two driving motors can 
be connected in series and supplied with direct- 
current from a 27-kW direct-current generator, 
which enables the swing span to be moved at 
half-speed. This generator is coupled to the 
same shaft as a 23-kW alternator, from which a 
supply can be given in emergency to the lighting 
circuits, the two machines being driven by a 160-h.p 
four-cylinder horizontal, opposed-piston oil engine 
which was constructed by Messrs. The Brush 





Electrical Company, Limited, Loughborough. This 
unit is illustrated in Fig. 36, and is designed so 






























locking the swing span and the wedges which lift 
the ends of the span level with the abutments. In 
emergency, the bolt and wedge gear, which was 
supplied by Messrs. Tangyes, Limited, Birmingham, 
can also be operated by a hand pump. Finally, there 
is an electrically-driven compressor for charging the 
air bottles of the oil engine. The turning machinery 
was constructed by Messrs. J. M. Henderson and 
Company, Limited, Aberdeen, and the roller path 
and turn table, details of which were given in our 
issue of October 23, by Messrs. Sir William Arrol and 
Company, Limited, Glasgow. It may be added that 
the whole of the unseen portions of the bridge have 
been protected by the Dampney three-coat treat- 
ment, while the visible portions have been given 
two coats of Mettal aluminium paint, applied over 
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1 priming coat of Miraculum red lead filler. This 


pany, Limited, Newcastle-upon-Tyne. 


the traffic gates on the fixed and swing spans and the 
various signalling devices, are controlled from a desk 
in the operator’s cabin, where the necessary switch- 
year is also installed. 
and manufactured by Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, Lon- 
don, W.C.2. The main switchboard is divided into 
three sections. The first carries the controls for the 
motor of the Ward-Leonard set as well as the con- 
tactors and isolating switches for the lighting, 
heating and other auxiliary circuits. The second 
section controls the main and stand-by generators 
and carries the relays for the turning operations, 
while the third comprises panels for the gate and 
pump motors, the wedge and bolt synchronising gear 
and the relays in connection with the turning gear. 

Views of the operator’s desk are given in Figs. 41 
and 43, Pate XXX. This carries the main control 
handwheel in the centre, above which is an indicator 
18 in. in diameter, showing the position of the span. 
The needle of this indicator is driven by one of the 
main turning motors through a pair of Twyntorq 
machines. On each side of this indicator are three 
smaller indicators, which show the position of the two 
bolts and the four wedges. The two panels on either 
side of the central indicating panel carry lamps 
showing the state of the bridge gates, wedges, 
bolts, semaphores and traffic lights, as well as whetcer 
the main circuit-breaker on shore and the lighting 
breaker are open or closed. These breakers are 
operated from switches on the lower left- and right 
hand panels of the control desk. 
carries a “road clear” 
switch for connecting one or other of the pilot 
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EMERGENCY OIL 


| span. 





| stopped on any of the intermediate studs. 
This equipment was designed | the first stud, the contactor of the pilot motor and a 





| key switches. 
The same panel | further operations shall be carried out in the correct 
switch and a change-over | sequence, are also energised. 
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During this quarter revolution, the hand- 
was also supplied by Messrs. J. Dampney and Com- | wheel passes over eight studs and causes the opera- 
tions necessary for completely opening or closing 
The whole of swing-span turning gear, as well as | the span to be performed in the correct sequence. 


If for any reason it is desired to carry out a partial 
series of operations only, the handwheel can be 
On 


relay determining the direction in which the span 
is to be moved are closed. As a result, the drum 


| of the main controller is turned in the required 


direction through an eighth of a revolution, and is 
then brought to rest by the opening of the pilot 
contactor. Meanwhile, the motor-generator starter 
has been closed, so that this machine runs up to 
speed. When its field voltage has been built up, a 
voltage contactor is closed, which re-makes the 
pilot contactor circuit. This causes the drum 
of the master controller to resume its travel through 
another quarter of a revolution, when it is again 
brought to rest. 

During this further period of travel of the master 
controller the motor of the pump actuating the 
bolts and wedges is connected to the generator and 
is run up to full speed on light load, since the suction 
valves are off their seats. The green traffic lights 
for the wheeled traffic on the bridge are changed 
through amber to red and warning bells are rung, 
and the pedestrian lights above the footpaths are 
also changed to red. 

When the assistant operator on the span roadway 
has ascertained that all traffic is clear of the swing 
span he notifies the operator in the control cabin 
by a bell signal, which is actuated from one of three 
The relays, which ensure that the 


The master controller 
then moves through the next eighth of a revolution, 


motors which drive the main drum controller. | thus causing the gates across the swing span roadway 


These motors can be seen on the right of Fig. 43. 


to be lowered, the warning bells to be silenced and 


Push buttons for setting the master relay, for | one of the two semaphore arms at the ends of the 


shutting down the plant in case of emergency, and 
for inching the turning motors, are mounted on 
the central panel below the main handwheel. 

To open the span, the operator first closes the 
shore circuit-breaker and the main lighting circuit- 
breaker by moving the appropriate switches on 
the control desk. A supply is thus given both to 
the main and the pilot motors. The re-set button, 
which energises the master relay, is then pressed 
and the main handwheel is turned through 90 deg. 
in the direction in which it is desired to move the 








jetty to be lowered. This indicates to waiting 
vessels that the bridge will be swung round to the 
open position after about 4 minutes. During the 
next eighth of a revolution made by the controller, 
solenoids lower the pump suction valves on to 
their seats and set the reversing valves for the 
correct direction of travel, so that the wedges are 
withdrawn. ‘ihe bolts are similarly withdrawn 


during the next eighth of a revolution, while the 
pump motor is stopped and the main generator 
turning motors. 


is connected to the During 
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withdrawal, both bolts and wedges are controlled 
by the synchronising gear described below. With 
the controller on the next step the span is swung 
out into the “river open” position. The main 
turning contactors close first, so that the main 
generator is connected to the turning motors, which 
are in parallel, and the brakes are lifted from th 
motor shafts. The excitation and voltage of the 
main generator are next raised gradually by a timing 
device, so that the motors agcelerate slowly to 
full speed. As the span approaches the open posi- 
tion a first limit switch causes the motors to decele- 
rate gradually, and finally a second limit switch 
opens the main circuit and allows the span to 
come to rest slowly under its own momentum. To 
eliminate braking stresses, the brakes are not applied 
until the span has come to rest. They then prevent 
any movement due to side winds. During bad 
weather, the movement of the bridge can be 
followed on the indicating dial in the control cabin. 
When the controller passes on to the eighth and 
last notch, the second of the semaphore arms 
on the jetty is lowered and a short blast is sounded 
on the syrens to indicate that the bridge is open for 
river traffic. Red and amber lights are mounted 
on these signal arms for use at night, two amber 
lights, one below the other, indicating that the 
course is “ all clear ” for shipping. 

The bridge is closed by moving the hand wheel in 
the appropriate direction, the operations occurring 
in the reverse sequence to that already described, 
except that the movement of the bridge precedes 
the operation of the bolts and wedges and the 
working of the traffic signals. 

In order that the movement of the wedges shall 
be synchronised, and any marked difference in 
position, which would be likely to strain the swing 
span avoided, each wedge drives a weatherproof 
potentiometer regulator through nut and screw gear 
These regulators are energised from the direct- 
current exciter. One regulator at each end of the 
bridge has two independent face plates, which effect 
a tie between the wedges at the two ends of the span. 
Duplicate travel indicators, consisting of voltmeters 
connected between one end of the potentiomete! 
and its moving arm, are installed in the machiner) 
room and on the control desk. A polarised rela) 
with two contacts is connected between the moving 
arms of each pair of potentiometers. These relays 
remain in a neutral position so long as the two 
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contact arms are connected to corresponding points 
on their resistances, that is, so long as the two wedges 
are in step. If their position differs by more than 
2} in., however, the relays are deflected and a 
timing relay is energised. The suction valves of the 
pumps supplying the correctly operating wedges 
are thus raised and the pumps are shut down. At the 
same time, an indicating lamp shows which wedge 
is out of step. The pump supplying the defective 
wedge continues for a further period of 30 seconds, 
and if at any time during this period the correctly 
operating wedges are overhauled, a polarised relay 
Opens circuit and pumping is resumed on all 
cylinders, Simultaneously, the ‘‘ wedge out of step” 
lamp is extinguished. If, however, the defective 
wedge fails to come into step within 30 seconds 
all the pumps are shut down and can only be 
re-started by pressing a re-set button. A similar 
‘rrangement is used for the bolts. 

Co ensure that the swing span is lined up accurately 
enough at the end of the closing operation for the 
bolts and wedges to be shot into position, two 
independent aligning systems have been installed. 
Une of these relies on the use of photo-electric cells, 
and the other on a target and sighting light. These 
systems were adopted in preference to mechanical 








PHotTo-ELectTrRic ALIGNING EQUIPMENT. 


devices as it was considered that the latter would 
not have been independent of the temperature 
changes, nor of the deflections of the ends of the 
span when unsupported, The photo-electric equip- 
ment consists of boxes which contain lamps and 
are mounted one on each of the outer fixed spans 
below road level. A box containing a photo-electric 
cell is also mounted on one end of the swing span 
at the same level as the lamp boxes, and is so 
arranged that as the span closes it passes directly 
across the lamp box. An end view of the swing 
span showing a photo-cell box appears in Fig. 42 on 
Plate XXX, while a view of a lamp-box is given in 
Fig. 40, above, and in position in Fig. 39. The photo- 
cell equipments are connected to indicating lamps 
on the control desk and also to two single-stroke 
bells. Each lamp box has three large apertures 
along its lower edge, behind each of which 
are placed three electric lamps, while there is a 
narrow slot, illuminated by a single lamp, just 
above the centre aperture. The photo-electric 
cell box has three slots in its face-plate. Two of 
these are at the same level as the three large 
apertures in the lamp-box, but are placed slightly 
farther apart. The third is placed centrally at the 
same level as the narrow slot in the lamp box. 


De ee Pee TES: x BD sees nconmmspnnee Ne: 
é 7 ‘ain Nae 














- . — 
¥ 





ABUTMENT SHOWING TaRGET LIGHTs. 


As the end of the swing span approaches its 
alignment position the first photo-electric cell passes 
across the light projected from the outer large 
aperture in the lamp box. A relay is thus operated, 
which lights the appropriate lamp on the control 
desk and sounds the bell. As the span continues 
to approach its central position the same cell passes 
across the light projected from the other two 
apertures, thus causing the same lamp to light and 
the bell to sound. Three separate light and audible 
signals are thus given. Immediately after the first 
photo-electric cell has passed the light from the 
third lamp, the second cell, which is at a higher 
level, passes the narrow slot in the lamp box and 
causes a second lamp on the control desk to light up, 
thus showing that the span is in accurate align- 
ment. A slight overshooting of the span will bring 
the last photo-electric cell directly opposite the 
first lamp aperture, thus causing a third lamp to 
light and another bell to sound. The slightest 
deviation of the central photo-electric cell to either 
side of the narrow slot causes the second lamp to be 
extinguished. As long as this lamp is alight, there- 
fore, both bolts and wedges can be closed with 
safety. The lamp and photo-electric cell boxes are 
so constructed that they can be accurately adjusted 
on site. 

As mentioned above, the brakes are not used to 
bring the span to rest and it will therefore be clear 
that the amount it will swing under its own 
momentum will vary with the weather conditions. 
To bring it accurately into its centre position the 
speed of the turning motors is reduced by pressing 
‘“ creeping speed ’’ buttons, while additional torque 
can be applied, if necessary, by the use of an inch- 
ing button. These operations can only be effected 
within the range of the photo-electric equipment. 

The visual aligning equipment consists of a vertical 
piano wire, which is fixed in the control cabin on the 
exact centre line of the bridge. This forms the back- 
sight for a target on each of the fixed-span portals. 
These targets are narrow vertical strips of # in. wide 
opal glass, and are illuminated by three standard 
lamps, which are placed about 8 in. behind the strip 











in a special fitting. The foresight, as shown in 
Fig. 44, Plate XXX, is mounted on the upper 
bracing of the swing span, and consists of a circular 
frame, which is furnished with transparent red and 
green glass screens. These screens are separated 
by a }-in. vertical gap. As the span approaches 
its correct alignment, one of the screens will pass 
in front of the illuminated target and show either 
a red or green light to the operator, depending on 
which way it is turning At the dead-centre 
position the white light of the target shines brightly 
through the gap between the screens when lined 
against the piano wire by the operator. If the span 
slightly overshoots, however, the target light will 
change colour as the next screen passes across it. 
This arrangement is said to be effective, both by 
day and night. 

The roadway of the swing span is laid on a 
concrete foundation 8 in. thick. Above this is a 
2-in. wearing surface. To prevent any accident 
owing to a vehicle mounting the pavement and 
striking the parapet, granite kerbs 8 in. high are 
provided between the roadway and the footpaths. 
The footpaths themselves consist of concrete 
channels supported on brackets at intervals of 
10 ft. The space thus formed is used to carry the 
cables for supplying the machinery on the swing 
span and the lighting, and is filled with sand and 
gravel and covered by 2-in. paving slabs. On the 
100-ft. spans, the main channel is further supported 
by an edging of 12-in. by 3}-in. channel and a floor 
of j-in. plate. The outer edges of the footpaths 
are guarded between the pilasters by an openwork 
parapet, which consists of 1}-in. by }-in. flat railings 
with a handrail made of steam piping. These rail- 
ings are supported at 10-ft. intervals by uprights 
consisting of a 10-in. by 3}-in. box section filled with 
concrete. 

The lighting of the roadway is carried out on 
separate systems for the fixed portions of the bridge 
and the swing span. On each of the former there 
are twenty-five lanterns, which were designed to 
meet the requirements of the Scottish Fine Arts 
Committee, and consist of a copper frame in which 
panels of diffusing glass are fitted to form a sphere 
20 in. in diameter. To prevent navigating officers 
of vessels being dazzled, there is also a non-axial 
asymmetric prismatic glass reflector, so that as 
little light as possible is directed toward the river. 
The lanterns, which contain a 300-watt or 500-watt 
lamp, are mounted on columns 18 ft. high, these 
columns being placed in staggered formation at 
intervals of from 100 ft. to 150 ft. along the parapets. 
On the swing spans there are six dock-lighting 
lanterns, which cut off most of the light towards the 
river. Two of these are recessed in the arches form- 
ing the portals at the end of the span, while the 
remainder are suspended from brackets in the steel 
work, Each is equipped with a 500-watt lamp. In 
addition to the roadway lighting units, pilot lights, 
consisting of opal glass spheres, mounted on cast- 
iron columns 9 ft. high, are installed on the timber 
jetty below the swing span. These lighting in- 
stallations were also carried out by Messrs. General 
Electric Company, Limited. 

Work on the bridge was begun on December 20, 
1933. It proceeded without serious delay, except 
that, in the early part of 1935, the staging on the 
south side was struck by a steamer and so badly 
damaged that re-erection could not be commenced 
for about three months. In conclusion, we have 
to thank Messrs. Sir Alexander Gibb and Partners 
for their assistance in the preparation of this 
article and for the loan of photographs, etc., 
illustrating the structural equipment. For certain 
illustrations we are indebted to the contractors. 
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Frequency Standards and High-Frequency Measure- 
ments.—A noteworthy feature nowadays of the 
test work undertaken by the Electricity Department 
on behalf of commercial firms is the large and 
growing proportion of calibrations which are required 
under extreme conditions of alternating-current 
frequency. Inductance coils, for example, are 
tested up to the frequencies of self-resonance, while 
the characteristics of resistances are now required to 
be known at frequencies as high as 50 megacycles per 
second. It follows that the actual measurement of 
frequency and the maintenance of highly accurate 
standards of frequency occupy an important position 
among current research activities. In this connec- 
tion it is of general interest to record that the 
performance of quartz-ring oscillators is so con- 
sistently good that the best of them is now regarded 
as the primary standard of frequency in preference 
to the elaborate tuning fork which has hitherto 
served this purpose. Over a period of ten months 
the mean daily rate of the ring oscillator never 
exceeded 0-003 second per day, while the mean 
value of the rate was as little as 0-001 second per 
day. 

Despite these really remarkable results there is 
still room for improvement, notably in reducing 
the variation of frequency associated with tem- 
perature change. Study of a number of quartz 
rings with natural frequencies in the region of 
100 kilocycles per second has revealed that the curve 
representing frequency as a function of temperature 
has a maximum value at a temperature depending 
on the cross-section of the ring. In the neighbour- 
hood of the maximum, as usual, the rate of variation 
is lower than elsewhere and is, in fact, extraordinarily 
small, amounting to no more than 3 parts per 
hundred million in frequency for a temperature 
change of 1 deg. C. A quartz oscillator can thus be 
designed to suit any desired working temperature. 
The rings designed latterly are rigidly fixed at the 
nodes in a comparatively robust mounting, and 
strong oscillations are being obtained under condi- 
tions which promise a very high order of frequency 
stability. 

The standard tuning fork of the Electricity 
Department, while subject to somewhat larger 
fluctuations of frequency than the quartz-ring oscil- 
lators, gives, nevertheless, a most satisfactory and 
reliable performance. The apparatus is used to 
control a clock, and during a period of one month, 
when the rate was being continuously recorded, the 
disparity between the fork-controlled and quartz- 
ring-controlled instruments on no occasion exceeded 
0-01 second. 

One of the most important purposes served by 
these very high trequency oscillators is that of 
measuring the unknown frequencies of radio trans- 
missions. A precise means of doing this involves 
a heterodyne method in which an audible beat note, 
which can be readily tuned, is obtained from the 
unknown frequency and a standard radio frequency. 
As an aid to this kind of measurement, an oscillator 
has recently been constructed which can reproduce 
audio frequencies to the same degree of accuracy— 
say 2 parts in 100,000,000—as that of the high- 
frequency standard. The oscillator is of the multi- 
vibrator type and is held in step with the standard 
frequency after a preliminary tuning to approxi- 
mately the required frequency. In this way small 
sub-multiples of the standard frequency can be 
obtained and controlled with great precision. For 
example, if an audio frequency of about 300 cycles 
per second is required from this multi-vibrator 
oscillator, it may be obtained from a standard 





street, London, 8.W.1, has recently issued a revision of 
their specification No. 336 for fire-hose couplings. The 
publication, which first appeared in 1928, has, until now, 
been confined in its scope to fire-hose couplings, and 
the purpose of the committee in undertaking the revision 
has been to amplify the specification so as to cover 
additional hose connections and fittings, with the object | 
of reducing the number of types and sizes. The poten ms 
tion now provides for suction-hose couplings, branch-pipe | 
and nozzle connections and hydrant outlets. Copies | 
of the specification, which is designated No. 336-1936, 
may be obtained from the Publications Department of 
the Institution, price 2s. 2d., post free. t 


source, having a frequency of 40,000 cycles per 


}second, in the form of the 133rd sub-multiple, 


yielding a frequency of 40,000/133 = 300-752 cycles 
per second. 

For international comparisons of frequency, 1,000 
cycles per second is commonly employed on account 
of its suitability for telephone transmission, and can 
be obtained as the twentieth sub-harmonic of a stan- 
dard quartz-ring oscillator the primary frequency 
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| which took place last year with the co-operation of 
|the British Broadcasting Corporation, revealed a 
very interesting phenomenon. It was reported that 
at stations about 1,000 miles distant from the 
| transmitting stations in Britain a persistent change 
in the frequency of reception was noted, the pitch 
of the arriving note being sharper or flatter than 
that generated at Teddington for periods of several 
seconds, and occasionally for nearly a minute at a 
time. The matter has not yet been completely 
explained, but is, no doubt, to be associated with 
fluctuations in the state of ionisation of the atmo- 
sphere, since an effect of the kind could be produced 
by a steady increase or decrease in the length of 
the transmission path. Over shorter transmission 
distances or where, for other reasons, radio fading 
does not occur, very precise measurements of such 
comparison transmissions can be achieved, and an 
idea of the remarkable accuracy and agreement 
among a number of national laboratories is given 
by the following table :-— 
Cycles per 
second. 
London, National Physical Laboratory... 1,000-00002 
Paris, Laboratoire National de Radio- 


électricité ose ae wil obs 999 - 99996 
Brussels, International Broadcasting 

Union ... ons int Gia ..- 1,000-0000 
Warsaw, Ministry of Postsand Telegraphs 1,000-0001 
Prague oon ose oes ese --- 999-9999 


The extending, semi-commercial applications of 

high-frequency electrical apparatus are necessi- 
tating a good deal of experimental research at the 
Laboratory into methods of measuring voltage and 
current. Sources of error associated with eddy 
currents, capacitance and inductance are intro- 
duced into the measuring circuits to a far greater 
extent than has hitherto been encountered in 
alternating-current transmission practice and differ- 
ent methods of measurement have become essential. 
A case in point is provided by the design of attenua- 
tors, which take the form of long-range potential 
dividers whereby known outputs of a few micro- 
volts may be obtained with an input of one or two 
volts. Instruments embodying resistance net- 
works are subject to large errors at high frequencies 
as the result of mutual inductance between the 
input and output circuits. The Laboratory is 
accordingly developing a type of attenuator of 
which the basic principle is a combination of con- 
densers instead of resistors. By the use of a small 
micrometer condenser in series with a fixed con- 
denser comprising a single sheet of mica between 
suitable electrodes, harmful mutual inductance is 
entirely avoided and self inductance reduced to 
negligible proportions. It thus becomes possible to 
calibrate the apparatus for use at radio frequencies 
in terms of the component capacitances, which may 
be readily and accurately measured at low frequen- 
cies. 
Similarly, there is now a growing demand for 
the calibration of ammeters to measure currents of 
small amperages, but of frequencies up to as high 
as 20 megacycles per second. Here again the 
difficulty of ensuring a known current distribution 
in a circuit having capacity and inductance suggests 
that the measuring conductor should be no more 
than a thin straight wire, and that the current 
passing through it, giving rise to the generation of 
heat, should be determined by thermo-junctions 
arranged near the wire, or by measurements of 
linear expansion, or by measurement of the luminous 
flux emitted if the wire becomes incandescent. 
Comparisons of instruments embodying the thermo- 
couple and the linear expansion principles have 
shown that the better results, more particularly as 
regards eddy-current errors at the highest frequen- 
cies, are obtainable from thermo-couple measure- 
ments of the heating effect on very thin straight 
wires of a platinum-silver alloy having 4 low 
temperature-resistance coefficient. The capacitance 
effect in these ammeters appears to be negligible. 
Trials of the third measuring principle—the photo- 
metric method—are at present in progress. 

One further aspect of high-frequency technique 
has received appreciable impetus from recent 
developments in television, which have created a 
demand for insulating materials that can be used 
at high frequencies without incurring excessiv‘ 
loss of energy. The radio-frequency bridge has 





of which is 20,000. A transmission of this nature, 


hitherto been the standard means for measuring 
































permittivity and power factor at frequencies up to 
| megacycle per second, but new apparatus has 
become necessary to deal with frequencies of the 
order of 50 megacycles per second. An instru- 
ment has accordingly been designed in which 
sharpness of resonance serves as an indicator. It 
takes the form of a self-contained portable unit, 
as shown in Fig. 31,* and consists essentially of an 
oscillatory circuit of low decrement which can be 
tuned to resonance. The tuning is performed by 
the micrometer condenser, illustrated to a larger 
scale in Fig. 32, which has a range of 10 » » F, and 
can be read to an accuracy of 0-001 wy» F. The 
sample of insulating or dielectric material to be 
tested is placed between a pair of electrodes and 
the test condenser so formed is connected in parallel 
with a tuning circuit of which the micrometer con- 
denser, mentioned above, is a finely adjustable 
part. When the assembly is coupled to an oscillator 
and tuned to resonance, as indicated by a thermionic 
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merits of various forms of electrodes for use in 


measurements of the permittivity and power factor 
of insulating materials has shown that mercury 
electrodes are the most satisfactory, preferably used 
in conjunction with a thin coating of colloidal 
graphite applied to the surfaces of the test sample. 
Very thin tinfoil, applied with the least possible 
quantity of vaseline as adherent, and backed by 
thick metal plates, gives satisfactory results, but 
has the disadvantage of occupying rather a long 
time in preparation. Graphite, backed by metal 
plates, introduces resistances which give rise to 
errors at high frequencies, while flat metal plates 
alone are unsatisfactory except on perfectly flat 
specimens. The general conclusion is drawn from 
the experiments that all forms of electrode intro- 
duce power losses as the frequency is raised to high 
values, and that for accurate measurements at very 
high frequencies the method employed must be 
such that the same electrodes are used, first with 
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Allied Industries Research Association, concerns 
the effects of different methods of vulcanisation on 
the permittivity and power factor of ebonite at 
radio frequencies. 

Magnetic Measurements. Testing of Welded Joints. 
—The foregoing paragraphs have indicated the 
importance which now attaches to the influence 
of high-frequency currents on electrical measure- 
ments. In much the same way as industrial require- 
ments in this direction called for a revision of 
laboratory methods and apparatus, so also, in the 
sphere of magnetic measurements, new problems 
arise for solution as the result of the effects of high- 
frequency alternating currents on magnetic ma- 
terials. It is not merely that the effects them- 
selves assume far more important proportions than 
is the case when low or moderate magnetising 
frequencies are employed, though this in itself is 
sufficiently important to demand research. There 
is also, however, the difficulty that the experimental 
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voltmeter, the width of the resonance curve, corre- 
sponding to any desired fraction of the voltage at 
resonance, is proportional to the total power loss in 
the circuit at the working voltage and frequency. 
The reading on the micrometer condenser provides 
a measure of the width of the resonance curve. 
The sample is then withdrawn, resonance re- 
established by manipulation of the micrometer 
without adjustment of the oscillator, and a second 
reading taken. It follows that the width of the 
new resonance curve, so measured, represents the 
total power loss in the circuit with the specimen 
removed, all other factors remaining unaltered. 
Hence the difference between the widths of the 
two resonance curves is a measure of the power 
loss in the specimen itself. A great advantage of 
this method is that the readings corresponding to a 
given power factor are the same whatever the 
frequency. Power factors may be measured to an 
accuracy of one part in ten thousand over the range 
of frequency from 10* to 10° cycles per second, 
and the results for low-frequency measurements 
have been found in excellent agreement with 
those obtained by the well-established radio- 
frequeney bridge method. The practical success 
of the new apparatus depends on many small details 
in the mechanical and electrical design. Special 
attention, during the development, had to be given 
to the residual inductances of the micrometer con- 
denser, but in the final form of the apparatus the 
corrections necessary to take account of such 
factors have been reduced to negligible quantities 
for all frequencies up to 100 megacycles per second. 

A concurrent, related investigation of the relative 





. The permission of the Controller of H.M. Stationery 
— has been obtained for the reproduction of the 
ustrations from the Report included in this review. 
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air and afterwards with the test material as di- 
electrics, the capacitance being adjusted to be the 
same in each case, as is the principle of the apparatus 
described in the previous paragraph. 

The development to a successful laboratory stage 
of the experimental apparatus and technique 
described above has greatly facilitated the progress 
of a research into the fundamental nature of the 
power losses in dielectrics which is being carried 
out on behalf of the British Electrical and Allied 
Industries Research Association. Special attention 
is being paid to synthetic resins and comprehensive 
tests have already been completed on pure phenol- 
formaldehyde resins deposited for experimental 
purposes in the form of thin films on metal plates. 
The tests cover the effects on dielectric loss of the 
thickness of the material, its temperature and 
moisture content, and the frequency of the electric 
current to be insulated. The process of ionisation 
by collision, which is responsible for the power 
losses in other dielectric materials, has been investi- 
gated by subjecting phenol-formaldehyde resins to 
very high voltage gradients. 1n addition, dielectric 
properties have been measured for the conditions 
of direct current, and of alternating current super- 
imposed on a unidirectional component. Finally, 
the effects of alternative catalysts used in the 
preparation of this synthetic resin have been 
investigated as regards dielectric properties of the 
final material. Similar work on paper insulation, 
both dry and when impregnated with transformer 
oil, has also been completed, and a third series of 
tests is now in progress on the steatite class of 
insulating materials which exhibit good properties 
for high-frequency work. Another closely com- 
parable investigation, the results of which have 
been communicated to the British Electrical and 





Fig. 32. 








MICROMETER CONDENSER. 


apparatus and methods developed for low-frequency 
testing are no longer adequate or accurate enough 
for high-frequency measurements. An interesting 
example of this type of problem at present under- 
going examination at the Laboratory, concerns the 
rectifiers used for measurements of power loss in 
magnetic materials. The usual method of deter- 
mining the maximum flux in laboratory specimens 
is to treat the samples as the core of a transformer, 
and to measure the mean voltage induced in the 
secondary coil, which serves as a search coil. The 
secondary output is rectified, and the mean voltage 
measured by a direct-current galvanometer. For 
low-frequency tests, mechanical rectifiers have 
proved to be the most perfect types available, but 
great difficulties are encountered in their use for 
high-frequency currents. Experiments with copper- 
oxide rectifiers are accordingly being made, with 
some promise of ultimate success, although the 
modifications of the test procedure found incidental 
to their employment are very much less straight- 
forward than is desirable. The trouble experienced 
is mainly due to the strict limitation of current 
which it is permissible to take from the secondary 
winding round the magnetic specimen under test. 
Existing types of copper-oxide rectifiers cannot 
practicably be operated with high-frequency currents 
at a sufficiently advanced point on the characteristic 
for the forward resistance of the rectifier to be 
negligibly small, and the calibration of the instru- 
ment used to measure the mean voltage in the 
search coil consequently varies with the amplitude 
of the applied-voltage wave. The expedient has 
therefore been adopted of maintaining a constant 
voltage on the rectifier by means of a variable 
series resistance calibrated in terms of the applied 
voltage. This procedure appears rather roundabout, 
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and evidently introduces the possibility of incidental | and shearing. Subsequently, the strips are to be EXPERIMENTAL ROLLING STOCK 


annealed, and a final series of magnetic tests | 


errors. It is consequently still being explored with 


the objects of determining to what extent the} 


accuracy aimed at can, in fact, be realised, and of 
producing, if possible, a type of rectifier more suit- 
able for use in high-frequency tests. 

Another sort of difficulty, unconnected 
frequency, arises in tests of the permeability of 
sheet metal as the result of changes in magnetic 
properties introduced by cold work during the 
preparation of the necessary specimens in the form 
of strips. Evidently such cold work effects will be 
proportionately smaller as the width of the test 
strips is increased. A magnetising coil to accommo- 
date strips up to 10 em. wide has accordingly been 
constructed to apply magnetising forces within the 
range up to 250 oersteds, and designed with co: 
pensating windings to eliminate flux leakage along 
the test length. This permeameter gives satisfac- 
tory results, provided the number of strips com- 
prising the test core is restricted to two or three. 
If a greater number is used, the magnetic flux is 
distributed non-uniformly among the strips. Some 
nicety, moreover, is demanded in the application of 
the magnetic yoke joining the ends of the strips, 
for if the joints between the yoke and the strips 
are at all slack, the reluctance to be overcome by 
the inner strips will exceed that offered by the 
outer ones. On the cther hand, the yoke can be 
joined so tightly as to introduce errors due to 
stress, and differences of stress, in the several strips. 
As exemplifying the class of experimental work for 
which this permeameter is being used, mention may 
be made of an investigation, on behalf 
British Electrical and Allied Industries Research 
Association, into the cold-work effects of bending, 
shearing and similar manufacturing processes on 
the magnetic qualities of a proprietary silicon-steel 
sheet. The total magnetic losses and permeability 
of strips cut parallel and perpendicular to the direc- 
tion of rolling are being measured before and after 
the controlled application of cold work by bending 


with | 


carried out. 

One other application of magnetic measure- 
| ments, which has given interesting, if perhaps dis- 
appointing, results from an engineering standpoint, 
is an examination, at the request of the Steel 
Structures Research Committee, of a non-destructive 
test of fillet welds in steel plates. Previous work of 
the same sort on butt-welded joints revealed an 
important effect of the proximity of the magnetic 
search coil to the edge of the welded specimens. 
In the present work, accordingly, magnetic explora- 
tion, by a potential-difference method, was restricted 
to the central portion of the welds, the latter being 
specially prepared to include good welds and 
defective ones characterised by bad penetration, 
lack of fusion, and numerous blow holes. As with 
the previous tests on butt-welds, so also in the 
case of fillet-welds, there is found to be compara- 
tively poor correlation between the magnetic 
readings and the results of subsequent mechanical 
tests. As a general rule, the material of the welded 
joint is found to have magnetic properties markedly 
inferior to those of the remaining metal unaffected 
by welding, even when the welded joint is mech- 
anically as strong as the plates themselves. The 
general conclusion has been reached, consequently, 
| that the effects of welding defects on magnetic 
measurements are largely masked by extraneous 
| factors, and that magnetic variations are unlikely 
| to provide a reliable test for welds of any sort. 


| (T’o be continued.) 
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or Inpustry.—aA carefully- 
prepared little pamphlet, entitled ‘“ Tyneside, The 
| Natural Centre of Industry,’ has been issued by the 
| Tyneside Industrial Development Board, Carliol House, 
| Newcastle-upon-Tyne, 1. This contains succinct partic- 
julars of the facilities and services available in the 
Tyneside area, given in English, French and German, 
while views of the Tyne and a folding map of the River 
are included. 


TYNESIDE AS A CENTRE 





FOR THE LONDON UNDERGROUND 
RAILWAYS. 


Tue chief problem facing the London Passenger 
Transport Board in connection with the Underground 
Railways is to provide accommodation for the passengers 
during the peak-load periods. Suggestions have been 
put forward that employers should introduce a greater 
variation in the hours of beginning and ending work to 
assist in achieving this object, but while such a step 
would be most valuable, as the peak-hour periods are 
of very short duration, the more immediate question 
for the railway authorities is to meet the existing 
accommodation requirements and those which must 
inevitably arise when the extensions at present in hand 
or projected are completed. The only directions in 
which progress appears practicable at the moment are 
those of providing increased accommodation without 
adding to the length of the trains, and of improving 
performance, since the existing facilities during rush 
hours already involve the longest practicable trains 
running with a minimum of headway. With a view 
to investigating the possibilities in the directions 
indicated, the Board placed an order with Messrs. The 
Metropolitan-Cammell Carriage and Wagon Company. 
Limited, of Birmingham, for four six-car experimental 
trains, and it is hoped to put these trains-into servict 
very shortly. The trains possess many new and inter- 
esting features, and considerable variation in the design 
of the equipment has been introduced with the object 
of determining the most satisfactory type, more parti 
cularly in view of the Board’s programme of line exten 
sion. As stated, the two main features governing the 
design were increased passenger accommodation and 
improved performance. To this end, each train is 
composed of three two-car units. Each car has two 
traction motors, and the whole of the electrical equip 
ment, together with the motors, has been accommodated 
under the car floor, while maintaining the latter at the 
existing trailer-car height of 2 ft. 1 in. above the «ail 
level. The space previously required for switch com 
partments is thus available for passenger accommo 
dation, and except for the driver’s compartments, th: 
whole of the floor space can be utilised for this purpose 
The increased passenger space secured in this way !- 
very appreciable, since a six-car train of the new typ 
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STOCK FOR THE LONDON UNDERGROUND RAILWAYS. 


CONSTRUCTED BY MESSRS. THE METROPOLITAN-CAMMELL CARRIAGE AND WAGON COMPANY, LIMITED, BIRMINGHAM. 
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has approximately the same passenger capacity as one 
of the previous seven-car trains. One of the new units 
is illustrated in Figs. 1 to 10, on this and the opposite 
pages and on page 586, and it will be noticed from Fig. 2 
that each car has seating accommodation for 40 passen- 
gers, with two tip-up seats at the ends in addition. It will 
be observed from Figs. 1 and 2 that the body has been 
streamlined at the driving end. This practice has been 
adopted for three of the four new trains, but it may 
be emphasised that the design is purely experimental. 
It will be obvious that the advantage resulting from 
streamlining will only become apparent when the trains 
are running at high speeds in the open, and opportunities 
for such running will become more restricted as the 
trafic density on the extension lines increases. The 
form adopted results in a driver’s compartment of 
‘semi-elliptic form. As shown in Figs. 2 and 10, the 
driver’s seat is located in the centre of the compart- 
ment, with the master controller and braking controller 
situated on each side, and operated by vertical handles. 
In Fig. 10, the driver’s seat is shown with the back 
reversed, this being the position when the seat is 
oceupied by the guard. All the cars are fitted with 
two double and one single air-operated sliding doors 
on both sides, thus following the present practice on 
the Piccadilly line, and it may, therefore, be presumed 
that this has been found to be the most satisfactory 
“trangement. The outside of the cars presents a flush 


‘Appearance, the main windows being brought out level 
with the car panels by using rebated glass. The main 
pillars have been reduced to a minimum, and are of 
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triangular section, giving the smallest possible obstruc- 
tion to the passenger’s view.. A new feature which 
will make a definite appeal to passengers is that the 
lighting is arranged from an independent 50-volt 
supply, instead of being taken from the conductor rail, 
thus eliminating flicker and blacking out when crossing 
points. Diffused lighting has been adopted, some of 
the lamps being. visible in Fig. 7. _ They consist of 
fluted oblong shades housed in chromium-plated frames, 
and are located in line on each side of the centre roof 
section. The current for the lighting is obtained from 
motor generators, one 5-kW motor generator serving 
each two-car unit, and the same supply is utilised for 
operating the doors. On two cars of the train illus- 
trated, fixed double windows are fitted, the normal 
type of ventilator being eliminated, and a system of 
forced ventilation installed to maintain a continuous 
supply of fresh filtered air. The air supply is thermo- 
statically controlled, and during the winter months, on 
open sections of the line, it will be electrically heated 
from the 600-volt conductor rails. It may also be 
emphasised that this air-conditioning system is purely 
experimental, as it will be appreciated that it offers little 
advantage to passengers when running underground 
during the summer months. To meet their require- 
ments under these conditions, the air would have to 
be cooled, and the amount of space required for the 
necessary plant would be prohibitive. 

The speed charactefistics have been closely studied, 
and to cope with the ever-increasing traffic density, 
the acceleration has been increased to 2 m.p.h. per 
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second, and the braking rate to 3 m.p.h. per second. 
Three speed characteristics have been provided, 
namely, full-field running with two stages of field 
shunting. This provision, while allowing efficient 
working over the dense short central sections, also 
renders the train equally suitable for running over the 
outer open sections of the line. The increased accelera- 
tion has been achieved by driving 50 per cent. of the 
axles, arranging for a greater proportion of the train 
weight to be available for adhesion, and introducing 
a multi-notch system of traction control. The latter, 
by cutting out the starting resistance in small decre- 
ments, reduces current peaks and allows the accelerating 
current to be increased much nearer to the slipping 
point than has been hitherto possible. All the traction 
motors for the four trains are of Messrs. Crompton 
Parkinson’s manufacture, and have been specially 
designed to go into the limited space available. The 
motors are rated at 138 brake horse-power, giving a 
total horse-power per train of 1,650, as compared with 
960 brake horse-power for an existing six-car train. 
The motors, which are located on the inside axle of 
each bogie, are fitted with Hoffmann roller bearings 
throughout, including a new type of roller suspension 
bearing. 

The traction control is of special interest, as it repre- 
sents, a distinct departure from standard practice. 
Messrs. Crompton Parkinson, Messrs. General Electric 
Company, Messrs. British Thomson-Houston Company, 
and Messrs. Metropolitan-Vickers Electrical Company 
have each developed the multi-notch system on their 
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own lines, and each of the four trains incorporates one 
of the four systems. 

Messrs. Crompton-Parkinson have put forward three 
schemes, one for each unit of a train. The first is a 
series-parallel arrangement using two faceplate con- 
trollers, one for each motor circuit, for cutting out the 


starting resistances, both controllers being driven by | 
Each faceplate has 20 seg- | 


one 50-volt pilot motor. 
ments, arranged in a circle and bridged by a slider arm 
which makes one revolution for each of the “ series,” 


“ parallel”’ and “ weak-field"’ positions, with a total of | 


57 notches for the complete sequence. One of the con- 
trollers can be seen in Fig. 8, page 586, this view being 
taken in the pit and showing the underside of the car. 
An electro-pneumatically-operated camshaft contactor 
unit is provided to make the necessary group connec- 
tions to the main motor circuit. Interlocking drums 
are provided on both the controllers and the cam 
group, which ensures correct sequencing. A double- 


pole line switch, together with pneumatic overload | 


trips, which are electrically operated, are also included. 
In their second scheme, Messrs. Crompton-Parkinson 


have designed a straight parallel equipment. This 


also takes the form of a motor-operated faceplate | 


controller, only one of which is necessary in this case. 
The traction motors operated by this system will be 
600-volt machines, and will be permanently in parallel. 


It is hoped that, with these two types of equipment, it | 
will be possible to determine whether, with the increased | 


acceleration, the saving in current consumption in the 
series-parallel scheme will compensate for the increased 
complication over the comparatively simple arrange- 
ment of the straight parallel system. The third 
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scheme of Messrs. Crompton-Parkinson incorporates a | 


motor-driven camshaft for cutting out the motor 
resistances, the cam-operated contactors being arranged 


on each side. The remainder of this apparatus 


follows the same general principle as the previous two 


schemes. 

Messrs. The General Electric Company also employ a 
resistance camshaft, but this is different in design. The 
camshaft, which is driven by a 50-volt servo-motor, is 
used for series, parallel and field control, and makes 
three revolutions from the “ off” position to the final 
weak-field position, a total of notches. Series- 
parallel grouping, and the changeover to weak field, is 
carried out by two electro-pneumatically-operated cam 


56 


groups 


third being for transition. One feature of this control 
scheme is that acceleration is based on time, with an 
over-riding current control which acts on the servo- 
motor field. This slows the speed of the resistance 
camshaft down if the main motor current increases 
above a predetermined maximum. 

Messrs. The British Thomson-Houston Company have 
put forward the American P.C.M. system, which consists 
of a number of air-operated units controlled by 
magnetically-operated valves. When the camshaft 
controller rotates in one direction it cuts out resistance 


during series acceleration, and after transition from | 


series to parallel, its direction is reversed, so that it 
cuts out the resistance again as it returns to its “ off ” 
position. The camshaft controller driven by a 
pneumatic motor. This possesses two cylinders, the 
pistons of which are connected together by a rack. 
Oil under pressure i to drive the camshaft 
forward, and air pressure is used to return it to the 
‘off position. A star wheel included in the 
mechanism, together with a pawl which is locked 


1s 


used 


8 


18 


electrically by the accelerating relay and released by | 


the current control, thus enabling the camshaft to 
advance step by step. A_ series-parallel transfer 
switch provided. This consists of an_ electro- 
pneumatic switch with a single air cylinder operating 
three cam contacrors, one of which is normally open, 
und the other two normally It claimed 
that the operation of three contacts by a single unit 
ensures a quick positive transition without the need 
for electrical or mechanical interlocking between 
separate transition contactors. 

Messrs. Metropolitan-Vickers Electrical Company 
have produced an interesting scheme which uses an oil- 
driven power drum for performing all resistance 
switching, giving a total of 45 notches. The arrange 
ment of the different resistance values is also unusual, 
as these are obtained by first cutting the major part 
of the resistance gradually out of the circuit, and then 
further reducing the values by a system of paralleling. 
In this way a large number of values is obtained, with 
a comparatively small number of resistance sections 
and connections. Further, the heating of the resist- 
ances is more evenly distributed over the whole bank. 
The problem of driving the drum round slowly and 
stopping it accurately has been overcome, while the 


1s 


closed is 


arrangement of the drum and resistance connections is | 


such that a resistance finger never breaks circuit 
before it has already been short-circuited by another 
finger. 
drum is a small spit which occurs when a finger makes 
contact, and special provision to deal with this has 


Three electro-pneumatic contactors are also | 
employed, two of which are used as line switches, the | 


In this way the only arcing which occurs on the | 


been introduced. Six electro-pneumatic unit switches 
are used, four as line switches, and two for transition, 
while the usual form of electro-pneumatic reverser is 
included. 

The following features are common to all traction 
equipments. All the control is operated from a 50-volt 
supply. 
are concerned, each car is separate and complete. 
The line switches are arranged to carry out all main 
current breaking, the resistance switches never being 
called upon to break under load. 

Details of one of the bogies are given in Figs. 3 to 6, 
mm page 579. The bogies are of all-welded construction, 
and, as will be seen, are fitted with extended bolsters 
adequately to control the side oscillation. The 
wheel base is 6 ft. 3 in., unequally spaced about 
the centre line of the bolster. As shown in Fig. 3, the 
outer axle is 3 ft. 6 in. from the centre bolster line, 
and the inner axle is 2 ft. 9 in. from the same line. As 
previously stated, and as shown in Fig. 9, page 586, each 
bogie is fitted with one traction motor mounted on the 
inside axle. This arrangement enables 58 per cent. of 


the available weight of the car to be used for adhesion. | 


The arrangement of the brakes is of special interest, 


as the mounting of the electrical equipment and auxiliary | 


gear under the car floor prohibited the usual form of 
underframe brake rigging. The Westinghouse Brake 
and Signal Company co-operated with the Board to 
produce an entirely new scheme of independent wheel 
braking, involving the use of eight air-operated brake 
| cylinders mounted on each bogie, complete with auto- 
matic slack adjusters. The position of the brake 
cylinders is shown in Fig. 4 for one side of the 
bogie, and it will be noticed that the cylinders operate 
the brakes through enclosed 


bore of 4}§ in. and the piston stroke is 24 in. Those 


at the inner end of the same axle, which are mounted on | 


the opposite side of the bolster to make room for the 
motor, have a bore of 3} in. and a piston stroke of 33 in. 


The cylinders at the outer end of the second axle have | 


a bore of 3} in. and a piston stroke of 2} in., while 
those at the inner end of the same axle have a similar 
bore and stroke. The brakes are electro-pneumati- 
cally operated, the control being the result of consider- 
able experimental work. The high rate of braking 
| has been made possible by the use of an automatic 
retardation controller, operating on the pendulum 
principle, which keeps the deceleration practically 
| constant over the whole speed range. This type of 


control allows increased brake-cylinder pressures to be | 


used at the commencement of braking, when the 
| coefficient of friction is lowest, and gives a gradual 
automatic release of pressure as the friction coefficient 
increases as the train is brought to a standstill. All 
the mechanical parts of the brake, with the exception 
of the triple valve and reservoirs, are carried on the 
bogies. As regards the suspension, various combinations 


So far as main power and control equipment | 


rocking levers. The | 
cylinders at the outer end of the inside axle have a} 








of laminated and coil springs have been provided, so 
that different arrangements can be tried out in practice. 
One of the arrangements, shown in Figs. 3 to 5, 
will be clear from the drawings. The bodies are carried 
on welded underframes, the main longitudinals being 
constructed to form air ducts for use with experimental 
ventilation plants. 

Automatic couplers are being provided at the outer 
ends of each two-car unit, while the inner ends ar 
semi-permanently coupled together. This will allow 
|rapid make-up of trains composed of two, four, six, 
and, if necessary, eight cars. The automatic couplers 
are of Messrs. G. D. Peters and Company’s ** Wedglock ” 
type, which automatically couple the mechanical, 
electrical and pneumatic connections. A feature of 
this coupler is that any wear of the coupling mechanism 
which may take place in the course of time is auto- 
matically taken up, due to the wedge action inherent 
in the design. The control is electro-pneumatically 
operated by a push button in the driving cab. The 
length of each car over the end framing is 52 ft. 5} in.; 
|} and the height over the roof sticks is 9 ft. 54 in. 








14-IN. AUTOMATIC BAR LATHE. 


THE 1}-in. automatic bar lathe shown in the accom- 
panying illustration is of the four-operation single- 
spindle high-speed type, the speed range being such 
| that parts in either steel or non-ferrous metals can 
| be produced at the rate of from one per 2 seconds to 
| one per 150 seconds, thus brass set-screws can be 
| produced from hexagonal stock at the rate of 4 seconds 
each, or steel distance-piece studs with a deep shoulder, 
and also a deep and wide recess in the plain part, at 
20 seconds each. The machine has recently been 
developed by Messrs. Brown and Ward, Limited, 
Birmingham, and is electrically operated by two motors. 
One of these is of 4 h.p. and is housed in the base of 
the machine, the other is of 2 h.p. and is mounted near 
the headstock as shown in the illustration. The large 
motor is mounted on a swing frame carrying also the 
first-motion shaft, which is driven by multiple vee 
belts. The motor and shaft are accessible through 
doors at the rear and end of the machine. The first- 
motion shaft is carried on Timken taper roller bearings 
and transmission from it is by belt and a three-step 
| pulley on it and the spindle. With the motor running 
}at 710 r.p.m., nine spindle speeds ranging from 350 
|r.p.m. to 3,500 r.p.m. are available by belt changing. 

With regard to the small motor, it is necessary first 
to comment on a special feature of the machine 
The four operations are covered by two independently 
| operated cross slides and an end tool slide having 
|a turret with two tool positions. To reduce idle time, 
e.g., that occupied in withdrawing the slide, indexing 
| the turret, feeding the stock, and advancing the turret 
ito the feed position, an accelerating mechanism 15 
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embodied which functions during such idle motions. 
This mechanism is operated by the small motor which 
also drives the camshaft by which the several feeds 
are given. The cam can be made cut in the illustration 
underneath the spindle, and its speed can be varied 
within a wide range by pick-off gears stored, as shown, 
in a rack recessed in the base. Exceptionally clear 
speed and feed charts on the headstock show what 
changes are necessary to obtain any desired feed or 
spindle speed. The accelerating mechanism consists 
essentially of a free-wheel or over-running clutch 
brought into action by a cam-operated clutch which can 
be set to engage or disengage at any time. As the 
turret slide withdraws, the turret is indexed through 
90 deg. by a rack-operated device. An air cylinder is 
provided to cushion the slide on the return stroke 
and a similar fitting takes the indexing shock as the 
turret rotates. The starters of both motors are inter- 
connected to prevent the starting of the camshaft 
when the spindle is stationary. 

The change gears and worms, &c., run in oil baths. 
The spindle is mounted in Timken taper roller bearings 
at the chuck end and a plain roller bearing at the rear 
end. The two front taper roller bearings are adjustable 
for end thrust, and as the bearings are slightly preloaded, 
a very high degree of accuracy of running is assured, 
while heavy forming work can be done. The construc- 
tion of the bar feed will be clear from the illustration. 
The bar stop is mounted on two opposed Timken 
taper bearings, and end play is cut out without inter- 
fering with sensitiveness of sizing. The collet has a 
totally-enclosed closing mechanism and it is stated to 
be unaffected by high spindle speeds and to exert 
a powerful grip with a minimum of effort on the part 
of the operator. As in an automatic high-speed 
machine, trouble is often experienced by the discharge 
of the work and swarf into the same receptacle, a device 
which automatically separates the two is embodied. 








THE FIFTH PUBLIC HEALTH 
EXHIBITION. 


Tue longer the interval between successive exhibi- 
tions of any particular series, the greater is the proba- 
bility that each, in turn, will be marked by some 
characteristic development in design or practice by 
which it is likely to be remembered in future years. 
The Public Health Exhibitions are held biennially, and 
whereas that of 1934 was chiefly notable, perhaps, for 
the different types of moving floor incorporated in 
vehicles for the collection of refuse, the outstanding 
feature of the fifth Exhibition, which occupied the 
Royal Agricultural Hall, Islington, during the week 
ended on Saturday last, November 21, was probably 
the tendency shown by builders of this Paws ye of 
body to introduce means for packing the, refuse more 
closely than is possible by hand trimming alone. 
Opinion may not be unanimous as to the desirability 
of a high degree of compression, which obviously 
introduces difficulties in cases where the recovery of 
usable waste is relied upon to recompense the authority 
concerned for some part of the cost of collection, but 
interest in the question is evidently widespread. Broadly 
stated, the principle becomes economically attractive 
when the reduction in operating cost, due to more rapid 
loading, shorter vehicle-mileage in relation to the 
quantity handled, and the smaller number of vehicles 
required, exceeds the value of the waste hitherto 
recovered plus any extra capital and maintenance cost 
involved by the provision of compressing equipment. 
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As the relative significance attaching to these several 
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factors can differ widely between one municipality and 
another, there is ample scope for experiment and for 
the careful analysis of overall costs, to determine the 
most suitable system for particular circumstances, 
Another feature of this year’s exhibition, the outcome 
of attention which has been devoted in recent months 
to air attack, is the exhibition of vehicles specially 
designed for or capable of conversion to de-contamina- 
tion work. There were also to be seen a considerable 
number of gulley flushers, sweepers, ambulances, and 
#0 on, as well as other machines and plant related more | 
or less directly to the subjects of the papers taken at 
the concurrent 

Turning now to a general description of the more 
novel exhibits, it may be stated that most makers of | 
street washers are now arranging to fit anti-gas sprays, 
although not all of the machines on exhibition were 
actually equipped. Messrs. Scammell Lorries, 
Limited, Watford West, Herts, however, displayed one 
of their 1,250-gallon machines, complete with gas 
masked driver, on their stand, and at frequent intervals 
gave demonstrations with a similar machine in the 
Gilbey Hall. In view of the topical nature of this 
latest problem pvt to cleansing superintendents, our 
description of the exhibits may be suitably opened with 
some particulars of the Scammell unit, which 
illustrated in Figs. 1, 2 and 3, page 581. 

In essentials the appliance consists of a standard 
carrier of the type shown in the previous exhibition, | 
and described, with illustration, in ENoatNeertne of | 
November 30, 1934. The water contained in a 
steel tank of elliptical section mounted on the makers’ | 
usual form of chassis, and the complete trailer is drawn 
by a standard 3-ton mechanical horse, which also has 
been previously described. For ordinary street-washing 
purposes two sprinkler heads are provided, one at 
each side of the vehicle, with special control valves 
which enable the top or bottom or the whole of the 
sprinkler orifice to be used at will. Separate control 
is provided for cach head, and with both working at 
full opening a total effective spray width of 90 ft. is 
obtainable. Additional washing jets are fitted on 
each side for sluicing gutters, and again individual 
control is provided to each jet. On the control-valve 
body a connection is provided for a 2}-in. sewer 
flushing pipe, and it is to these connections that the 
gas-dispersion branches are attached when required. 
The branch pipes rise vertically from the connections, 
and each has two fishtail nozzles, disposed so as to 
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throw a continuous fan of spray at right angles to the 
vehicle’s. motion, and extending to a total width of 
70 ft. and a height of about 39 ft.. The spray would, 
therefore, completely span a street of medium width 
in one traverse, washing everything in it and, to some 


|extent, the walls of buildings on either side, It is 


calculated that for one tank full of water, and a vehicle 
speed of 12 m.p.h., a volume of more than one million 
cub, yards can be sprayed. The pumping unit consists 
of astandard 10-h.p. Scammell mechanical horse engine 
arranged transversely under the rear of the trailer, 
and coupled to a single-stage Tangye volute pump 
delivering 220 gallons per minute at a pressure of 120 Ib. 


per square inch. The engine is water-cooled, a special 





trap being arranged inside the main tank to hold 
sufficient water for this purpose, although the supply 
for washing may be exhausted. The flow of cooling 
water to the engine is regulated by thermostat. 

Other exhibits on Messrs. Seammell’s stand comprised 
a number of different trailers for municipal purposes, 
designed to be interchangeably coupled to mechanical 
horse motive units. They included a moving-tfloor 
refuse collector of 12 cub. yards capacity, a Scammell: 
Fowler 780-gallon gulley emptier, and a side-loading 
bin carrier for horizontal] bins, all of generally similat 
design to corresponding exhibits shown two years ago. 
An addition to the range, however, was a bin carrier te 
lift, transport, and empty six 1}-cub. yard vertical bins 
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REFvsE-COLLECTING VEHICLE WITH -COMPRESSING GEAR; MEsSRs. 
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of the type now commonly fitted in blocks of flats 
The bins, which are of special construction, are provided 
with a hinged bottom for discharging, and the feet 
on which the bin normally stands are attached to the 
bottom plate. The carrier equipment includes a jack 
trolley, on which the bins are collected in turn and 
eventually replaced in position. The trolley and bin 
are wheeled to the side of the carrier, and hand-operated 
lifting gear raises the bin silently into its travelling 
position. _On a fore-and-aft tubular member on the 
carrier are the supporting arms which secure the bins 
in transit and hold them while tipping. The mecha- 
nism is designed to lift only one loaded bin at a time, 
but can tip two bins at once, or, for washing purposes, 
can tilt all six bins simultaneously. An automatic 
band brake is fitted to stop the hand wheel at the 
limiting point in each operation. 

After various experimental] designs had given muni- 
cipal authorities some degree of familiarity with the 
vacuum gulley emptier, the general appearance of this 
class of vehicle seemed at one time to be conforming to 
a common type, but Messrs. Karrier Motors, Limited, 
Luton, have contrived to introduce a number of novel 


features in the Karrier-Yorkshire machine, _ illus- 
trated in Figs. 4 and 5, pages 581 and 582. This was, 


perhaps, the most notable of their several exhibits 
and represents a joint production of Messrs. Karrier 
Motors, Limited, and Messrs. The Yorkshire Patent 
Steam Wagon Company, Limited, of Hunslet, Leeds, 10. 
The first special feature to be noted is the construction 
of the combined sludge-and water tank, which is com- 
posed of two welded mild-steel cylindrical shells, one 
within the other, the inner, of 400 gallons capacity, 
being the sludge tank. The annular space between the 
shells contains 350 gallons of clean water for re-sealing 
the gullies. An incidental advantage in this arrange- 
ment is that the centre of gravity of the machine 
remains in sensibly the same longitudinal position, 
irrespective of the amount contained in the two tanks, 
and the distribution of axle load is therefore uniform 
throughout. The whole rear end of the sludge tank 
forms the emptying door and swings well clear to the 
off side when the body is tipped by the hand hydraulic 
gear fitted at the front end. 

The water-cooled rotary-vane pump is situated at 
mid-length beneath the tank, to which it is connected 
by flexible armoured hose, and when run as a vacuum 
pump can create a vacuum up to 26 in. in the sludge 
tank. By a convenient control at the rear of the 
vehicle the pump can be used to apply a pressure in 
the tank to expel waste water from the sludge. Such 
water can either be run back into the gulley or can 
be retained in the tank and run off through a branch 
on the near side to dilute the contents of the next gulley 
before lowering the suction pipe. A_ perforated 
strainer plate, extending along the full length of the 
sludge compartment and having an area of 14 sq. ft., 
retains any suspended solids while draining away the 
waste water. An automatic float valve prevents sludge 
from being drawn into the pump. The normal pump 
speed is 1,450 r.p.m., power being taken from a take- 
off connection on the gear-box. 

The suction gear consists of a light solid-drawn steel 
suction pipe, 4 in. diameter, with a double valve at 
the upper end to seal against both vacuum or pressure, 
according to the conditions in the tank. The flexible 
pipe connecting the suction tube to the tank is main- 
tained as nearly straight as possible, and the whole is 
supported from a tubular crane with the usual] balance- 
weight. The position of the crane pivot, near the 
forward end of the body, makes all-round operation 
possible; the pipe can be lowered into a gulley ahead 
of the vehicle, should this be necessary. If required, 
cesspool-emptying equipment can be fitted also without 
interfering with the fittings for gulley emptying; and, 
apart from these normal duties, the machine can be 
used for street sprinkling by the addition of a sprinkler 
tube in front of the driver's cab. A small point of 
detail lies in the fitting of gauges to indicate the levels 
of sludge and clean water, respectively, these being so 
placed as to be read direct by the operator, standing 
beside the vehicle, and indirectly by means of a mirror, 
by.the driver through a window in the back of the 
cab. 

The problem of packing refuse closely in the collect- 
ing vehicle, which was the subject of one of the papers 
read at the Congress, is attacked in an ingenious manner 
in the Ideal type of body, constructed by Messrs. 
John Sherwood & Co., Ltd., which was shown by 
Messrs. The Associated Equipment Company, Limited, 
Southall, Middlesex, mounted on a Monarch. petrol- 
engined chassis. The machine which is illustrated in 
Figs. 6 and 7, page 582, is one of two constructed for 
the Borough of Tottenham, and has a drum-shaped con- 
tainer, divided into two compartments by a baffle plate. 
The larger compartment constitutes the main container, 
and the smaller functions as a collecting hopper, The 
hopper is filled with refuse, and the main container is 
then tilted upwards by a screw gear to an angle of 
about 110 deg., causing the load to fall from the hopper 





to the lower, or front, end of the body. Subsequent 
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charges, falling on those already packed, continue the 
eonsolidating effect, until the large compartment is 
completely filled. This method of packing is stated to 
be very satisfactory with domestic refuse. Ten tilting 
operations suffice to pack a load of 5 tons, the screw 
gear being driven by the engine through a manually- 
engaged clutch from a connection on the four-speed 
gearbox. To discharge, the body is tipped to an angle 
of about 60 deg. and emptied through a door at the rear 
end. The vehicle is propelled by a standard A.E.C, 
four-cylinder engine, with cylinders 112 mm. bore and 
130-mm. stroke, which develops a maximum of 80 brake 
horsepower at 2,200 r.p.m. he chassis is the makers’ 
standard Monarch type except that the normal 
wheelbase of 12 ft. 1 in. is increased to 12 ft. 7 in., and 
the sub-frame is dropped 30 mm. to accommodate the 
tipping mechanism. The full-fronted cab conforms 
to the lines of the body, to enhance the generally 
distinctive appearance. 
Messrs. Shelvoke and Drewry, Limited, of Letch- 
worth, have designed a compressing collector, the 
special features of which are based upon those of the 
Rey vehicle in use in France. The illustrations, Figs. 
8, 9and 10, page 583, show the general appearance 
of the S.D. Self-Loader, as it is called, and the 
characteristic construction of the rear end of the body, 
and the loading hopper. The body consists of three 
sections ; a front compartment for clean waste paper, 
large incompressible articles, etc., and containing also 
seats for the loaders; a refuse compartment, with a 
capacity of approximately 10 cub. yards; and a 
loading hopper, extending for the full width of the 
body, and vertically adjustable to vary the loading 
level between 55 in. and 58 in. from the ground, thus 
obviating the necessity for a rear step. The rear end 
of the hopper is formed by a movable pressure plate, 
which reciprocates uniformly under the action of a 
hydraulic ram so long as pressure is maintained by the 
V.S.G. rotary pump situated at the forward end of the 
chassis. The pump is driven by a power take-off 
from the propelling engine transmission and runs at 
constant speed, although the strokes of the pressure 
plate can be varied as desired to suit the rate of loading. 
At four strokes per minute, a loading rate of 40 cub. 
yards per hour can be maintained. The dumping of 
refuse into the hopper can be continuous, irrespective 
of the position of the pressure plate at any given 
moment. Tipping is by another hydraulic ram, at the 
front end of the body, the first action of which is tu 
release and lift the rear door, with the hopper and ram, 
so that the rear end of the body is clear TF all obstruc- 
tions when the tilting action begins. The lead of the 
pressure pipes between the pump and ram is through 
the trunnions on which the body and hopper are 
pivoted. The nominal eapacity is 10 cub. yards and the 
compression obtainable is stated to range up to 100 
per cent. 

A number of other vehicles were also exhibited by 
Messrs. Shelvoke and Drewry, Limited, but as these 
were standard models, already familiar in the service 
of various municipalities, it will suffice to mention 
here that they included a 700-gallons gully emptier on 
an 8.D. Freighter chassis, a Chelsea type collecting 
vehicle, with a 10-cub. yard body fitted with sliding metal 
covers, another rear-loading model of similar capacity 
fitted with the makers’ type of moving floor, and 
a container-type collector on a Freighter chassis of 11-ft. 
wheelbase, carrying either 12 small, or 6 large, containers 
and arranged for either offside or nearside tipping. 

(To be continued.) 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are furnished. Details may be obtained on application 
to the Department at the above address, quoting the 
reference number given. 

Gantry Crane, two-motor, 5-ton, with auxiliary hoist. 
Public Works Department, Wellington, N.Z. ; January 26, 
1937. (T.Y. 2,167.) 

Steam Turbine, 5,500 kW, continuous maximum rating, 
with spares, to drive an existing alternator, or, alterna- 
tively, a 5,500-kW turbo-alternator, with condensing 

lant, to generate energy at 6,000—6,600 volts, 50 cycles 

elbourne City Council ; January 11, 1937. (T. 30,954.) 
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Gotp-Minine Exnrmitioy, Western AvsTrauia.— 
A Gold-Mining Exhibition was held in Government 
House, Perth, Western Australia, during the first week 
of October, and in connection with this, a special souvenir 
number of the West Australian Mining and Commercial 
Review has been issued, a copy of which has reached 
us. This contains brief descriptions of the mining equip 
ment exhibited, a number of special messages written by | 
the Lieutenant-Governor of the Province and by various | 
Government officials, and several illustrated articles and 
notes dealing with the mining and other industries of 








Western Australia and of the Commonwealth. The | Séchage des Produits Hygroscopiques. 


price of the issue is $d. The offices of the Review are at | 
321, Murray-street, Perth, W.A., the London distributors 
being Messrs. W. E. Skinner Ltd.,15, Dowgate Hill, E.C.2 


extend to a height of 75 ft., and will be fitted with a 
speaker telephone apparatus will be provided, the latter 
being for communication between the ground level and 
the fireman at the head of the ladder. 
will also carry a 


per minute. 
out by power from the petrol motor which propels the 


Linthoues, Glasgow, have received an order from The 
Peninsular and Oriental Steam Navi 
steamer of a similar type to the 
She 


c 
measurement of 7,800 tons, a proportion of which will 


North Eastern Railway Company for a 70-ft. articulated 


N.1, have received the contract from the London and 
North Eastern Railway Company for the installation of 


Road Board of Barbadoes, British West Indies. The 


elevator and grading screen, and is driven by a Lister 
petrol engine. 
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Elements of Chemical Engineering. 
Ww 
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Industriegasbrenner und zugehdrige Einrichtungen 


International Association for Bridge and Structural 


Materialprifung mit Réntgenstrahlen 
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| 
Tas Lowpon anp Nortn Eastern Rartway has! 
placed numerous contracts for road vehicles. These | 


include 28 three-ton and 3 six-ton Scammell tractor units, 
and 44 three-ton and 18 six-ton trailers from Messrs. 
Scammell Lorries, Limited, 52-54, High Holborn, 
London, W.C.1; 56 three-ton low-loading platform 
trailers and 38 trailers of various types from Messrs. 
Cranes (Dereham), Limited, Dereham; 22 three-ton 
low-loading platform trailers from Messrs. R. A. Dyson 
and Company, Limited, 76, Grafton-street, Liverpool ; 
chassis and van bodies from Messrs. Express Motor and 
Body Works, Limited, 156-164, Goswell-road, London, 
E.C.1, and van bodies from Messrs. North London 
Engineering Company, Limited, 99, Cobbold-road, 
Willesden, London, N.W.10. 

Messrs. MERRYWEATHER AND Sons, Limrrep, Green- 
wich-road, London, 8.E.10, have received an order from 
the Corporation of Merton for a motor turn-table fire 
ladder. The ladder will be of all-steel construction, will 


water-tower monitor nozzle. A searchlight and a loud- 


The machine 
»werful fire pump to deliver 275 gallons 
All the ladder movements will be carried 


machine and also operates the fire pump. 
Messrs. ALEXANDER STEPHEN AND Sons, Liirep, 


— perp os! fora 
rfu and Carthage. 
will be equipped with single-reduction geared 
urbines, and will accommodate 470 first- and second- 
lass passengers, while her cargo space will have a total 


© for insulated cargo. 
Messrs. Cowans, SHELDON AND ComMPaANyY, LIMITED, 
Jarlisle, have secured a contract from the London and 


xcomotive turn-table for Southend locomotive depot. 
Messrs. THe WesTiIncHouse BRAKE AND SIGNAL 
JoMPANY, Limrrep, 82, York-road, King’s Cross, London, 


lectric colour-light signalling between Clapton Junction 
nd Chingford, which branch is 6} miles in length. 

Messrs. EpGar ALLEN AND Company, LIMITED, 
nperial Steel Works, Sheffield, 9, have just supplied 
portable crushing and screening plant to the Central 


lant consists of a No. 1 K.-B. pulveriser with feed 


The plant will be used for crushing and 


*reening road stone. 
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Inited States. State of Illinois. Division of the State 
Geological Survey. Report of Investigations—No. 42. 
Some Geological Relations Between the Constitution 
of Soil Materials and Highway Construction. By 
G. E. Exsiaw and R. E. Grr. Crteen, Ill. : Illinois 
State Geological Survey. 


hart Aids to Management. By M. L. Yates. Man- 
chester: Emmott and Company, Limited. [Price 
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nternational Chamber of Commerce. Brochure No. 91. 
Commercial Arbitration Under British Law (England 
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J. E. James. London: British National Committee, 
The International Chamber of Commerce. [Price 9d.] 
he New Chemistry. By Proressor E. N. pa C. ANDRADE. 


London: G. Bell and Sons, Limited. [Price 3s. 6d. 
net.] 
ymposium on High-Strength Constructional Metals. 


American Society for 
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[Price 


Pittsburgh Regional Meeting, 
Testing Materials, March 4, 1936. 
Ameriean Society for Testing Materials. 


1 dol. 25 cents.) 
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T. Baporr and W. L. McCase. Second edition. 
London : McGraw-Hill Publishing Company, Limited. 
[Price 30.] 

"he Welding and Cutting Year Book, 1936-7. Edited 
by C. Hetspy, C. W. Hamann and Drrt.-Ine. F. J. 
Samvugty. London: The Temsbank Publishing 
Company, Limited. [Price 5s.] 
nited States War Department. Port Series No. 25. 
The Ports on the Upper Hudson River, 1936. Washing- 
ton: Superintendent of Documents. [Price 50 — 
. BY 
Dret.-Inc. Erntcn Sacus. Halle (Saale): Wilhelm 
Knapp. [Price 6.30 marks.) 
‘oiler + ag t, Mainé e and Inspection. A 
Handbook for Boiler Owners and Boiler Attendants. 
By H. C. Armstrone and C. V. Lewis. London: 
Charles Griffin and Company, Limited. [Price 10s. 
net.) 





Engineering. Publications. Fourth Volume. 1936. 
Ziirich: Verlag A.-G. Gebr. Leemann & Co. [Price 


30 Swiss francs.) 
unter besonderer 


PERSONAL. 


Dr. Sypney Jonn Davies, D.Se., M.I.Mech.E., has 
been appointed to the University Chair of Mechanical 
| Engineering, tenable at King’s College, Strand, London, 
W.C.2, as from January 1, 1937. 

Messrs. Toe GENERAL Evectric Company, Limirep, 
Magnet House, Kingsway, London, W.C.2, announce 
that Mr. H. C. Margrett, assistant manager of their 
Southampton branch, is shortly taking up an appoint- 
ment at the Hong-Kong branch of Messrs. The Genera] 
Electric Company of China, Limited. His successor at 
Southampton is Mr. H. W. Wilson, of the London sales 
department. 

Mr. W. D. Patrick, K.C., has been appointed deputy 
chairman of the Road and Rail Traffic Appeal Tribunal. 
mainly for hearings in Scotland, to succeed SHErtr; 
A. C. Brack, O.B.E., M.A., K.C., who has resigned. 

Messrs. THe YorkKsHIRE Copper Works, Liuirep, 
Leeds, as and from December 1, are unifying their sales 
arrangements in London, and their building section, 
14, Norfolk-street, W.C.2, will be amalgamated with 
their main London office at 53, New Broad-street, E.C.2. 
They are, however, continuing their office at Mowbray 
House, 14, Norfolk-street, W.C.2. 

Mr. D. LaveuarNe THornton, M.A., M.I.Mech.E.. 
Assoc.M.Inst.C.E., has recently removed his mechanical 
and civil engineering practice to London, his new address 
being 36, Victoria-street, Westminster, 8.W.1. 

Messrs. THE Monp Nicket Company, Limirep, 
Thames House, Millbank, London, 8.W.1, inform us that 
Mr. I. A. Bailey has been appointed general manager 
of the Clydach refinery. For the past five years 
Mr. Bailey has been general manager of the works of 
Messrs. Henry Wiggin and Company, Limited, Bir- 
mingham. The new appointment does not involve any 
change in the general executive organisation of Messrs 
The Mond Nickel Company. 











NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 
The Welsh Coal Trade.—Although demand on export 
account failed to record any improvement on the Welsh 
steam coal market last week, collieries generally experi- 
enced a busier time, and most concerns found them- 
selves fairly comfortably placed. This was due to 
the heavy arrivals of ships which had previously been 
delayed by the bad weather. So great was the pressure 
at the docksides that at Cardiff, Barry and Port Talbot, 
practically all the available coal-loading appliances were 
in use every morning, while a number of vessels had to 
wait for suitable loading berths. As a result, exports 
last week attained the highest level for some time past, 
totalling 431,200 tons. This was only the second 
occasion this year that they had exceeded the 400,000- 
ton mark. Little interest was displayed in the forward 
position, however, and the outlook was not promising. 
French customers continued to show good attention, 
but it was feared that the labour troubles at the French 
rts would have a restrictive influence on_ business. 
Eatemeate to the Irish Free State were steadily main- 
tained. A good inquiry was encountered in the inland 
trade, and business for this direction was on a brisk scale. 
A few orders were received from Italy during the week. 
These were the first received for some considerable time. 
They were, however, in respect of anthracite. The 
report of the Welsh coalowners’ deputation to Rome 
stated that Italy would buy about 200,000 tons of 
Welsh coal in the first quarter of next year, but most ot 
this would be anthracite. In view of Italy’s heavy 
commitments with Germany, Poland and Belgium, it 
was considered unlikely that South Wales shipments of 
steam coals would be on a normal scale until March next 
at the earliest. It is reported that in future the Italian 
Coal Monopoly will make their purchases direct from 
the colliery, instead of through the exporter, as in the 
past. The question of securing payment under the Cleat 
ing House ment has engaged the attention of 
the exporters throughout the past week, and a British 
deputation visited the Mines Department and the 
Export Credits Department on the subject. New con 
tract inquiry circulated slowly. The Portuguese Railway 
were inviting tenders by December 3 for the supp!) 
of 250,000 tons of small coals for delivery over next 
year, while it was expected that the Egyptian State 
Railway order would be placed in the next week or 8°. 
The slow demand for the best large grades remained 
the most unfavourable feature of the market, and in 
view of the heavy stocks which collieries still held, pro- 
duction was curtailed. As a result, the washed small 
and sized descriptions were very difficult to secure for 
early shipment, and values were strongly held. Ordinary 
were only sparingly offered and firm, while throughs 
maintained a good activity and were steady. Cobbles 
and bituminous sized kinds came in for little attention. 
and were weak. Conditions remained active for cokes. 
while patent fuel and pitwood were unchanged. 
The Iron and Steel Trade.—Good activity was ag@!n 
maintained in the iron and steel and allied trades of 
South Wales and Monmouthshire last week, and produc 
tion at the works was on brisk lines. Concerns general!’ 
were so heavily committed that it was difficult to arrange 
further business. Operations were ¢ ted to com- 
mence before Christmas at the Metalclad Engineering 





Beriicksichtigung der Rontgenmetallkunde. By Pro- 
resson Dr. Ricwarp GLocKker. Second revised, 
edition. Berlin: Julius Springer. [Price 33 marks.]} 
Adsorption de la 


Vapeur D'’Eau. By Epovarp Lepovux. Paris: | 
Librairie Polytechnique Ch. Béranger. [Price 32 | 
francs. ] 





Works, Neath, where eventually it was anticipated 10” 
men would be employed. Metalclad, Limited, is * 
associate of Baldwins, Limited and of George Cohen and 
Sons, and will be engaged on Government work. Exten 
sions tq the Eagle Bush Tinplate Works, Neath, were 
progressing favourably, and satisfactory test piles be 
sunk on a site adjoining the works where it was propo® 
to erect a can factory. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Conditions in the Cleveland 
pig-iron branch of trade are little changed. The meagre 
output is absorbed as it becomes distributable. Local 
users are still receiving sufficient tonnage for essential 
current needs, but are unable to obtain supplies forstock 
in case of emergency, and some anxiety is felt concerning 
the near future. Efforts of merchants to secure com- 
mand of tonnage to enable them to reduce their arrears 
of shipment to Continental customers meet with little 
success. Prospect of relief to the stringent situation 
continues remote as obstacles to enlargement of produc- 
tion seem unlikely to improve. Buyers are anxious to 
arrange forward contracts and would doubtless y 
above fixed minimum prices for such business, but 
makers are not at all disposed to discuss sales and 
intimate that rise in cost of production may compel 
substantial advance in prices. Meanwhile recognised 
market values remain on the basis of No. 3 quality at 
75s. delivered here, 77s. delivered to various North 
Eastern districts, and 78s. delivered to Glasgow. 

Hematite.—By the re-kindling of a renovated blast- 
furnace, production of East Coast hematite iron is 
increased by about 1,000 tons a week, but the additional 
make is unlikely to release much tonnage for the market, 
as customers are clamouring for larger supplies under 
present contracts, particularly for shipment abroad. 
Producers claim that by their system of rationing they 
will be able to continue to supply home consumers with 
enough tonnage to keep works regularly employed, but 
admit that after the accomplishment of that obligation 
there is little iron available for other purposes. Require- 
ments of their own consuming works are expanding, and 
searcity of saleable parcels threatens to be acute for 
some time. As in the Cleveland branch, makers claim 
that conditions justify advance in price, and suggest that 
a 108. rise may be necessary. As yet quotations kee 
nominally at the level of No. 1 grade of iron at 85s. 6d. 
delivered to North Eastern areas. 

Foreign Ore.—Heavy imports of foreign ore are 
arriving with surprising regularity in fulfilment of pur- 
chases made some time ago, and consumers are quite 
well placed as regards supplies, but negotiation for the 
renewal of expiring contracts cannot be expected until 
the state of the market changes considerably. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke have extensive contracts to execute, and report 
brisk demand for marketable parcels. Prices are strong 
at the equivalent of good medium qualities at-24s8. 6d. 
delivered to Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel works are running at high pressure, 
but the enormous output of the extensive plant is not 
equal to the heavy delivery demands of customers and 
the shortage of supply necessitates continued considerable 
use of foreign products. Principal market quotations 
for home purposes stand :—Common iron bars, 101. 10s. ; 
best bars, 11l.; double best bars, 11/. 10s.; packing 
(parallel), 92. 78.; packing (tapered), 107. 10s.; steel 
billets (soft), 67. 28. 6d.; steel billets (hard), 7/. 7s. 6d. ; 
steel bars, 97. 7s.; iron rivets, 12/. 108.; steel rivets, 
13l.; steel boiler plates, 92. 17s. 6d.; steel ship plates, 
91. 7s. 6d.; steel angles, 91.; steel joists, 91. 7s. 6d. ; 
heavy sections of steel rails, 8/. 10s. for parcels of 
500 tons and over and 91, for smaller lots ; and fish plates, 
121.108. Black sheets (No. 24 gauge) are 121. for delivery 
to home customers and 101. 15s. f.o.b. for shipment 
abroad; and galvanised corrugated sheets (No. 24 
gauge), 14/. for delivery to home customers and 121, 15s. 
f.o.b. for shipment overseas. 

Scrap.—The general tone of the scrap market is 
extremely strong. Buyers readily pay 60s. for heavy 
steel, and merchants are disinclined to sell extensively 
over lengthy periods. Light cast-iron makes 53s., and 
heavy cast-iron is in demand at 65s. ; while the quotation 
tor machinery metal is firm at 67s. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—In the West of Scotland steel 
trade the demand for steel material of practically all 
kinds is greater than ever, and consumers keep up a 
constant pressure for deliveries. There is no lack of 
Specifications for heavy material and producers are doing 
their utmost to keep all customers supplied with their 
requirements, but are finding it not easy. Up till quite 
recently, the raw material position has been fairly 
Satisiactory, but with scrap getting scarcer and no visible 
“in of any increase in pig-iron production, the steel- 
makers are viewing the near future with some anxiety. 
The placing of contracts for new tonnage continues, 
which means a further demand for steel and assures the 
producers a longer run of activity. Export business has 
'mproved a good deal, and inquiries point to some 
further expansion in that direction. In the black-steel 
sheet trade, very healthy conditions prevail and orders 
for both light and heavy gauges assure the continuous 
running of plant for some time. Prices are steady at the 
following rates :—Boiler plates, 97. 17s. 6d. per ton; 
ship plates, 91. 7s. 6d. per ton; sections, 9l. per ton; 
medium plates, 9. 158. per ton ; black-steel sheets, No. 24 
Zauge, in minimum 4-ton lots, 12/. per ton; and galvan- 
ae corrugated sheets, No. 24 gauge, in minimum 4-ton 

ts, 14/. per ton, all delivered at Glasgow stations. 

Mallea'le-Iron Trade.—In the West of Scotland malle- 
able-iron trade, the recently-noted improvement is well 

‘aintained and orders have been coming in with greater 


regularity and of larger tonnage. The outlook on the 
whole is much more encouraging after the long spell of 
dullness. The re-rollers of steel bars are well placed for 
business and order books present quite a healthy appear- 
ance. The supply of raw material is not too satisfactory, 
and any lessening will tend to curtail output. The follow- 
ing are the current prices :—Crown bars, 101. 108. per ton 
for home delivery, and 10/1. per ton for export; and re- 
rolled steel bars, 9/. 7s. per ton for home delivery, and 
8l. 10s. per ton for export. 

_ Scottish Pig-Iron Trade.—No change falls to be recorded 
in the state of the Scottish pig-iron trade, and great 
activity prevails at all the works as the demands from 
consumers is very heavy. The 15 furnaces in blast are 
not equal to all the calls for supplies, and strict rotation 
has to be made. Prices are very firm and in the case 
of foundry iron a premium is being asked on forward 
business. There seems little doubt but that quotations 
will be officially advanced at no distant date. The 
current rates are as follows :—Hematite, 85s. 6d. per 
ton, and basic iron, 75s. per ton, both delivered at the 
steel works ; and foundry iron, No. 1, 8ls. 6d. and No. 3, 
798. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, November 21, amounted to 292 
tons. Of this total, 215 tons went overseas and 77 tons 
coastwise. During the corresponding week of last year 
the figures were 80 tons overseas and 32 tons coastwise, 
making a total shipment of 112 tons. 

Shipbuilding.—Messrs. Alexander Stephen and Sons, 
Limited, Linthouse, have booked an order for a liner of 
over 14,000 tons for The Peninsular and Oriental Steam 
Navigation Company. Last week Messrs. Stephens 
booked an order for a cargo motorship of 6,000 tons for 
Messrs. The New Zealand Shipping Company. Other 
contracts received this week are for two high-class 
cargo motorships which have been booked by Messrs. 
The Blythswood Shipbuilding Company, Limited, Scots- 
toun. They will be 420 ft. in length by 56 ft. beam, 
and of moderate draught. The propelling machinery 
whieh will be supplied from the North British Engine 
Works of Messrs. Sasthg, Curle and Company, Limited, 
Whiteinch, will consist of Diesel engines of the Doxford 
type. Messrs. Yarrow and Company, Limited, Scotstoun, 
are reported to have been awarded the contract for 
the construction of two destroyers for the Greek Govern- 
ment. The conditions of payment have been settled, 
and the technical details will be determined later. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Technical Men.—The appointments Board of Sheffield 
University reports that there has been an increase in the 
number of vacancies notified for men with technical 
training, particularly in the various branches of engineer- 
ing. The Board has experienced great difficulty in find- 
ing qualified men to them. All the men who have 
qualified in engineering and metallurgy during the past 
two years have been suitably placed. In consequence of 
numerous inquiries for graduates with works’ experience, 
the Board, in its endeavour to find suitable men, has 
communicated with more than thirty past students. The 
Board also reports that there is a growing tendency on the 
part of large industrial concerns to recruit University- 
trained men for the development of the commercial side 
of their businesses. The report of the Faculty of Engin- 
eering shows that, in the mechanical engineering depart - 
ment, researches subsidised by the Institution of Mech- 
anical Engineers on welding and the effect of high tem- 
peratures on metals have been continued. Investigations 
on the behaviour of certain materials under repeated 
stresses, subsidised by the British Electrical and Allied 
Industries Research Association, and researches in con- 
nection with the effect of cold-working of materiais, 
assisted by the Worshipful Company of Ironmongers, 
have also been coulinaai 

Tron and Steel.—A hi 
tained in the steel-pi 





level of activity has been main- 
ucing sections. Business in the 
heavy machinery and engineering branches is developing 
on satisfactory lines. r. A. B. Winder, Joint General 
Manager of Messrs. English Steel Corporation Limited, the 
Darlington Forge, and Messrs. Industrial Steels, Limited, 
told an audience of workmen, on Saturday last, that the 
contract recently secured from Italy for the supply of hol- 
low-forged vessels for the manufacture of oil from coal will 
provide a large amount of work for all shops. He added : 
“The ingots for part of this order will weigh about 175 
tons each, and will be of a composition which has never 
been made in such large ingots in these, or, to the best 
of my knowledge, any other steelworks.” Mr. Winder 
also reported that commercial business, a from re- 
quirements under the Def gr » increased 
during 1936 by 35 per cent. over that for the previous 
year. The tool-making branches are busier, while there 
is an improving demand for automobile and aircraft 
steels and engine parts. 

South Yorkshire Coal Trade.—The export position 
shows no material Gane Best hards and large coal 
are in ready supply, and orders are easily dealt with. 
Minimum prices are unchanged. There is an all-round 
improvement on inland account. Industrial steams are 
moving freely. Best hards continue in strong demand. 
House coal requirements are up to seasonal standard. 
Foundry and furnace coke are active. Consumption of 
central heating coke is more substantial. Gas coke con- 
tinues firm. Guotations are: Best branch handpicked, 
27s. 6d. to 298. 6d.; kitchen nuts, 20s. to 2ls.; house 
coal, 238. to 248.; seconds, 21s. to 22s; kitchen coal, 
18s. to 2ls.; Derbyshire brights, 2]s. to 22s. ; and best 








South Yorkshire, 24s. to 30s. 


NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 

p-m., Storey’s-gate, Westminster, S.W.1. Extra 
General Meeting. ‘The Air Resistance of Passenger 
Trains,” by Mr. F.C. Johansen. Hast Midlands Branch : 
Monday, November 30, 7.15 p.m., The Welbeck Hotel, 
Nottingham. Joint Meeting with the NorTrincHamM 
Socrery or Enorveers. ‘Speed and Safety on the 
Railways,” by Mr. Cecil J. Allen. Thursday, December 
3, 7.15 p.m., The Technical College, Lincoln. Address 
by the Branch Chairman, Mr. V. W. Bone. Scottish 
Branch : Thursday, December 3, 7.30 p.m., The Royal 
Technical College, Glasgow. ‘‘The Second Report of 
the Welding Research Committee,” to be presented by 
Mr. L. W. Schuster. Institution : Friday, December 4, 
7 p.m., Storey’s-gate, Westminster, S.W.1. Informal 
Meeting. Discussion on “ Advertising Technique as 
Applied to Engineering Products,” to be introduced by 
Mr. H. R. Hockley. 

InstiruTE OF Mertats.—North-East Coast Local 
Section: To-night, 7.30 p.m., Armstrong College, 
Newcastle-upon-Tyne. “ Refractories,” by Dr. J. W 
Mellor. London Local Section : Wednesday, December 2, 
8 p.m., The Charing Cross Hotel, W.C.2. Joint Meeting 
with the London Branch of THe LystituTe oF British 
FounpryYMEN. “Some Impressions of Industry in the 
U.S.S.R.,” by Mr. W. T. Griffiths. Birmingham Local 
Section: Thursday, December 3, 7 p.m., The James 
Watt Memorial Institute, Birmingham. ‘“‘ Some Aspects 
of Industrial Hygiene,”’ by Mr. H. E. Collier. 

Institution oF Evscrrica Enartnerers.—South 
Midland Centre: Monday, November 30, 7 p.m., The 
James Watt Memorial Institute, Birmingham. “* Applica- 
tions of the Hot-Cathode Grid-Controlled Rectifier or 
Thyratron,” by Mr. A. L. Whiteley. Western Centre : 
Monday, November 30, 7.15 p.m., The Electricity Show- 
rooms, Portsmouth. ‘“‘ Cineradiography,” by Mr. R. J. 
Reynolds. North-Western Centre : Tuesday, December 
1, 7.15 p.m., The Engineers’ Club, Albert-square, Man- 
chester. ‘‘ Recent Developments in Telegraph Trans- 
mission and their Application to the British Telegraph 
Services,” by Mr. Harris. Wireless Section : 
Wednesday, December 2, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. ‘‘ Modern Receiving Valves— 
Design and Manufacture,” by Dr. M. Benjamin, Mr. C. W. 
Cosgrove and Mr. G. W. Warren. Institution: Thurs- 
day, December 3, 6 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. Ordi Meeting. ‘‘ Continuous Extru- 
sion of Lead Cable Sheaths,” by Dr. P. Dunsheath. 
Meter and Instrument Section: Friday, December 4, 
7 p.m., Savoy-place, Victoria-embankment, W.C.2. 
” The Post Office Speaking Clock,” by Dr. E. A. Speight 
and Mr. O. W. Gill. 

INSTITUTION OF CrvIL ENGINEERS.—Tuesday, Decem- 
ber 1, 6 p.m., Great George-street, 8.W.1. Ordinary 
Meeting. (i) ‘The Lower Zambesi Bridge,” by Mr. 
F. W. A. Handman. (ii) “The Construction of the 
Lower Zambesi Bridge,” by Mr. G. E. Howorth. Man- 
chester and District Association: Wednesday, Decem- 
ber 2, 6.45 p.m., The Manchester Literary and Philo- 
sophical Society, 36, George-street, Manchester. ‘* Inves- 
tigations on Structural Connections,” by Professor C. 
Batho. 

INstTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, December 1, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. General Meeting. “ The 
Electrically Welded Ships ‘ Bruce Hudson’ and ‘ Transi- 
ter’,” by Mr. E. R. Macmillan. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
December 1, 7.45 p.m., The Royal Society of Arts, 18, 
John-street, Adelphi, W.C.2. General Meeting. “A 
Background of Engineering Apprenticeship,” by Mr. J. 
Bedford. 

Norru-East Coast INstIruTION OF ENGINEERS AND 
SurpsurLpERs.—Friday, December 4, 6 p.m., The Mining 
Institute, Neweastle-upon-Tyne. ‘‘ The Flow of Boiling 
Water through Orifices and Pipes,” by Mr. W. T. Bottom- 
1°Y: 

For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Evecrricat Dimensions anp Unirs: Errata.—We 
regret that, owing to a misunderstanding, the words (in 
the equation B = py, H) were omitted from Professor 
Marchant’s letter on the above subject which appeared 
in our last-week’s issue on page 553. These words should 
be inserted in line 8 in front of the words “ in the state- 
ment.” We also notice that, in the equation Ky = 


= © , on line 29 of column 3, the index 9 does not 
9x 10° 

appear. The omission in this case, however, will have 
been obvious. 


Tae ELECTRIFICATION OF THE WirRRAL Rattway.— 
Rapid P is being made with the electrification of 
the Wirral Railway from Birkenhead Park to West 
Kirby and New Brighton. Power for operation will be 
obtained from six substations at Birkenhead North, 
Bidston, Moreton, Meols, Hoylake and Wallasey, all of 
which will be controlled from the first named. Much 
of the permanent way is being re-lald, and new lines 
are being laid on an embankment between Bidston and 
Seacombe Junction to increase the track capacity. A 
new station is being built at Manor Road, Hoylake, and 
a number of improvements, including the installation of 
electric light, are being made at the others. A fully 
equipped repair shop is to be built at Birkenhead North. 
The bonds for the conductor and running rails and the 





cable connections will be welded. 
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Oftices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 

TELEGRAPHIC “ ENGINEERING,” LESQUARE 

ADDRESS LONDON. 

TELEPHONE NumBER—TEMPLE BAR 3663 (2 lines) 





SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING ” “may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free 


at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 
For the United Kingdom 5 0 
For Canada— 
Thin paper copies. . £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 


Thick paper copies £3 7 
Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on | 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not 
later than mid-day on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of Publica- 
tion. Passed proofs must be in our hands by 
Saturday morning, Otherwise they will be 
taken as correct. 
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DEVELOPMENTS IN PLASTICS. 


In our issue of October 9, page 389, ante, we 
referred to an interesting development in plastics, 
in connection with aeronautics, which may have 
far-reaching consequences. The striking manner 
in which this industry has established itself among 
us is illustrated by the fact that whereas formerly 
this country had to import the plant needed, we 
are now, on the other hand, considerable exporters 
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of the machinery used for working up this product. 
In addition to the requirements due to the natural 
development of the industry, the speed with which 
changes have been introduced has been such that 


prompt replacement by other machinery of an 
entirely different character. The versatility of 
engineers engaged on this work, however, has 
enabled plastics manufacturers not only to expand 
their factories, but to decrease to a considerable 
extent the amount of unemployment. 

The recent development of the application of this 
material to aeroplane propellers and construction 
may be regarded, perhaps, at the moment, as the 
most daring use to which it has so far been put. 
There are, however, numerous others already 
established, almost equally interesting. Laminated 
resin products made by British firms are proving 
their worth, for instance, for heavy bearings, 
while in chemical works and factories in which 
corrosive vapours or liquids have to be handled 
they have found many special fields. For example, 


In a recent test 


In the matter of 


coating for ships’ bottoms and other structures in 
contact with sea water. Both coumarone resin and 
resins of the bakelite type are employed for coating 
storage tanks and other containers, specifically 
for the storage of coal-tar derivatives, petrol 
containing tetra-ethyl lead, and other petroleum 
products. Small containers, such as barrels and 
cans, are often lined internally with a coating of 
synthetic-resin varnish. 

In the manufacture of lacquers, artificial resins 
are now taking the place of nitro-cellulose to a 
limited extent; this permits the use of a wider 
range of solvents. The modern cheap lacquers 
frequently contain bakelite resins in addition to 
nitro-cellulose. As plasticisers in lacquers, artificial 
resins are now regarded as one of the most important 
ingredients ; it is not often that a good lacquer is 
made without some form of plasticiser, the dura- 
bility of the lacquer film being dependent upon 
this substance. Both urea-formaldehyde and cou- 
marone resins are steadily gaining in popularity as 
plasticisers for some grades of lacquers, although 
in other types the older materials, like ester gum 
and dibutyl phthalate, are still preferred. 

British manufacturers have, of late, taken up the 
production of urea—one of the raw materials for 
urea-formaldehyde resins—and their factories are 
now turning out enough to supply all demands of 
the home market. A considerable fall in price has 
resulted, and this, in turn, has enabled the laboratory 
processes for making urea resins to be carried out 
on a commercial scale. Resins of this class, besides 
finding application in varnish making,are cominginto 
favour in other directions not usually associated with 
the plastics industry. For example, the fusible resins 
are marketed in the form of solutions in water, and 
are employed.in the building trade as a priming coat 

for plaster and for wood surfaces, and also in the 

textile industries for waterproofing fabrics and for 
the preparation of size. The electrical industry also 

makes use of them, particularly of those produced 

with an acid catalytic agent, these having, it is said, 

the greatest insulating value. Besides the coating 

of paper and fabric insulation with urea resin 

varnish, the resin itself is used as a binder for 

finely-divided iron in the manufacture of certain 

magnet cores. 

Perhaps the most interesting outcome of work on 

urea resins is the new so-called “ organic glass,” which 

is a special type of the resin, unfilled, but rendered 

infusible by heat as in moulding. This substance is 


superior to glass in some respects, but inferior in 
others. 
renders it advantageous for aircraft, and it is not 
splintered by a bullet or shell fragment, but its 


It weighs only about half as much, which 
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that of glass, is liable to suffer with use as its surface, 
being softer, is easily scratched and disfigured. 
Strong chemicals, like acids, to which glass is generally 
inert, also gradually attack it. Organic glass is 
readily machinable and may be treated in the work- 
shop exactly as is done with laminated or bakelite 
mouldings. Its tensile strength approaches 4 tons 
per square inch, whilst the compression resistance 
is about 14 tons per square inch. The preparation of 
this material naturally demands extreme care. Iron 
is its greatest enemy, and the raw materials used 
must be iron-free, while manufacture must proceed 
in non-ferrous vessels. In the process, the resin is 
moulded and hardened at relatively low tempera- 
tures, usually not over 100 deg. C. Other types of 
artificial resin, at present cheaper than urea resins, 
are being tried out as organic glass. These are pro- 
duced primarily as thermo-plastic powders, which 
may be moulded either by compression or by 


injection. The density of the material so made 
is about 1-2, being somewhat lighter than 
bakelite. Its physical and mechanical properties 


compare favourably with metals, timber and other 
materials of construction, while it has a very low 
thermal conductivity and is a good electrical in- 
sulator. The building trade is experimenting with 
this material for the production of parts of walls in 
buildings, in which windows of the usual form would 
not be employed. Instead, transparent bricks 
would be built in in certain areas without any 
break in the surface line of the wall. 

In an entirely different sphere plastics are being 
applied as factory roofing material. Roofing in 
large industrial centres is apt to suffer rapid deterior- 
ation from the effect of atmospheric acids, gases, 
and fumes, &c. A new roofing substance, which is 
finished in the form of corrugated sheets, comprises 
an imperishable compound of asbestos with an 
asphalt and resin binder consolidated by high, 
pressure, and having a steel core, which is per- 
manently sealed from any external corrosive 
influence, no paint or other protective coating 
being necessary. 

To reduce the costs of raw materials for plastics 
manufacture, the soya bean, among other materials, 
is being pressed into service, and in view of the 
large-scale growing tests now being made with 
the bean in Great Britain, the possibilities of 
an established soya-bean plastics industry in this 
country are more favourable than hitherto. As yet 
the development of plastics from the bean has been 
in the hands of one of the big motor-car companies. 
The oil of the bean is first extracted for use as an 
important ingredient of the baking enamels employed 
as body finishes on cars, and as a core binder in the 
foundry. The meal remaining contains nearly 50 per 
cent. of protein matter; this is treated with for- 
maldehyde to produce a synthetic resin, which can be 
filled and moulded to produce small parts, such as 
gear-shift lever balls, lighting switches and ignition- 
distributor covers. 

Synthetic rubber is no longer merely a fantasy, 
and at the present time several types are manu- 
factured. A representative of this new material is 
made from chloroprene, hydroquinone and methyl 
alcohol. This gives a plastic substance simulating 
the physical properties of natural rubber very 
closely. In one respect it may be considered to be 
even better, since it may readily be vulcanised 
without such aids as sulphur. This synthetic 
material may be used in much the same way as 
synthetic resins are used. For example, in the 
moulding industry the usual fillers and pigments 


may be added and the product moulded to give a 


large variety of goods Laving satisfactory mechanical 
strength and chemical resistance. Synthetic rubber 
lends itself admirably co sheeting processes on the 
calenders, and also to die-extrusion to give string- 
like rods. Its properties may be modified by the 
addition of other materials; glue makes it more 
oil-resistant than rubber, while toughness in the 
vuleanised product is obtained with certain oxides 
of metals. The finished article may have the soft 
elasticity of a rubber band, or the hardness and 
durability of a solid tyre, depending on the ingredi- 
ents incorporated when vulcanising. Natural 
rubber-latex is a modern material which is now 
applied in many directions, chiefly for spreading, 
electrical deposition, and for spraying processes in 
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counterpart has already appeared. This synthetic 


the liquid in a solution of soap. In the synthetic 
latex the particles of rubber deposited are completely 
vulcanised, but with the natural rubber latex this 
is by no means always the case. Claims are made 
that the synthetic rubber has definite advantages, 
notable among these being the high resistance to both 
mineral and vegetable oils, and to oxidation. Heat, 
which softens rubber, serves only to harden artificial 
rubber. Synthetic rubber latex is also much less 
permeable to gases and for this reason is being 
adopted in airship construction for the gas 
bags. While on this subject, reference may be 
made to one serious disadvantage of rubber for 
certain work, namely, its inflammability, which is 
of great concern in cable manufacture. With the 
object of lessening the fire risk with cables, one 
company has placed on the market a new series of 
plastic materials in the form of synthetic waxes, 
made by the chlorination of naphthalene, and 
produced in a number of grades with specific 


component of the cable, these waxes reduce the fire 
hazard to a minimum. They may also be used as 
| substitutes for bitumen in the protective coverings 
| on the exterior of electric cables, and in the making 
| of non-inflammable floor tiles. The advantages of 
|} such flooring in ships and in multi-storied buildings 
will be obvious. 











SKIN FRICTION IN AERONAUTICS. 


For a prophet to be without honour in his own 
country is common enough, and although Dr. F. W. 
Lanchester, F.R.S., is certainly not without honour 
here, he must have felt that this axiom has been 
applicable to him in connection with his early work 
on aerodynamics. In a paper entitled “‘ The Part 
Played by Skin Friction in Aeronautics,” read before 
| the Royal Aeronautical Society on the 12th instant, 
| Dr. Lanchester pointed out that nearly 40 years 
| had elapsed “* since he first made use of the teaching 
|of William Froude and adopted skin friction as a 
basis on which to compute direct resistance in 
connection with aeronautics,” and almost 30 years 
since his work entitled Aerodynamics had been pub- 
lished ; this was dealt with at length in our columns. 
| His doctrine, which was not generally accepted for 
|many years, is that “under the most favourable 
| conditions ” the direct resistance of the body or 
|wings of an aeroplane is dependent upon skin 
| friction, as is the case with a ship. In connection 
| with the latter, William Froude had shown that, 
| apart from wave-making, the resistance of a “ well- 
| designed * hull could be computed on the under- 
| standing that it was entirely due to skin friction, 
but as others regarded form resistance as something 
| additional to skin friction, some time elapsed before 
| Froude’s views were accepted. The expression 

“well designed,” Dr. Lanchester explained, was 
| necessary because a badly-designed hull might give 
| rise to a different kind of resistance ; it was easy 
|to specify forms which would give rise to more 
| resistance than that due to skin friction, but it was 
| impossible to design one which would give rise to 
less. In Dr. Lanchester’s opinion, it should have 
| been clear that Froude’s work could be directly 
|applied to all kinds of aircraft, but Langley held 
the view that skin friction in relation to flight was 
| negligible, and this view, although shown by the 
author to be fallacious, died hard ; in fact, it even 
now showed some signs of animation. 

Continuing, Dr. Lanchester said that although 
we now heard of the “ boundary layer” and the 
jcondition of laminar flow and turbulence, our 
knowledge of skin friction had made little advance 

in the last 30 years. He had shown in his book 

that the conditions between air and water were 
strictly comparable, and had deduced and applied 





|the dimensionless criterion =, now known as 
| the Reynolds number, for the correlation of experi- 
}mental data. Moreover, in that work and in 
'a subsequent paper read before the Institution 
of Automobile Engineers in 1915, he gave the 
law of laminar flow as P « VY", as the result 


of a simple investigation on dimensional lines. 








which rubber is a required ingredient. Its synthetic 


latex may be made from chloroprene by emulsifying | 


melting points. When incorporated with the rubber | 


Under the conditions of aeronautics, skin friction ' 
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varies approximately as the square of velocity 
| and is nearly independent of the kinematic viscosity 
of the fluid. It is justifiable, therefore, to tak 
the resistance or drag of a plane at zero angle 
as Cyp V* per unit area of “ wetted ” surface, except 
for low values of the Reynolds number N,. 
Actually, assuming the strict applicability of dimen- 
sional theory, Na determines the value of the 
constant Cy. Usually, Dr. Lanchester pointed out, 
C, is a single-valued function of N,, but there 
is some doubt whether this is invariably the case.* 
By plotting to a logarithmic scale C, as ordinates 
and Ng as abscisse for a range of experiments exten- 
ding from flying insects to the Queen Mary, the 
author showed that a complete lack of consistency 
existed between the results, especially respecting 
|ichthyoid forms. He called particular attention to 
the ambiguity in the region Ng = 10°, where, he 
said, there appeared to be a region of instability and 
pointed out that the diagram showed how difficult it 
was at present to generalise. As a rough-and-ready 
rule, however, he said that for all well-formed airship 
models with a fineness ratio of 5 or over, Froude’s 
rule should apply, while for bodies with a lower fine- 
ness ratio the resistance should be founded on an 
equivalent area of normal plane, which might vary 
from about 0-03 to 0-02 of the area of maximum 
section. As an example of the application of the 
Froude rule, Dr. Lanchester gave the calculations for 
the resistance of the Graf Zeppelin, showing the 
thrust horse-power required, at a speed of 117 ft. per 
second (80 m.p.h.), to be 1,810, or 2,410 h.p. allowing 
a propulsion efficiency of 75 per cent. The declared 
total horse-power developed by five engines, each 
of 550 h.p., is 2,750, so that the estimate is on the 
low side. 

We must pass over two sections of the paper 
dealing, respectively, with the economics of flight 
and Dr. Lanchester’s vortex theory of sustentation, 
except to mention that in them the accuracy of the 
theory, as presented in 1907 and 1915, is proved by 
the evaluation of the peripteral area. For the aspect 
ratio 6 this is shown to be exactly equal to the area 
of a circle having a diameter equal to the span, in 
accordance with the author’s later theory ; and for 
all other aspect ratios the agreement is very close. 
The two remaining sections relate to the appli- 
cation of the author’s theory at high and low 
Reynolds numbers. The former he takes as not 
less than 2 « 10° and finds the agreement between 
theory and experiment under these conditions 
to be remarkably good. When, however, the 
Reynolds number is below 105, some discrepancy 
is usually found, and in model work the “scale 
effect’ is considerable. For experimental data 
at high Reynolds numbers Dr. Lanchester used the 
results of tests made on three aerofoils in the 
compressed-air tunnel at the National Physical 
Laboratory and published in R. and M. 1627. 
He compares the observed and calculated values of 
Kp, expressing the ratio as an efficiency and thus 
assuming that the theory gives a value of Kp 
which would denote perfect performance. The 
efficiencies obtained in this way at different values 
of Ky range from 88-6 per cent. to 96-2 per cent. 
in the case of the aerofoil section R.A.F. 48, from 
88-1 per cent. to 92-7 per cent. in the case of the 
Clarke Y.H. section, and from 67-3 per cent. to 
90-4 per cent. in the case of the Gottingen 387 
section. The same method of calculation is applied 
to give the ratio Ky)/K, directly. Diagrams 
showing theoretical and experimental values of Ky, 
plotted as ordinates and Ky as abscissx are included 
| in the paper and are in fair agreement for low and 
moderate values of K,. For high values of K,, 
the experimental values of Kp show an increase, 
indicating inferior performance, and ultimately the 
“burble point” is reached at which the system of 
flow breaks down; Dr. Lanchester’s theory, how- 
ever, does not cover this condition. He concludes 
this section of the paper by an example in which 
the design characteristics for a machine having @ 
specified performance are worked out. 

As previously mentioned, the Lanchester theory 
| cannot be applied with the same exactitude in cases 








* The author based this statement on a paper read by; 
| Mr. G. 8. Baker, before the North-East Coast Institution 
of Engineers and Shipbuilders in 1915, and also referred 
| to the subsequent work of Professor B. M. Jones, dealt 
with in R.and M. 1199. 
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where the Reynolds number is less than 10° as it| one direction would keep on its own track. They 


can be at higher values of this number. The final 
section of the paper discusses this aspect of the 
problem and shows that modern “sail planes ” 


have minimum gliding angles ranging from 1 : 20 | cycle tracks should be regarded as essential features. 


to 1: 25, which are in close agreement with corre- 
sponding figures given in the author’s Aerodynamics. 
The Reynolds number applicable in these cases is 
1-4 x 10%. When, however, Na is less than 105 
the agreement between theoretical and experimental 
results is not so good and below Nx = 10* the 
difference becomes very marked. It will, doubtless. 
be remembered that in developing his theory Dr, 
Lanchester had to rely on gliding models for experi- 
mental data, and in these models the value of Nz 
was usually between 10% and 10*. It is not surprising 
to learn, therefore, that the results obtained with 
them were invariably worse than would be expected. 
The best gliding angle that could be obtained was, 
in many cases, twice as steep as it should have been ; 
in other words, the minimum value of the ratio 
Ky/Ky, was much too high. The data obtained 
with two of these models are, however, given and 
analysed in the paper, and the reasons for the 
discrepancies explained. An important point 
brought out in this section is that the higher the 
value of Nx, and the farther the experiments are 
from the condition of laminar fiow, the higher 
becomes the value of the lift coefficient available, 
since the commencement of the “ burbling” 
condition is postponed. This, the author suggests, 
should be carefully considered by those who endea- 
vour to induce laminar flow by the perfection of 
surfaces: In his opinion, the secondary effect 
of low Reynolds numbers is the separation of the 
system of flow from the upper surface of the aerofoil, 
due to the fact that the micro-turbulent condition 
is giving place to laminar flow ; the primary effect is 
the higher value of the constant Co, which tends to 
produce a direct increase indrag. Of the four appen- 
dices to the paper we may mention that in one the 
relationship between gross weight and Reynolds 
number is presented in precise terms for the first 
time, while another relates principally to flight at 
high altitudes, a subject of considerable interest 
at the present time. 

The paper was followed by a discussion in which 
several speakers took part, and although the space 
at our disposal will not permit us to deal with this, 
we should like to record a remark by the first 
speaker, Mr. E. F. Relf, F.R.S., Superintendent 
of the Aerodynamics Department of the National 
Physical Laboratory. Mr. Relf said that Dr. 
Lanchester was certainly a prophet and when we 
looked back with our present knowledge and saw 
how much he understood, it was clear that if anyone 
had been wise enough to follow up the line of 
thought he gave we might have arrived where 
we had done much earlier. 








NOTES. 
THe New Roap Poticy. 


PROBABLY the most interesting part of the speech 
made by the Minister of Transport in moving the 
second reading of the Trunk Roads Bill in the House 
of Commons last week was that dealing with the 
principles on which the Government intend to 


should be kept free from obstruction due to standing 
vehicles, and entrance to a main route should be 
strictly controlled. The provision of footpaths and 


Carriageways should be super-elevated at bends 
and the cross-fall reduced to a minimum. Road 
junctions should be laid out so as to give ample 
vision to the drivers of oncoming vehicles. Fly- 
over junctions and roundabouts should be con- 
structed and greater uniformity of surface should 
be achieved so as to reduce skidding to a minimum. 
Traffic warning signals should be of uniform pattern 
and should be sited on consistent principles through- 
out the country. Facilities for crossing main 
streets should be given to pedestrians and roads 
should be adequately and uniformly lighted where 
traffic conditions demanded. Roads should be 
constructed so that they would enhance rather than 
detract from the natural character of the country- 
side. The provisions of the Bill would enable the 
lessons of research to be consistently applied and 
would offer a prospect of our trunk roads being 
regarded as a model on which the rest of our road 
system could be based. 


THe Law AND THE ELxectTricaL INDUSTRY. 


The Annual Dinner of the British Electrical and 
Allied Manufacturers’ Association was held at 
Grosvenor House, Park-lane, London, on Tuesday, 
November 17, the President (the Earl of Derby, 
K.G.) being in the chair. The Lord Chief Justice, 
in proposing the toast of “The Association,” 
remarked that the connection between the electrical 
industry and the law was not immediately apparent. 
On the other hand, Kelvin had said that no one knew 
what electricity was, and the same might besaid about 
the law. Both existed, both were complicated, and 
both were on occasion expensive. No one would, how- 
ever, deny that both were beneficial and sought 
to illuminate dark places in the troubled lives of 
men. One of the great benefits that the Association 
had conferred on the industry was the preparation 
of fair conditions of contract. The forces with 
which they worked should be directed not towards 
destruction, but towards a higher standard of life, 
and he hoped they would go on providing light, 
power and warmth to a nation at peace. Colonel 
R. K. Morcom, who replied, said that, though 
legally the association was a conglomeration of 
soulless undertakings known as companies, actually 
it was a congerie of directors, who all pulled their 
weight, if not always in the same direction. They 
were controlled by a hard-worked staff whose 
mission was the truly diplomatic one of discovering 
a least common measure and a highest common 
factor. If a league could be imagined, the nations 
forming which were all governed by dictators, 
they would get some idea of the difficulties of 
running a trade association. In replying to the 
toast of “The Guests,” proposed by Mr. G. H. 
Nelson, Mr. Euan Wallace, Parliamentary Secretary 
of the Department of Overseas Trade, said that the 
United Kingdom could not live on internal trade 
alone, and he was therefore glad to think that they 
intended to allocate a definite part of their productive 
capacity to keep open export markets. Upon these 
rested the financial structure which upheld our 











proceed when these highways come solely under 
their authority. As will be recalled, from the Note | 
which was published in the last issue of Ena: | 
EERING, this Bill will make the Minister the highway | 
authority for some 4,500 miles of trunk roads which 
are at present under the control of 84 different | 
county councils. All future expenditure on these 
roads will be taken over by the State, the present 
amount being about 1,500,000/. per annum, 60 per 
cent. of which is already provided from the asc 
Fund. As regards the future, improvements schemes 
estimated to cost over 6,000,000/. have been 
approved and schemes costing another 12,000,000/. 
have been submitted. All these schemes will in 
future be at the charge of the State, and con- 
siderable further sums will also be necessary to | 
enable modernisation to be effected. Dealing with 
this point, the Minister said carriageways must be | 





defence and social services. 


ENGINEERING AND NaTIONAL HEALTH SERVICES. 

The Annual Report of the Ministry of Health for 
the Year Ended March 31, 1936, which was published 
recently by the Stationery Office at a price of 5s., 


Only two emergency orders had therefore to be 
made, compared with 36 during the previous year. 
Nevertheless, there are still a number of areas where 
an extended period of dry weather quickly gives rise 
to shortage, and, in all these, schemes to provide for 
more permanent supplies are being undertaken. This 
development is a result of the lessons learnt a year 
or two ago, and actually loans amounting to 
4,180,000/. were granted during the period under 
review for this purpose, compared with 2,643,0001. 
in 1934-35. Of this sum, 2,208,000/. was on account 
of rural supplies. In addition, a capital expendi- 
ture of 9,500,000. was directly sanctioned by Parlia- 
ment. This activity has, of course, been stimulated 
by the Government grant of 1,000,000/. under 
the Rural Water Supplies Act, 1934. This fund, 
which has now been exhausted, has resulted 
in good and much-needed work being done. As 
regards sewerage and sewage disposal, loans amount- 
ing to 4,416,000/. were sanctioned compared with 
3,772,0001. in the previous year. Applications for 
grants amounting to about 2,500,000/. were also 
made under the Special Areas (Development and 
Improvement) Act, 1934, to assist schemes of 
sewerage and sewage disposal in the special areas, 
where these were urgently needed on the grounds 
of public health. The positions, with regard to 
river pollution and public cleansing have recently 
been noted in ENGINEERING, and this also applies 
to the details of the administration of the Alkali, 
&e., Works Regulation Act, 1906. By the end of 
the year under review 24 municipal aerodromes were 
in operation, six new ones having been opened 
during the year. Loans amounting to 387,5001. 
were sanctioned for this purpose. Much activity 
was also shown in the improvement of fire-protecting 
services, an expenditure of 286,3701. being approved 
under this heading. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN ordinary general meeting of The Institution of 
Mechanical Engineers was held on Friday, Novem- 
ber 20, at Storey’s-gate, St. James’s Park, 8,W.1, 
the chair being occupied by Mr. Frederick H. Livens, 
vice-president. 

WatTER-TuUBE BoI_ers. 

The paper presented for discussion was entitled 
‘“*Modern Forms of Water-Tube Boilers for Land 
and Marine Use,”’ by Dr.-Ing. Friedrich Miinzinger, 
consulting engineer to Messrs. Allgemeine Elektri- 
citéts Gesellschaft, Berlin. We commence to reprint 
an abridgment of the paper on page 596 of this 
issue and we confine ourselves here to a summary 
of the discussion. The meeting was exceptionally 
well-attended, the subject obviously proving an 
attractive one. 

The discussion was opened by Mr. Noack, who, in 
complimenting the author on his account of the Velox 
boiler, said, although the first boiler of this type 
with a supercharged combustion chamber was 
patented in 1904, a supercharged boiler had been 
patented as far back as 1864 by a French engineer. 
A drawing of this was shown on the screen. 
Mr. Noack then displayed a slide giving comparative 
data of an ordinary high-pressure boiler and the 
Velox boiler, to the advantage of the latter. A 
second slide showed the normal efficiency curves of 
the Velox boiler with subsidiary curves, showing 
losses from exhaust heat, losses due to radiation and 
incomplete combustion and losses due to the power 
consumption of the auxiliaries. The main auxili- 








is arranged in a new way. It is easier froin 
this seventeenth issue to appreciate how large a 
part is played by the engineer in the maintenance 
and improvement of public health. As a perusal 
of this document will show, the engineer is con- 
nected with the activities of the department in 
such matters as water supply, sewerage and sewage 
disposal, river pollution, public cleansing, housing, 
town planning, aerodromes and fire protection, not 
to mention the administration of the Canal Boat 
and Alkali Works Regulations Acts. As regards | 
water supply, the position was much improved by | 





of such a width as to allow for the maximum | the abundance of rain during the year under review. 
number of vehicles likely to come upon them and | Reserves were replenished and, generally speaking, | could be sent in a nearly completely assembled 


should be subdivided so that traffic proceeding in | there was no difficulty in maintaining a full supply. | condition to their destination. 


aries were the circulating pump, the fuel pump and 
an auxiliary motor for the gas turbine, this motor, 
however, being generally not required owing to the 
high efficiencies of the gas turbine and blower. A 
boiler just tested by his firm in their workshops had 
shown an efficiency for the whole plant of nearly 
95 per cent. Mr. Noack then quoted some figures, 
showing that it was possible to recover energy from 
the gas turbine when the power this generated was 
greater than that required to drive the compressor. 
Further slides showed two Velox boilers erected in 
working order in the shops. The boilers could thus 
be tested before despatch and, after dismantling, 
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These boilers, with an output of 45 tons per 
hour each, were chiefly used for peak loads and 
reserve power, and the time required to start them 
was, therefore, important. The whole time for 
starting from the cold to full power was only 34 
minutes. Only one operator was needed, who, on the 
signal being given, started the motors and ignition 
device and opened all the valves. After an interval 
of something under a minute, he lighted the ignition 
device and in about two minutes the pressure began 
to rise. At three minutes from starting there was 
« small drop indicating that steam was passing 
through the superheaters, and then came a sudden 
rise to full pressure in the remaining half-minute. 
Mr. Noak discussed Velox boiler installations for 
liners like the Normandie and Queen Mary, com- 
pared with the existing plants. The stokehold space 
with the Velox boilers would be much reduced and 
the weight in both vessels would only be about 
{MM) tons forthe boiler installation, as compared with 
the existing 2,900 tons in the Normandie, and what 
he thought was 2,000 tons in the Queen Mary. 

Eng. Vice-Admiral G. Preece, C.B., said that he 
was only prepared to refer to the paper from the 
naval side, as he had not had an opportunity of 
studying it in detail. Provided that too high a 
rate of forcing was not adopted, he had no doubt 
but that the natural circulation boiler was the most 
reliable form for naval vessels, fewer refinements 
and auxiliaries were needed than with the other 
types mentioned. But however attractive the 
natural circulation boiler was from its simplicity, 
the increased outputs per unit of weight and space of 
forced circulation boilers could not be overlooked, 
and he hoped that before long information with 
regard to performance of two of these, the Velox and 
La Mont types, under sea conditions might be forth- 
coming. If, as the author asserted, the natural- 
circulation boiler became less effective with increase 
of pressure, when that increase was demanded it 
might become imperative to adopt the forced circu- 
lation boiler with its attendant advantages in saving 
of weight and space. 

Naval service, however, was somewhat excep- 
tional, as for the major part of their life the boilers 
were operating, with the vessels cruising at about 
one-third of their full speed, but the change from 
slow to full speed might have to be made very 
suddenly, and this involved complexities difficult to 
deal with, both with regard to the turbines and 
the boilers, The manoeuvring of H.M. ships was 
usually carried out much more quickly than in the 
merchant service, and it was intriguing to imagine 
what this would imply if re-heating and other expe- 
dients were adopted. On these and other grounds 
it did not seem that super-pressure boilers were called 
for at present in naval service. It was true that 
this type of boiler had advantages in the way of 
absence of drums, &c., but the reserve capacity 
was low, and a failure to respond to demand might 
occur with incredible suddenness. The present 
naval boilers were fairly satisfactory as regards 
maintenance, while this was an unknown quantity 
in the forced circulation types for marine use. 
From what he had heard, the old type of natural- 
cireulation boiler was not superseded as many 
people thought, aad a boiler of this type had been 
developed at Haslar with a unit weight much the 
same as that of the Velox boiler. He would not 
say that the efficiency was the same, but when a 
simple boiler could be forced and the same amount 
of steam be got out of it for a given weight as from 
« complex one, such a performance was not to be 
despised, 

Dr. Queisser followed with a brief account of the 
present state of the Benson boiler, which, though 
tirst produced in England, had been chiefly developed 
in Germany. The working of this boiler at the 
critical pressure as practised at first at Rugby was 
now only a matter of historical interest. As now 


manufactured, it could operate within a range of | 


from 400 lb. per square inch to 3,000 Ib. per square 
inch. The pressure could adjust itself automatically 
to the load. High pressure plants in general could 
be handled now without anxiety, both as regards 
boilers, turbines and auxiliaries, and in Germany 
almost all the power plants with high efficiencies 
were constructed for a working pressure of 1,400 
lb. per square inch. Tracing the development of the 
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water-tube boiler, Dr. Queisser pointed out that a 
general characteristic of design had been the 
reduction of the water storage capacity concurrently 
with increase of heating surface, the culmination 
being reached in the once-through boiler. Up till 
the present time there had been built, or were 
building, 25 Benson boilers with an aggregate steam 
capacity of about 2,000,000 lb. per hour. It might 
be of interest to state that the half-dozen companies 
in Central Europe which had taken out licences to 
build the Benson boiler from his firm had already 
licences for manufacturing other types. This, he 
thought, showed that no one boiler could fill all 
purposes, the different types not displacing each 
other, but having their own special fields of appli- 
cation. Dr. Queisser concluded his remarks and 
amplified the paper by showing some slides of 
different types of Benson boiler. 

Mr. C. Humphrey Davy commented on a number 
of points. He could hardly agree with . the 
author that the connection of the water walls of 
a natural-circulation boiler with the drums was a 
complicated system, nor could he accept his opti- 
mistic views as to probable eventual uniformity and 
standardisation. Further, in connection with the 
author’s remarks on the boilers illustrated in Figs. 1, 
3, 4, 5, 6 and 7, it could be fairly held that the 
so-called steaming economiser was a forced-flow sec- 
tion of a natural-circulation boiler and was arranged 
in the gas flow after the superheater. The remarks 
in the paper on carry-over of salts from the drum 
were interesting, but he would point out that this 
drawback could be overcome in a boiler designed 
with upcast tubes discharging above the water level, 
if the drum were fitted with good steam scrubbers. 
[t was interesting to note that the author did not 
assert that natural circulation boilers were ruled 
out for modern high pressures and high evaporative 
rates, and he was in agreement with him. A properly 
designed boiler of this type was quite adequate for 
| such conditions. The list of advantages claimed for 
| the forced-flow boiler might be legitimately chal- 

lenged ; for instance, the natural-circulation boiler 

| had quite as simple a furnace lining, and though its 
| water circulation was stated to be _ insensitive 
| to emergencies, surely the breakdown of a circu- 
lating pump of a forced-flow boiler would constitute 
|emergency insensitiveness, as the time available 
|to cut in a standby pump would be limited to 
| about 34 seconds. 





On the question of satisfactory feed water, it 
was clear that the forced-flow boiler required greater 
care than the natural-circulation boiler, both from 
| the point of view of scaling and that of carry-over 
| to the turbines. With regard to the power required 
|for the circulating pump of the forced-circulation 
boiler, the author had given the figure as 2 per 
cent, of the total power produced for the Léffler 
boiler. Mr. McEwen had put it at 3 per cent. for 
this boiler in a paper read before the Institute of 
Fuel, but from results realised abroad it would 
appear to be even higher. He would ask the 
author if his figure of a minimum pressure limit of 
1,100 Ib, per square inch for the Léffler boiler could 
not be amplified by data of the pump-power absorp- 
tion at various pressures. He himself was inclined 
to consider about 1,500 lb. per square inch as the 
lowest limit. The discussion on comparative costs 
in the paper were illuminating, and it must not be 
overlooked that the capital expenditure of the 
auxiliary gear must be taken into account when 
comparing forced-flow and natural circulation boilers. 
Dr. Miinzinger’s verdict that once-through boilers 
were incapable of maintaining a constant frequency 
in power-generating stations unless supported by 
other boilers with normal water capacity was 
interesting, as was his conclusion that forced-flow 
boilers were primarily to be considered for special 
purposes. 

Mr. W. B. Shannon suggested that the author's 
contention that the natural-circulation boiler was 
| handicapped with rise of pressure by ** self-evapora- 
tion ’’ did not hold, as with unheated downcomers 
this effect was negligible. In comparing the forced- 
flow and natural-circulation boilers, Mr. Shannon 
emphasised the need for absolutely reliable auxi- 
liaries and automatic devices if security was to be 
maintained in the power station, He confessed to 
|a bias towards natural-circulation boilers for land 
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installations, but recognised that considerations of 
space sometimes called for the forced-circulation 
boiler. He would make a tentative suggestion that 
a useful compromise would be the superimposing 
of a forced circulation on the drum to give stable 
conditions to natural circulation. He hoped the 
author would give some data as to Continental 
practice in the control of superheat, especially with 
temperatures approaching the safe limits of available 
materials. 

Mr. G. A. Plummer said that though he thought 
it was desirable to have such a number of designs 
to choose from as the paper indicated, the novelty 
of some of them might obscure the real progress 
that had been made in the more normal type of 
water-tube boiler. There were in operation numer- 
ous boilers with natural circulation with working 
pressures of 1,400 lb. per square inch and over, 
with entirely water-cooled furnaces having heat 
release rates of 60,000 B.Th.U. to 70,000 B.Th.U. 
per cubic foot per hour, and with combined boiler 
and water-wall heating surfaces giving evaporation 
rates of over 40 lb. per square foot, performances, 
which compared well with the forced-circulation 
types. It was remarkable that in the United States 
large high-pressure boiler plants were of normal 
types, the more so as natural gas was largely used 
as fuel. This gas being clean, almost free from 
sulphur and having a high calorific value, seemed 
an ideal fuel for the supercharged type of boiler, 
yet such boilers were not found in use in America. 
He asked whether the author could explain this 
apparent inconsistency. 

The natural-circulation boiler also showed up 
quite well as regards thermal efficiency compared 
with the figures from other types quoted in the paper. 
He could quote plants not far from the meeting 
hall which were operating at efficiencies of over 
89 per cent. on the gross calorific value and some- 
thing like 93-5 per cent. on the net value, and these 
plants had nothing special in their design. In- 
cidentally, the efficiencies given in the paper were 
not all definitely defined. He had assumed they 
were on the net calorific value, and if this were the 
case the figures did not indicate any very marked 
improvement on present-day natural circulation 
practice. With regard to the auxiliaries of the 
forced-flow types of boiler it would be interesting 
to have figures of power consumption at different 
pressures and te know what limitations were imposed 
by pump gland difficulties, self-evaporation in the 
suction pipe, cavitation at the pump impeller and 
similar working troubles. There seemed to 
limitations as to fuel with the supercharged furnace 
boiler, and he wondered if it were possible to use 
pulverised fuel with it. In any case its initial cost 
would seem to be high, its mechanism to require 
precise adjustment, and its feed water to demand 
very attention. Such drawbacks as those 
mentioned would seem to confine any but the natural 
circulation boiler to a very limited field. 

Mr. W. M. Selvey said that the paper contained 
too much material to make any but very general 
comment practicable. His recent experience and 
researches abroad had led him to the conclusion that 
the high-pressure boiler was now as safe as any 
other, if not safer, but the aim in design should be 
to have with high pressure a sufficiently high 
temperature to make it not worth while to employ 
reheating, which should be avoided at all costs. 
It should be possible ultimately to cheapen the high- 
pressure boiler; at the moment the costs of exper!- 
ment and development were high. He regarded it 
as doubtful that burning coal at a high rate to secure 
}an imposing heat release per cubic foot of furnace 
| space was likely to be really successful. There were, 
| however, some suggestive developments and he 
| considered that the boiler shown in Fig. 7 of the 
| paper was an excellent example of design. A very 
| large combustion chamber rendered it very difficult 
to prevent the passage of impurities in the coal, which 
| had volatilised, in liquid form to the heating surfaces. 
| Mr. Selvey then touched upon the question o! 
|downcomers in natural-circulation boilers, which 
| point had already been referred to by Admiral Preee 
in connection with Dr. Miinzinger’s remark on the 
deterioration in operation of this type of boiler with 
increase of pressure. Mr. Selvey illustrated lis 
remarks by a sketch on the blackboard, to show, 
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among other things, the effect of varying density 
and temperature on circulation. The paper, Mr. 
Selvey said, had merely stated that work had been 
done in Germany by the author and others on cir- 
culation, but it would be very useful if Dr. 
Miinzinger’s own researches, at present only available 
in German, could be published in an English paper. 

Mr. S. McEwen said he could hardly agree with 
the author that the pump of a forced-circulation 
boiler should be classed as a complication. If it 
were reliable it was no more extraneous than the 
complex connections necessary between a furnace 
water wall and steam drum, especially when the 
advantages of the forced-circulation boiler were 
taken into account. With regard to the broad 
question involved in the paper it seemed to him 
that engineers were now faced with a change in 
design similar to that existing twenty-five years 
ago. Then it was considered that natural draught 
would neet all requirements and that forced draught 
was a fad; now forced draught, under the ne name 
of controlled draught, was looked upon as a necessity 
for proper combustion. The situation with regard 
to forced-circulation versus natural-circulation was 
much the same to-day, and he believed that further 
advances would be made to establish the former 
method more firmly. Mr. McEwen then challenged 
the author’s figures with regard to the pump power 
consumption of the Léffler boiler, he knew of no 
plants in which such high figures as given in the 
paper had been recorded. He also quoted a number 
of figures relative to the salt concentration of the 
Léffler boiler. In most of the plants referred to 
there was absolutely no carry-over, though in some 
instances the feed water had had a large salt content 
and the concentration in the drum had been high. 

Mr. A. L. Timmins also dealt with the question of 
unheated downcomers and referred those interested 
to a paper by Mr. R. F. Davis, read before the 
Institution in 1933.* A suggestion had been made in 
the present paper that in a natural-circulation boiler 
certain tubes corroded internally by reason of having 
no flow at particular loads. This did not agree 
with British experience. Tube failures in the positions 
indicated, when they occurred, did so from the 
accumulation of internal scale, which scale was, in 
itself, evidence of a plentiful supply of water. How- 
ever that might be, he felt that there was as much 
likelihood of stagnation in a forced-circulation 
boiler, in certain sections, as there would be 
in a natural-circulation boiler. The only boiler of 
the forced-circulation type in which there were 
straight-through tube units was the La Mont 
boiler. In these forced-circulation boilers the speed 
of flow of 5 ft. to 7 ft. per second expected did not, 
it seemed to him, differ greatly from the average 
speed obtaining in a natural-circulation boiler. 

The discussion was closed by Major W. Gregson, 
who, however, owing to the lateness of the 
hour, was not able to deal fully with the data which 
he had prepared in the form of a table of 
particulars of some representative British merchant 
vessels and those of some foreign ships extracted 
from a comprehensive list given at the end of 
Dr. Miinzinger’s paper. As, however, we are not 
reproducing the latter, reproduction of Major 
Gregson’s table would not be of much value, but the 
main point of his argument was that it is necessary, 
in order to assess the real relative value of the 
different types of boiler, to reduce the unit weights 
to a common standard, which had been done in an 
additional column of his table. Major Gregson 
questioned the wisdom of too drastic a reduction in 
the number of boilers in a vessel. In such an instal- 
lation the cutting out of one boiler only, either 
through tube trouble, &c., or through interaction of 
automatic controls, might well be disastrous under 
certain circumstances. After some remarks advo- 
cating downcomers, the speaker showed two slides 
of early Babcock boilers, dating from 1889 and 1891, 
respectively, to illustrate a point that, contrary to 
the author’s apparent belief, water walls for marine 
water-tube boilers were not a recent development. 

Dr. Miinzinger, in reply, said that too many points 
had been raised for him to deal with in the time at 
his disposal, He would reply fully in a written 
communication for the Proceedings. 


* Proc, I. Mech. E., vol. 125, page 701 (1933). 











CARDIFF ENGINEERING 
EXHIBITION. 


Tue fact that the Engineering Exhibition held at 
Cardiff from November 18 to November 28 is the 
fifteenth consecutive one is a practical proof that the 
note of optimism characterising the speeches at the 
opening ceremony is something more than rhetoric. 
The exhibition is held under the auspices of the South 
Wales Institute of Engineers, the president of which 
body, Mr. F. Llewellin Jacob, J.P., in pointing out 
that the tinplates and coal of Wales were still unequal- 
led, said it was necessary to remind the consumers of 
the world that the country could still play a full part 
in the coming trade revival. The Lord Mayor of 
Cardiff, Alderman Herbert Miles, was hopeful that at 
a not distant date the construction of the much-needed 
bridge over the Severn would be put in hand, while 
Alderman G. Fred. Evans, J.P., made the announce- 
ment that in two years’ time the exhibition would be 
held in a much larger, and also permanent, building, 
which the city was about to erect. Mr. W. Brynmor 
Davies, vice-chairman of the Monmouthshire and 
South Wales Coalowners’ Association, in speaking of 
the improved understanding obtaining in the district 
between employers and employed, said that there was 
no reason for manufacturers to feel reluctance in 
placing their works in South Wales on account of 
labour unrest, the troubles in the past in connection 
therewith having been undoubtedly exaggerated. Mr. 
Davies regretted that coal-face machinery, particularly 
coal cutters and conveyors, were not represented in the 
exhibition. 

The omission referred to by Mr. Davies may be 
largely due to the lack of space in the temporary 
Greyfriars Hall, in which the exhibition is held, a 
restriction which, moreover, causes periodical absence 
of other classes of exhibit, as it is necessary to vary the 
displays from year to year in order to cover a wider 
field. This year, for example, there were no miners’- 
lamp firms exhibiting, but, on the other hand, there 
were some newcomers, of whom Messrs. General Refrac- 
tories, Limited, Genefax House, Sheffield, may be 
mentioned as showing a good range of refractory 
bricks and applications of their plastic aluminous 
refractory “ Durax,” which can be used as a mono- 
lithic lining using wooden shuttering, or cast in the 
shape required in wooden moulds. We do not remember 
having seen before at the exhibition a tinplate-annealing 
furnace in action, an exhibit which formed part of the 
display of Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2. 
The furnace was of the rectangular Grunewald electric 
type, and the plant shown consists of a sunk furnace 
and three cooling pits. As the plant is intended for 
the bright annealing of tinplate, both the heating and 
cooling processes are carried out in a reducing atmo- 
sphere. This is provided by the combustion of coal gas 
in a furnace fitted with refractory chequerwork, both 
gas and air being introduced under controllable pres- 
sure and the resulting product being passed through a 
condenser and a washer before delivery to the furnace 
and pits. The furnace is heated by electrical elements 
on its.four sides and the bottom, the opening at the 
top being covered, when the annealing pot is in place, 
by the flange of the latter. The pot is a rectangular 
box of welded heat-resisting steel, and has a deep lid, 
filled with refractory, from which is suspended a base 
casting carrying the charge. The joint between the 
lid and the box is made with a water-cooled rubber seal, 
and the gas connections are made by flexible tubing. 
An indicating pyrometer is mounted on a control 
pillar. Some advantages claimed for the furnace are 
consistently uniform and bright annealing, accurate 
temperature control, elimination of white pickling, no 
pot replacement, and low labour charges. 

Other notable exhibits on Messrs. The General 
Electric Company’s stand are a metalclad “ Subgear ” 
unit for high-tension switching from 3,300 volts to 
11,000 volts, where short-circuit capacities from 75,000 
kVA to 250,000 kVA are required ; a combined motor 
and starter unit; and the ‘‘ Sherwen ” electro-magnetic 
feeder conveyor made by Messrs. Fraser and Chalmers 
Engineering Works, Erith, Kent. A quantity of 
excellent representative electrical work is shown by 
other firms.. Messrs. Metropolitan-Vickers Electrical 
Company, Limited, Trafford Park, Manchester, along 
with switchgear suitable for mine work, motors and 
control gear, had an interesting working exhibit of 
an on-load tap changer for transformer voltage con- 
trol, accompanied by an illuminated operating diagram. 
Messrs. The British Thomson-Houston Company, 
Limited, Rugby, also exhibited a variety of motors and 
switchgear, one of the former shown in operation 
being an example of the firm’s “ No-Lag’’ power- 
factor correction motors for use on low-voltage alter- 
nating-current supplies and combining the desirable 
features of an ordinary slip-ring induction motor while 
operating at unity or leading power factor at all loads. 
A simple form of starting panel, provided with an 
ammeter to demonstrate the effect of leading power 








factor, forms part of this unit. A second working 
exhibit demonstrates the application of the electro- 
hydraulic thrustor for braking. These three firms 
also exhibit, very effectively, methods of lighting 
by the electric lamps they severally manufacture, 
instruments of various sorts, and, in the first 
two cases, welding equipment. Messrs. The Electric 
Construction Company, Limited, Shell-Mex House, 
Strand, London, W.C.2, show a number of useful types 
of motor, slip-ring motor panels, &c., and a mercury-are 
rectifier complete with transformer and the necessary 
switchgear. 

Instruments, such as meters and controllers, for many 
purposes, are shown by Messrs. George Kent, Limited, 
Luton. These include a new potentiometric instrument 
known as the ‘“ Multelec” for the measurement or 
control of electrolytic conductivity, temperature, pH 
values, and so forth. An illustrated description of this 
interestingand very accurate instrument will be found on 
page 554,ante. The display of Messps. Gentand Company, 
Limited, Faraday Works, Leicester, relates to mine- 
signalling apparatus, and includes certified bells, relays, 
telephones and luminous shaft signals. An improved 
form of the liquid-level indicator and recorder, operated 
continuously from alternating-current service mains, 
described in ENGINEERING, vol. cxl, page 326 (1935), 
is shown. Messrs. Tecalemit, Limited, Great West-road, 
Brentford, are showing among their well-known lubri- 
cating equipment, a new “ multipoint’ battery for con- 
tinuous lubrication of such heavy-duty plant as rolling 
mills, stone crushers, &c. This consists of a frame carry- 
ing at the base two 1-cwt. drums of lubricant mounted 
on a cross-member. On the upper part are a number of 
cylinders with floating pistons. The space above the 
piston is in communication, when full of grease, with 
the point served, and the lower side is filled with oil at 
a pressure of 3,000 lb. per square inch, which pressure 
forces the grease to the point. The oil pressure is 
maintained by a ‘“ Brentford”’ mechanical lubricator 
directly-coupled toa Klaxon electric motor. The grease 
is pumped to individual cylinders, when empty, by an 
air-operated drum pump drawing directly from the 
containers. The oil from the underside of the piston 
is run back to the supply tank, and on opening a cock 
the drum pump starts to supply grease to the cylinder, 
stopping when it is full. The oil pressure is then 
admitted. A dial pressure gauge is provided for each 
cylinder delivery pipe. 

Valves are shown by several firms, Messrs Saunders 
Valve Company, Limited, Drayton-street, Wolver- 
hampton, show, besides examples of their different 
standard valves, a new design for high temperatures. 
This does not employ the flexible diaphragm of the 
standard type, but is something like an ordinary globe 
valve with a screw-down disc. Instead of a gland to 
the spindle, however, the seal is made by a cylindrical 
bellows extending from the top of the disc to the top 
of the body. This, while flexible enough to permit 
movement of the disc, is sufficiently strong to resist 
collapse under pressure. Another modification is a 
pressed-steel cover for the smaller standard valves, 
instead of a casting, and is an excellent example of press 
work. Messrs. Babcock and Wilcox, Limited, Farring- 
don-street, London, E.C.4, have a big range of steam 
and water valves, including some recent examples of the 
Handor parallel slide valve. The Genspring support 
for pipe mains, of which some account will be found in 
ENGINEERING, vol. cxli, page 253 (1936), is also shown, 
to demonstrate the manner in which vertical deflection 
owing to change of temperature is met without involv- 
ing increased stress on flanges. Examples of the firm’s 
fusion welding process are also shown. Messrs. The 
British Oxygen Company, Limited. Thames House, 
Millbank, London, 8.W.1, are demonstrating oxy-acety- 
lene welding and cutting, illustrating the utility of the 
processes by photographs and data of recent local opera- 
tions, including the welding of 34 miles of compressed - 
air main for the collieries of the Powell Duffryn group 
and the dismantling of the discarded plant of the Ebbw 
Vale Steel, Iron and Coal Company, in which work the 
contractors, Sir Robert McAlpine and Sons, consumed 
over 20,000 cub. ft. of dissolved acetylene and 100,000 
cub, ft. of oxygen weekly. 

A group of exhibits are concerned with fuel. On the 
combustion side, Messrs. The Turbine Furnace Com- 
pany, Limited, 2388, Gray’s Inn-road, London, W.C.1, 
show a new smoke-preventing device in connection with 
their well-known grate. The end of each trough is 
fitted with a casting which is inclined at about 120 deg. 
to the grate surface and the upper part of which is per- 
forated on the grate side. The lower part is plain and 
the adjacent castings abutting on one another provide 
a complete wall in front of the firebrick bridge, and 
covered by the fire. A portion of the air stream from 
the trough passes through the castings and emerges in 
a highly-heated condition through the perforations in 
a direction approximately at right angles to that of 
the streams of primary air through the grate proper. 
The resulting turbulence, ata zone which is normally 
difficult to keep supplied with secondary air, has 
proved very effective in improving combustion and 
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reducing smoke the heating of the air naturally con- 
tributing also. Messrs. International Combustion, 
Limited, Aldwych House, London, W.C.2, though the 
major portion of their stand is devoted to such examples 
of their products as the Rovac vacuum filter, the Hard 
inge constant-weight feeder, the Hum-mer electric 
sereen, &c., show large and small examples of the 
Robot automatic stoker, made by Messrs. Riley Stoker 
Company, the larger sizes of which are proving success 
ful for such industrial uses as core-drying ovens, lead- 
melting furnaces, &c. An interesting exhibit on the 
stand of Messrs, The Cardiff Gas Light and Coke Com- 
pany, Bute-terrace, Cardiff, is a gas-fired furnace for 
melting non-ferrous metals, this being a 
developed abroad and which, we understand, it is in- 
tended to commence to manufacture in this country. 
Coal-preparation machinery is represented by screens 
of various types shown by Messrs. Niagara Screens 
(Great Britain), Limited, Enfield; Messrs. 
Manufacturing Company, Bush House, London, W.C.2 ; 
and Messrs. Nortons (Tividale), Limited, Tipton, Staffs., 
the latter firm also showing dust collectors, dust classi- 
fiers, and pick breakers. In the informative display of 
the Department of Scientific and Industrial Research, 
London, there are some interesting results of tests of 
coal-breaking machines carried out in co-operation with 
South Wales coal-owners. Only an indication can be 
given of some of the other exhibits. Messrs. Hadfields, 
Limited, Tinsley, Sheffield, have a wide range showing 
appropriate applications of their special alloy steels for 
mining and colliery Messrs. Holman Brothesr, 
Limited, Camborne, are showing air compressors, air 
engines and winches, &c.; and Messrs. Stewarts and 
Lloyds, Limited, Birmingham, are demonstrating in an 
underground roadway cheir recently-introduced con 
trolled-vield supports for roofs. There are two stands 
devoted to pit props, several to wire and fibre ropes, 
others to jointings and packings, tools, fire-fighting and 
safety appliances, and so forth. Altogether the exhibits 
are well-selected, and that the exhibition is considered 
useful is shown by the attendance which last year ex 
ceeded, we are informed, 20,000 persons. It appears, 
constitute an admirable and neutral 
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ENGINEERING TRAINING 

EDUCATION. 
Lectures in Improved Building Methods and Materials. 
The Chadwick Trustees inform us that a course of 
‘Improved Methods and Materials 
Employed in Building” has been arranged under the 
Bossom Lectures and Scholarships Gift. Two of the 
lectures will be delivered before Christmas and four 
after, and the first lecture of the series will be by 
Professor 8. D. Adshead, who will speak on * Modern 
Methods of Building,” at 6 p.m., on Tuesday, Decem 
ber 1, in the Henry Jarvis Meeting Room of the Royal 
Institute of British Architects, 66, Portland-place, 
London, W.1. The second lecture of the series will be 
by Mr. Herbert A. Welch, and his subject will be * The 
Construction of the Modern House.’ This lecture will 
also be delivered at the Royal Institute of British 
Architects on Thursday, December 17, at 6 p.m. An 
announcement concerning the four remaining lectures 
of the course will be made after Christmas. 
to all lectures is free, and tickets are not required 
Further particulars regarding the Gift and 
other Chadwick Lectures may be obtained from Mrs 
Aubrey Richardson, O.B.E., at the offices of the 
Chadwick Trust, 204, Abbey House, Westminster, 
London, 8.W.1. 
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PORTABLE PUMPING SET WITH 
AIRLESS-INJECTION ENGINE. 


Tue portable pumping set illustrated on this page 


has re ently been supplied by Messrs Tange s 
Limited, Cornwall Works, Birmingham, to — the 
India Stores Department, through Measrs. Jessop 


and Company, Limited. The set comprises a Tangy« 
high-speed oil engine coupled to a multi-stage turbine 
pump of the same make through a speed-increasing 
gear unit. It is desigaed for a maximum duty of 
5,000 gallons per hour egainst a head of 500 ft. Th 
engine is a four-cylinder model of the firm's latest 
design, incorporating the well-known Ricardo Comet 
head, and is capable of a rated output of 40 brak: 
1,200 r.p.m. This power affords an 
ample margin for the running conditions involved, 
which will include operating at altitudes of 5,000 ft 
or more. The engine is arranged for hand starting, 
which is effected by a double starting handle on a 
transversely-mounted shaft. As will be clear from 
the illustration, a radiator and fan of the usual type 
are fitted The cooling water is pump-circulated. 
The engine drives the gear unit through a clutch of 
the centrifugal type, enabling it to be started up 
without load. 


horse power at 


: ~ 
meeting ground for many engaged in the industry who | ath. 


double-helical gearing, the gears running in an oil 
The unit gives a speed increase in the ratio of 
| to 2, giving a pump speed of 2,400 r.p.m. The pump 
is of the maker’s well-known high-efficiency type. It 
has five stages, and is fitted with a hydraulic balancing 
arrangement to take the end thrust. As shown, the 
complete unit is mounted on a trailer with pneumatic- 
tyred wheels. The side members of the frame are of 


j}ample depth and stiffness to eliminate any danger of 


Admission | 


| lation into French. 


| Physical Society, 1, 


| 
| 


The gear unit was manufactured by|the sense in which the S.U.N. 


misalignment of the engine, gearbox and pump. 
Provision is made on the trailer for carrying the various 
fittings required, including four lengths of armoured 
suction hose. The illustration shows the set with the 
side panels removed ready for service. These panels 
can be quickly fitted in position, completely enclosing 
the set to exclude dust, when it is desired to move the 
trailer from place to place. Accommodation is pro- 
vided at the rear of the trailer, as shown, for an atten- 
lant who has control of the brakes. 








LETTER TO THE EDITOR. 





ELECTRICAL DIMENSIONS AND 
UNITS. 


To tHe Eprror or ENGINEERING. 


Strr,——Dr. Lanchester and Professor Marchant seem 
to be at cross purposes in the correspondence printed 
in your issue of November 6, page 498, partly through 
the various connotations of the word “unit,” and 
partly because it appears that Professor Marchant is 


quoting a report which Dr. Lanchester has not seen. | 


The 8.U.N. Commission was set up by the International 
Union of Pure and Applied Physics, to whom it reported 
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symbol p,. In their report, uz, represents the permea- 
bility of air (or a vacuum) and not the M.K.S. 2 unit 
of permeability, which is, of course, 1. 
Yours faithfully, 
Ezer GRIFFITHS 
(Secretary, 8S.U.N. Commission), 
J. H. AWBERY 
(Editor, Report on Symbols, 
Units and Nomenclature). 
The National Physical Laboratory, 
Teddington. 
November 18, 1936. 








LAUNCHES AND TRIAL TRIPS. 


“CyPRIAN PRINCE.”’—Single-scréw passenger ani 
cargo steamer for service between United Kingdom and 
Mediterranean ports; triple-expansion engine suppli + 
by Messrs. Richardsons, Westgarth and Company, 
Limited, Hartlepool. Launch, October 29. Main dimen 
sions, 294 ft. by 44 ft. by 27 ft. lin. Built by Mess 


Furness Shipbuilding Company, Limited, Haver on 
Hill-on-Tees, for Messrs. The Prince Line, Limited, 
London. 


“* BRADMAN.” —Single-screw steam trawler for fishing 
in the northern waters of Iceland, Bear Island and the 
White Sea; triple-expansion engine fitted by Messrs. 
Amos and Smith, Limited, Hull. Launch, October 31. 
Main dimensions, 160 ft. 6 in. by 27 ft. by 15 ft. Built 
by Messrs. Cochrane and Sons, Limited, Ouse Shipbuilding 


Yard, Selby, Yorks, for Messrs. The Bunch Steam 
Fishing Company, Limited, Grimsby. 
* British Destiny.’’—Single-screw oil-tank motor 


ship; four-cycle, airless-injection, six-cylinder Harland 
B. and W. Diesel engine. Launch, November 3. Main 
dimensions, 463 ft. by 61 ft. 6 in. by 34 ft. Built and 
engined by Messrs. Harland and Wolff, Limited, Govan, 
Glasgow, for Messrs. British Tanker Company, Limited, 
a subsidiary of Messrs. The Anglo-Lranian Oil Company, 
Limited, London. 
“QUEEN ANNE.” motorship 


-Single-screw cargo 


in October, 1934, and the report quoted by Professor | three-cylinder Barclay Curle-Doxford opposed-piston oil 


Marchant is the one then accepted. 


It is the only | engine. 


Launch, November 4. Main dimensions, 431 ft 


relevant document having the authority of the Union, | 6 in. by 55 ft. by 37 ft. 6in. Built and engined by Messrs 


with the exception, we believe, of an abridged trans- 
It is entitled Reports on Symbols, 
Units and Nomenclature, and is published by the 
Lowther-gardens, South Ken- 
On page 19 of that report, 
“ The 


sington, London, S8.W.7. 
as the conclusion of Appendix VI, 


M.K.S. | 





{2 system,” will be found the sentence, “ In these units | 


with the metre as the unit of length, the value of jp. 
the magnetic permeability of air, is 47 10-7.” (The 
factor 4m is introduced because the report is here 
dealing with the so-called rationalised units.) 

This accords with Professor Marchant’s statement, 
and is surely unambiguous. In the “ Giorgi” units 
(unrationalised) the permeability of air is 10-7. The 
unit of permeability in the Giorgi system is therefore 
10’ times the permeability of air, or 10’ times the 
c.g.8. unit of permeability. This is the conclusion to 
which Dr. Lanchester is led in the last paragraph of 
section 6 of his paper, save that he has misunderstood 





Barclay, Curle and Company, Limited, Clydehoin 
Shipyard, Whiteinch, Glasgow, to the order of Messrs 
Thomas Dunlop and Sons, Glasgow. 

“ GeRMANIC.”’"—Single-screw general-cargo steamer; 
triple-expansion engine. Trial trip, November 4 
Main dimensions, 425 ft. 4 in. by 57 ft. by 29 ft. 3 i 
Built and engined by Messrs. William Gray and Compan) 
Limited, West Hartlepool, to the order of Sir Walter H 


| Cockerline, Hull. 


| 





-Single-screw cargo motorship 
three-cylinder Barclay Curle-Doxford opposed-pist«! 
oil engine. Trial trip, November 6. Main dimensions 
431 ft. 6 in. by 55 ft. by 37 ft. 6 in. Built and engined by 
Messrs. Barclay Curle and Company, Limited, Whiteinch 
Glasgow, for Messrs. Thomas Dunlop and Sons, Glasgow 
“ SPRINGWAVE.”—General cargo steamer;  tripi\ 

expansion engines installed by Messrs. The North Easter 
Marine Engineering Company, Limited, Sunderland 
Trial trip, November 9. Main dimensions, 220 ft.! 

36 ft. 3 in. by 16 ft. 


“ Queen VicToria.”’ 


Built by Messrs. Short Brothers, 
Limited, Pallion, Sunderland, to the order of Messrs 


Commission use the ' The Springwell Shipping Company, Limited, London 
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LABOUR NOTES. 


Writine in the latest Trade Report of the United 
Patternmakers’ Association, Mr. A. A. H. Findlay, 
the general secretary, says :—* It is evident that we 
are in for a busy time. Since September of last year 
when we recorded 928 unemployed, we have had 
continuous reductions until September of this year, 
when we had 130, which represents approximately 
1} per cent. of our available working membership. 
It is not denied that amongst the 130 there are many 
who will not feel too comfortable if they are required 
to travel away from home, and it is also evident that 
many are returning to the trade after long absence. 
This month we have 160 unemployed, but I assume 
that the increase is of a temporary character in view 
of the requests we have had at this office. These 
conditions stage a problem for our consideration. 
What is our reaction to it ? We have approached the 
employers for improvements in our status and are 
awaiting their reply. Meantime, we are informed 
that this spell of work is likely to last for another 
year or two. Extra men will be asked for, and, if 
they are not forthcoming, what shall our policy be on 
overtime and dilution ? ” 


As Mr. Findlay has stated, there were 160 unemployed 
members on the books of the United Patternmakers’ 
Association at the end of October. One hundred 
and seventy-nine members were on sick benefit and 
678 on superannuation benefit. The total membership 
was 10,534. 


The Ministry of Labour Gazette states that at Octo- 
ber 26 there were 1,345,789 persons on the registers of 
employment exchanges in Great Britain, who were 
out of a situation. This was 22,855 more than at 
September 21, but 249,900 less than at October 21, 
1935. The total included 1,063,566 men, 45,455 boys, 
191,469 women, and 45,309 girls. It was made up of 
474,290 insured persons with claims for insurance 
benefit, 587,528 applicants for unemployed allowances, 
169,267 other insured persons (including insured 
juveniles under 16 years of age and insured agricultural 
workers) not in receipt of benefit or unemployment 
allowances, and 114,704 uninsured persons. 


There were registered as unemployed in Great Britain, 
134,479 men, 3,306 boys, 52,874 women, and 2,770 
girls, who were on short time or otherwise suspended 
from work on the understanding that they were 
shortly to return to their former employment. The total 
of 193,429 was 38,693 less than at September 21, and 
45,437 less than at October 21, 1935. It included 
170,497 persons with claims for insurance benefit, 
8,192 applicants for unemployment allowances and 
14,740 persons not in receipt of benefit or unemploy- 
ment allowances. 





Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers in 
Great Britain, 70,804 men, 149 boys, 1,629 women, 
and 10 girls; these are largely employed in dock and 
harbour service. The total of 72,592 was 3,309 more 
than at September 21, but 9,243 less than at October 21, 
1935. It included 53,889 persons with claims for 
insurance benefit, 17,984 applicants for unemployment 
allowances, and 719 persons not in receipt of benefit 
or unemployment allowances. 


Among workpeople between the ages of 16 and 64 
insured against unemployment (excluding agricultural 
workers), the percentage unemployed, including those 
temporarily stopped, in Great Britain and Northern 
Ireland, was 12-1 at October 26, as compared with 
12-1 at September 21 and 14-5 at October 21, 1935. 
The figures for September, 1936, and October, 1935, 
have been revised. For males alone, the percentage at 
October 26 was 13-6, and for females, 8-0. At Sep- 
tember 21, the corresponding percentages were 13-6 
and 8-2, and at October 21, 1935, they were 16-6 
and 8-9. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in October are estimated to have resulted in an increase 
of about 35,3001. in the weekly full-time wages of about 
622,000 workpeople. No important reductions in 
rates of wages were reported during October. The 
Principal increase affected men in the engineering 
industry, whose wages were raised by ls. per week. 
Of other increases, the more important affected textile 
bleachers, dyers, printers and finishers in Yorkshire, 
Lancashire, Cheshire, Derbyshire, and Scotland ; work- 
People engaged on the manufacture and repair of public 
Service vehicles in England and Wales and the making 


ENGINEERING. 











employed by various local authorities in the London 
area, Lancashire and Cheshire, and the West Midlands. 


The changes, so far reported in the ten completed 
months of 1936, have resulted in a net increase of about 
400,000/. per week, in the full-time rates of wages of 
3,384,000 workpeople, and in a net decrease of 1501. 
in those of 1,600 workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
October, was 82. In addition, 20 disputes which began 
before October weres till in progress at the beginning 
of the month. The number of workpeople involved 
in the above disputes, including workpeople thrown 
out of work at the establishments where the disputes 
occurred, was about 38,500, and the aggregate duration 
in October, of the disputes, was about 148,000 working 
days. 


During October, employment in the pig-iron industry 
showed little change as compared with September, but 
was much better than a year ago. In iron and steel 
manufacture there was a further improvement, and 
employment was much better than a year ago. In 
the tinplate industry employment continued slack ; and 
in steel-sheet manufacture it showed little change. In 
the engineering industry employment improved gene- 
rally and was good in most sections. It was very 
good in electrical engineering, good in motor vehicle 
manufacture, and moderate in constructional engineer- 
ing; it continued slack in marine and textile engineer- 
ing. Reports of shortages of some classes of skilled 
workers were again received from certain districts. 


In the shipbuilding and ship-repairing industry 
employment improved generally, though there was a 
slight decline in some centres. In the other metal 
trades employment showed a further improvement 
and was good en the whole. It was good in the brass- 
work, sheet metal, hollow-ware, iron-founding (other 
than engineers’ ironfounding), jewellery and plated 
ware, and nut, bolt, nail, rivet, &c., trades; fairly 
good in the needle and fishing tackle trade; and fair 
in the edge tool, wire-manufacturing, file, chain and 
anchor, and tube trades. 





A private member's Bill, introduced by Mr. Guy 
Rowson, Labour M.P. for Farnworth, Lancs., seeks to 
establish by legislation eight days’ holiday a year with 
pay for all workers who have been twelve months or 
more in the same employment. The measure seeks to 
provide that if an employer fails to comply with the 
Act or attempts to evade it by the dismissal or suspen- 
sion of an employee, or the threat of such action, he 
shall be liable to a fine of not less than 201. The 
annual eight days’ holiday is to be in addition to any 
other holiday to which the worker is entitled “ by law 
or custom.” 


In a communication which he has sent to us, Mr. 
J. Baker White says that calculations about the cost 
of strikes made by the Research Department of the 
Economic League show that on a very conservative 
estimate the workers who have been idle through strikes 
this year have lost nearly 30s. per head. In 1935, the 
loss was 35s. per head, and in the past ten years, it is 
reckoned, strikes and lock-outs—there have very been 
few of the latter, Mr. White says—have cost nearly 
50,000,000/. in wages, and have affected, directly or 
indirectly, nearly five and a half million wage earners. 
The unions, moreover, have had to pay out in dispute 
benefit _7,602,0001.; “‘so that the ten-year price of 
strikes to the workers involved has been not less than 
57,000,0001.” “‘‘ Their cost to industry,” Mr. White 
declares, “ cannot be estimated, for every stoppage of 
work is harmful to the whole national economic system 
—a brake on progress and a hindrance to recovery.” 





At a meeting of the Admiralty Industrial Council 
on Thursday last week, agreement was reached on the 
subject of the establishment of workmen in the Home 
Dockyards. A statement explaining the position was 
issued by the official and trade union sides at the week- 
end. Complements of established men, the communica- 
tion announced, will be fixed for each of the following 
grades in the professional and miscellaneous depart- 
ments in the Home Dockyards, on the following basis : 
Mechanics, 30 per cent. of the numbers borne on yard 
books on October 1, 1936; men of the titular grades, 
25 per cent.; and skilled labourers, 20 per cent. This 
will produce a total of 6,830 established places in these 
departments, compared with 6,613 on October 1, apart 
from those grades in which establishment is already 
the rule. In addition, 70 places will be added to pro- 
vide against anomalies arising from strict adherence to 





of road vehicles in Scotland; and manual workers 





the established complements. These complements will 





be in force for five years unless unforeseen changes 
should make it necessary to consider the situation 
|afresh. In those trades or grades in which the estab- 
| lished complement now fixed is greater than the present 
established numbers, two men will be added to the 
established list whenever a vacancy occurs; when the 
complement is less, only one vacancy in two will be 
filled, but as the new total complement exceeds the 
actual established numbers it is expected that the 
numbers added to the established list year by year will, 
on the average, exceed the number of vacancies. 





Since the war the proportion of established vacancies 
filled has been very small; until recently it has not 
exceeded one in four, so that the result of the agree- 
ment will be greatly to increase the workman’s chances 
of establishment. Hired workmen over 50 are ineligible 
for establishment, but until April 1, 1937, any man 
who reached the age of 50 on or after April 1, 1936, 
will be regarded as eligible. An established workman 
ranks as a civil servant ; he is eligible for a pension on 
retirement and for other benefits under the Super- 
annuation Acts on the same conditions as other civil 
servants. These benefits depend on his length of 
service and his wages before retirement, and owing to 
recent increases in wages it is estimated that the average 
workman’s pension awarded next year will amount to 
60/. a year in addition to a lump sum of 1601, These 
are additional to his rights as an insured person under 
the Widows, Orphans, and Old Age Contributory Pen- 
sions Act, 1925, by which he and his dependents are 
eligible for old age and widows’ pension, children’s 
allowances, or orphans’ pensions under that Act. The 
agreement relates only to the professional and miscel- 
laneous departments of the Home Dockyards; the 
Admiralty Industria] Council will proceed to deal with 
the position of the men in the other establishments. 


The French Decree applying the 40 hours’ week to 
the metallurgical and metal-working industries defines 
in much detail the branches which are affected. The 
undertakings, or parts of undertakings to which the 
provisions apply may choose between the following 
methods of limiting hours: (1) Limitation of actual 
time worked to 8 hours in the day for 5 days in the 
week, with no work on either Saturday or Monday ; 
(2) limitation of actual time worked to 6 hours 40 
minutes on each weekday; (3) unequal distribution 
of the 40 hours over the different days of the week with 
a view to establishing a Saturday half-holiday, provided 
not more than 8 hours are worked on any one day. 
At the request of employers’ and workers’ organisa- 
tions in the occupation locality or region, Ministerial 
Decrees issued after consultation with all the organisa- 
tions concerned, including national organisations, and 
based on agreements between them if such exist, may 
authorise the use of periods for calculating hours differ- 
ent from those described, provided that the weekly 
average of 40 hours is maintained, and that not more 
than 9 hours are worked on any one day. 





In case of work which must by reason of its nature 








continue day and night during the whole week without 
interruption, weekly hours may average 42, the period 
of calculation being 12 weeks, provided that not more 
than 8 hours are worked on any one day, and that each 
worker receives a weekly rest period of at least 24 
consecutive hours. The Decree permits the making 
up of time lost as follows: (a) In case of collective 
stoppage due to accidental cause or force majeure ; 
(6) in case of stoppage due to bad weather in ship- 
building workshops and work sites or in open-air 
premises for the fitting and repair of metal, engineering 
and electrical construction materials; (c) as a result 
of the off season in the building industry and under- 
takings engaging in the repair of agricultural machinery 
(maximum, 100 hours a year). The right to make up 
lost time under (c) may be extended by Ministerial 
Decree to other industries subject to weather or to an 
off season. 





The working of longer hours to make up time lost 
must be regarded as exceptional, and may not lead, 
in the various cases mentioned, to an increase of 
more than one hour per day. In case of exceptional 
prolonged unemployment in an occupational group, 
the factory inspector may suspend the right to make 
up time lost, for this group, under (4) and (c). Further, 
days and half-days lost by reason of public holidays 
may be made up in undertakings which have adopted 
the 5-day or 54-day working week, provided this does 
not increase the hours worked to over 40 in the week. 








Crviz AviaTION In CanaDA.—During a recent period 
of twelve months the Survey Division of Canadian Air- 
ways photographed approximately 13,000 square miles 
of territory. Upwards of 2,000 square miles were photo- 
graphed for the Geological Survey Branch of the Depart- 





ment of Mines. 
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THE ZUNDAPP 800-C.C. MOTOR 
CYCLE. 


Avrnoven there has been a fairly steady fall in 
the number of motor cycles in use in this country, there 
ix no indication that this fact has had any influence 
on the development of design. In the peak year of 
1929, the actual number of machines in use was 739,567, 
but the figure had fallen to 521,128 in 1935. As the 
total output of motor vehicles of all types increased 
from 1,459,732 to 2,070,715 in the same period, it 
appears fairly evident that the falling off in the number 
of motor cycles in use has been due more to a change 
in the habits of motorists as a whole than to economic 
conditions. The chief factor in the situation has 
probably been the increasing popularity of the small 
car, which, while being much inferior in road perform 
ance to the motor cycle, offers a higher degree of comfort 
and much greater facility for the accommodation of 
Numerous attempts have been made by 


passengers. 


motor-cycle manufacturers to improve their products | 


from these points of view, with a view to stemming 
the invasion of the small car into their market, but 
without any marked success. Not infrequently, such 
attempts defeat their own object, as they render the 
machines actually more expensive than the cars with 
which they are competing, and we believe that it may 
be taken as almost axiomatic that the best chance of 


suceess In motor cycle manufacture is to improve the | 


mechanical design with a view to achieving better 
performance on a cost basis, while retaining the essen 
tial characteristics of the vehicle as a type. The 
more obvious directions in which further improvement 
may be looked for is to achieve a still higher power- 
weight ratio, and this may be effected either by improv- 
ing the output of the engine without adding to its 
weight, or by reducing the weight of the cycle as a 
whole, while keeping the engine output approximately 
the same \s the various alternative types of engine 
employed on motor cyeles are already highly efficient, 
the most promising line of development appears to lie 
in modifications to the remaining parts of the cycle, 
either with a view to reducing weight or to more 
economical production. Both British and Continental 
makers are working along these lines, and an interesting 
example of the latest Continental practice is afforded 
by the machines made by Messrs. Zindapp, G.m.b.H., 
of Nuremburg 

Che tirm build four models with engine capacities 
of 200 ¢.c., 350 ¢.c., 500 ¢.c. and 800 ¢.c., respectively 
The two smaller models are fitted with single-cylinder 
engines operating on the two-stroke cycle, the 500-c.« 


machine is fitted with a single-cylinder engine operating | 


on the four-stroke cycle, and the 800-c.c. machine with 
a horizontally-opposed four-cylinder engine, also 
operating on the four-stroke cycle. As the latter 
machine is the most unconventional of the four models, 
and embodies all the special features of the smaller 
machines with the exception of the engines, we have 
selected it for detailed description. This model is 
illustrated in Figs, | to 12, on Plate XX XI, and above. 
The engine, shown in Figs. 1 to 3, is mounted with 
the centre lines of the cylinders at right angles to the 
axis of the cycle, all four cylinders being in the same 
horizontal plane. The cylinders have a bore of 62 mm.., 
the piston stroke is 66 mm., and the engine is rated 
vt 22 h.p. The engine, as a whole, is of remark 


ably clean design, the carburettor, coil, distributor 
and dynamo being all enclosed in an extension of the 




























crankcase at the top. They are, however, readily , 
accessible, as they are fully exposed on removal of | 
a semi-circular cover. The various components 
referred to can be seen at the top of the sectional 
elevation, Fig. 1, and it will be observed that the 
cover is held in position by a single bolt with a finger 
nut. The cylinders are cast in pairs, as shown in Fig. 3, 
and are fitted with detachable heads. The heads and 
the pistons are made of light alloy. The compression 
ratio is 5-6to 1. The small ends are of the usual type, 
but the big-end bearings are of the needle type, the 
needles being fitted in retaining cages. The arrange- 
ment of the small ends is shown in Fig. 3, and of the 
big-ends in Fig. 1. The two-cylinder blocks are 
| off-set with respect to one another, and a three-throw 
crankshaft is employed. The centre pin is of double 
width, and carries the connecting rods for the front 
near-side cylinder and the rear off-side cylinder. The 
two outer throws are of course at 180 deg. to the inner 
throw. The crankshaft is shown in Fig. 1, and it | 
will be noticed that it is carried in a plain bearing at 
the front and a ball bearing at the rear. The valves. 
are of the side-by-side type, and are mounted 
above the cylinder blocks, as shown in Fig. 3.! 
Access to the tappets is attained through a detachable | 
ribbed cover at the top of the block. The camshaft, 
which serves for all eight valves, is mounted in the 
centre of the crankcase above the crankshaft, from 
which it is driven by a chain, as shown to the left in 
Fig. 1, and also in Fig. 2. The camshaft itself runs | 
in two plain bearings. The tappets and valves are | 
slightly inclined to enable the camshaft to clear the 
crankshaft. As shown in Fig. 1, the carburettor 
is mounted at the rear end in the upper extension 
of the crankcase already referred to. It is of the 
two-piston type, with separate throttle and air 
control by Bowden cables, and is fitted with an 
air filter, the air entering behind the crankcase 
extension, as shown in the figure. The carburettor 
feeds all four cylinders, the mixture being directed by 
an elbow pipe into a passage in a manifold bolted to 
the top of the crankcase, and thence to central 
passages between the cylinders, one of which is shown 
in Fig. 3. It will be observed that the two inlet 
valves of each cylinder block are on the inside, so that 
the passage is common to both cylinders. The exhaust 
is brought out from the front and rear of each cylinder 
block and led to a separate silencer for each block. 

The drive for the coil and distributor, oil pump, and 
dynamo is shown in Figs. 1 and 2. It will be observed | 
that there is a pinion on the crankshaft, beyond the | 
chain sprocket for the camshaft drive, engaging with 
a wheel on the oil-pump shaft, the oil pump being 
located below the crankshaft at the front end of the 
engine, and being of the gear-wheel type. Dry sump | 
lubrication is employed, the sump holding nearly half 
a gallon of oil, On the suction side, the oil passes 
through the strainer, shown in the sump on the right | 
in Fig. 1, and hence up the short vertical pipe to a 
| horizontal pipe, of which the right-hand end can be | 
| seen in the same figure, From the horizontal pipe, the 
oil passes through a short vertical duct, at the left-hand | 
end as viewed in the figure, to the pump. On the 
delivery side of the pump, the oil follows two paths. | 
The major portion is delivered through a short vertical 
duct to the front main bearing. From this point, it | 
passes through the drilled crankshaft to the big-end | 
bearings, and also through an inclined duct, shown 
ion the left in Fig. 1, to the front camshaft bearing. | 





The second path for the oil delivered from the pump 
is through a vertical duct to a horizontal duct in th 
sump base, these two ducts being also shown on the 
left in the same illustration. From the right-hand end of 
the horizontal duct, the oil passes into the vessel shown, 
containing a spiral made from flexible metallic piping 
wrapped with cotton wool, which effectively traps any 


dirt, and is easily renewable. The oil leaves the vessel 
through the pipe, and is returned to the sump in a thin 
stream. As will be clear from Fig. 1, the crank- 
shaft is extended at the front to provide a skew 
drive for the vertical coil and distributor, the shaft 
extension being provided with a ball bearing in front 
of the gear wheel. Finally, as shown in Figs. | and 
3, the dynamo is driven from the camshaft by a pair 
of spur Ww heels. 

Turning now to the transmission, the clutch, shown in 
section in Fig. 1, is a multi-dise model with cork 
inserts, operated by a central rod passing through the 
output shaft. The gearbox is not shown in the 
drawings, and hardly calls for extended comment. It is 
of the four-speed type, and is bolted directly to the rear 
face of the engine casing. Multi-link silent-mesh chains 
are employed in the box, and a gate change of the car 
type is fitted, the lever projecting from the top of the 
box, and being bent forward parallel with the upper 
frame member. The four chain driving sprockets are 
secured to the main driving shaft, which is itself directly 
coupled to the engine crankshaft, and the changes are 
effected by means of clutches coupling the driving 
sprockets to the output shaft. From the latter, the 
drive is transmitted to the rear axle through a cardan 
shaft and spiral-bevel final transmission. The arrange 
ment of these units is shown in Figs. 4 to 8, and it 
will be observed that although the transmission shaft 
is provided with a tubular outer casing, the shaft itself 
is of relatively small diameter. The actual diameter 1s 
12 mm. (#% in.), so that it is capable of considera ble 
torsional flexure. No shock absorber is fitted, but the 
flexibility of the shaft, taken in conjunction with that 
afforded by the chain-driven gearbox, is stated by 
independent authorities to ensure complete freedom 
from harshness, a characteristic of the majority of the 
earlier shaft-driven machines. It will be observed from 
Fig. 4 that the final bevel-pinion shaft is mounted in a 
double combined thrust and journal ball bearing at the 
rear, and a roller bearing in front, while the hollow 
crown-wheel shaft is mounted on two ball bearings 
There is an additional outer ball bearing on the wheel 
shaft. The cardan shaft is made from high-quality 
spring steel, and can be subjected to a torque resulting 
in a torsional flexure of 15 degrees with perfect safety 
It is stated, in fact, that this shaft will outlast the other 
components of the transmission. As shown in Fig. 4. 
careful provision is made by spring-loaded leather 
washers and other devices to exclude dirt and grit from 
all the working parts of the transmission. Internal 
expanding car-type brakes are fitted to both wheels, 
those on the rear wheel being shown in Figs. 4 to ©. 

One of the most interesting features of the machin 
is the frame, which is of pressed steei throughout. It is 
illustrated in Figs. 9 to 12, and, as shown in Figs. 
and 10, the two side members are of triangular form, 
the centre being open with the exception of a vertical 
bridge piece towards the rear end. The front ends o! 
the side members are bent round and welded together 
to receive the steering head. The pressings are flanged 
over to give a channel section throughout, the idth 
of the top flanges being increased towards the front to 
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Nov. 27, 1930. | 
stiffen the frame at this point, as shown in Fig. 11. 
These flanges are also increased in width to a lesser 
extent at the point where they are joined by an upper 
bridge piece, as shown in the same figure. This bridge 
piece is welded in and is lightened by a large circular 
opening. There is a second bridge piece at the bottom 
of the frame, as shown in Fig. 12, and as indicated in 
the same figure, a plate is welded on the near-side side 
member to form a seating for the battery. Both the 
upper and lower bridge pieces are flanged pressings. 
Finally, a curved plate, not clearly shown in the illustra- 
tions, is welded across the underside of the side members 
it the front, this plate extending well down the frame, 
but being formed with a semi-circular opening at the 
bottom to allow a free passage of air to the engine 
casing. 

The steering-head tube is welded in place, and 
forms the seating for the ball bearings, as shown in 
section in Fig. 9. The fuel tank seats in the upper 
part of the frame behind the steering head. It is of 
approximately streamline form and is provided with 
an exceptionally large filler opening. The portion of 
the tank projecting above the frame is covered by a 
chromium-plated removable guard. An electric Bosch 
horn is mounted in the front curved plate below the 
tank. The upper bridge member of the frame forms a 
seating for the saddle, while the lower bridge member 
constitutes the engine seating. Further support is pro- 
vided for the engine at its front end by a bar passing 
through sockets riveted to the frame. The rear ends 
of the frame, carrying the rear-axle housings, are 
strengthened by reinforcing segments. It is stated that 
the pressed-steel frame, while being stronger and 
increasing accessibility, is of no greater weight than the 
tubular frame of normal type which was previously 
employed on the same machine. The new frame is 
uso stated to have resulted in a reduction in production 
and assembly costs. 

The front forks of the machine are built up from 
two steel pressings, the suspension being by double-coil 
spring. The guide on the steering head can be locked 
in a fixed position as a precaution against theft. Two 
shock absorbers are fitted, one of the friction type 
with hand adjustment, and a second of the hydraulic 
type. A steering damper of the friction type is also 
fitted. The wheels of the machine are interchangeable, 
ind are arranged with detachable spindles in the usual 
way for quick withdrawal. The rear brake is operated 
by a heel lever and the front brake by a hand lever. The 
engine is stated to run very quietly and to be effectively 
silenced. The machine will run on top gear at about 
15 m.p.h., without any snatch in the transmission, and 
has a maximum speed of well over 60 m.p.h. The fuel 
consumption is about 1 gallon per 75 miles, and the 
verall weight of the machine is approximately 440 lb. 








CATALOGUES. 


Hydraulic Pumps.—A new brochure issued by Messrs. 
Greenwood and Batley, Limited, Albion Works, Leeds, 

vers a varied range of vertical and horizontal hydraulic 
pumps arranged for belt or motor drives. Hydraulic hand 
pumps and Hele-Shaw Beacham variable-delivery pumps 
ire also described. 

Industrial Lighting—From Messrs. The General 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, we have received a catalogue illustrating 
and describing a very wide and comprehensive range of 
ndustrial lighting fittings and accessories, weights, 
dimensions, and prices being given. 

Electric Motors.—Messrs. Lancashire Dynamo and 
Crypto, Limited, Trafford Park, Manchester, have sent 
us a folder concerning Corcooled electric motors for use 
in dust-laden, fume-laden, gritty, or moist atmospheres. 
In continuous operation, it is claimed, the windings of the 
motor are maintained at a safe temperature, while the 
nternal parts are kept free from dust. 

Flour-Mill Operation.—The latest “‘ Occasional Letter ” 
ssued by Messrs. Henry Simon, Limited, Cheadle Heath, 
Stockport, Lancashire, indicates that a steady flow of 
grais through the plant, with a constant amount in 
reserve, is a necessity to achieve regularity in milling. 
Automatic control units, which ensure that both these 
requrements are fulfilled, and their typical applications, 
are described and illustrated. 


Switch Fuses——Messrs. A. Reyrolle and Company, 
Limited, Hebburn-on-Tyne, have forwarded a pamphlet 
concerned with oil-immersed isobreaker switch-fuses, 
consisting of a double-break isolator with a fuse con- 
nected in each phase, and so arranged that all the phases 
are opened mechanically if any one of the fuses blows. 
Of metal-clad weatherproof construction, they are 
manufactured in capacities up to 100 amperes and 33,000 
volts. British and metric dimensions are given in 
tabulated form. 


Vibrating Screens.—High-speed electrically-vibrated 

um-mer screens are dealt with in a recent publication 
by Messrs. International Combustion, Limite , Aldwych 
House, Aldwych, London, W.C.2. Giving 1,800 vibra- 
tions per minute, these screens handle wet or dry 
materials, free-screening granular particles, or greasy, 
sticky materials. The vibrations are transmitted directly 


‘o the screen cloth, and do not shake the whole machine. 


The vibrators used require alternating current supplied 


’Y & special low-frequency generator or motor generator. 
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CoNTINUING our report of the meeting of the 
Institution of Gas Engineers, held on November 
3 and 4, we come to the Report of the Work of the 
Committee on Ammonia. This has been devoted 
to the investigation, in conjunction with agricultural 
research bodies, of ammonia in various forms as a 
fertiliser. The Institution of Gas Engineers has 
devised, through its research chemists, and par- 
ticularly Dr. A. Key, a method of manufacture of 
ammonium bicarbonate using the carbon dioxide 
contained in coal gas as the acid radical. Ammonium 
bicarbonate when moist loses ammonia through vola- 
tilisation in the air at atmospheric temperatures and 
it was necessary to ascertain if this, or any other pro- 
perty, would render it less suitable than sulphate of 
ammonia as a fertiliser. There was also the possi- 
bility of using crude, or purified, ammonia liquor as a 
fertiliser directly on land near the source of manu- 
facture. Existing data showed that ammonium bi- 
carbonate had considerable fertilising power and that 
it should be buried beneath the soil. Work at Roth- 
amsted Experimental Station on barley, potatoes, 
swedes, mangolds and grassland indicated that out of 
15 experiments 12 failed to detect any difference 
between sulphate and bicarbonate; in three cases 
bicarbonate was markedly inferior, but in all three there 
had been ample opportunity for the escape of ammonia. 
With grassland, there was initial scorching. It would 
appear that there was little difference between the two 
salts, provided the proper method of applying bicar- 
bonate was used. The simplest way of applying bi- 
carbonate so that it was immediately covered with 
the necessary layer of soil, which should be greater 
than $ in. deep, appeared to be to apply it in the same 
operation as when planting the seeds, either sowing 
both seed and fertiliser in the same drill, or applying 
the fertiliser in drills at each side of the seed drills ; 
machines for doing this were in operation in America. 

If bicarbonate was spread on the surface, the loss of 
ammonia was some 40 per cent. to 50 per cent. and it 
would be expected that the effectiveness of the salt 
would be but 50 per cent. to 60 per cent. of that of 
sulphate when used in this manner. The Rothamsted 
experiments had all given values considerably in excess 
of this figure, although in most of them the fertiliser 
was applied to the surface. Concentrated ammonia 
liquor had not yet been used on a large scale, but 
appeared to have advantages over bicarbonate and 
sulphate in respect to the extreme cheapness with which, 
using modern plant, it could be prepared. It was as 
suitable for manufacture in a large works as in a 
small. It was found to be unsuitable as a top dressing 
for growing plants since it scorched, and sometimes 
killed, all plants except grass. It proved especially 
valuable for grass since it also functioned as a weed- 
killer. There was strong reason to believe, the report 
said, that when concentrated ammonia liquor was 
applied beneath the soil, but out of contact with the 
seed, equality of performance with sulphate would be 
obtained. Small gasworks situated in the country 
would find that transport rates did not necessarily 
prevent the sale of crude liquor to farmers for direct 
use, 7.e., of the liquor as produced at the gasworks and 
containing some | per cent. to 2 per cent. of ammonia 
in contradistinction to the 15 per cent. or 20 per cent. 
ammonia content of concentrated liquor. Continental 
experiments had established the fertilising action of 
crude liquor and had shown that little harm was 
likely to be done to plants provided that the liquor 
was not allowed to come into contact with the leaves, 
The loss of ammonia was far less than with concentrated 
liquor because much of the ammonia was present as 
non-volatile salts and if the liquor was covered with a 
shallow layer of soil, the loss was entirely prevented. 
Given proper conditions of application, the results 
should not be greatly inferior to those given by an 
equivalent amount of sulphate. 

In the discussion on the report, Mr. A. L. Holton 
made the point that fitness of bicarbonate for English 
conditions did not imply equal fitness abroad where 
the temperatures might be much higher. Mr. P. 
Parrish urged gas undertakings to install modern 
automatic plant for making concentrated liquor. The 
manufacture of concentrated liquor was growing and 
to-day the ammonia from some 1} million tons of coal 
at coke ovens and 2} million tons at gas works was 
sold as concentrated liquor. Mr. Parrish added that 
works were in operation to-day which were dealing 
with 10,000 tons of concentrated gas liquor a year, and 
the price at which sulphate of ammonia was being 
made under those conditions was such that the profit 
was very satisfactory. He urged that the recovery of 
ammonia was of national importance. Mr. Holton 
also said that the recovery of phenols from gasworks 
liquor at his plant at Manchester had not only vastly 








reduced the toxicity of his effluent, but had also 
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proved profitable. In place of an expenditure of about 
3,0001. a year, a credit balance of 200/. was obtained. 

The 27th Report of the Refractory Materials Joint 
Committee was next discussed. This stated that the 
work on the disintegrating action of hydrocarbon 
gases on refractories, described in previous reports, 
had been continued. The temperature at which the 
methane reaction was investigated had been taken 
higher. Previous reports showed disintegration of 
certain bricks at 800 deg. C., owing to deposition and 
‘growth ” of carbon deposited at iron spots in the 
brick. At 900 deg. C. similar results were obtained, 
and at 900 deg. C. firebricks disintegrated more rapidly 
than at 800 deg. C., but, as before, silica bricks were 
not disrupted. The action of town gas had been 
investigated at three temperatures, viz., 500 deg. C., 
800 deg. C., and 900 deg. C. Whereas at 500 deg. C. 
and 800 deg. C. no disintegration occurred in a period 
of 200 hours, at 900 deg. C. incipient or complete 
breakdown was observed after 72 hours, silica material 
being again unaffected. It was noteworthy that no 
disintegration occurred at 500 deg. C., where break- 
down due to the action of carbon monoxide was to be 
anticipated. 

The investigation of jointing cements had been 
continued by means of an apparatus for determining 
the behaviour of joints in tension as well as in compres- 
sion. The joint under examination was heated in a 
Hirsch furnace using a tube 10 in. in length and 4 in, in 
diameter, in which the hot zone of uniform tempera- 
ture was about 3 in. in length. At first a }-in. joint 
between two refractory slabs was employed, but 
later two }-in. joints were preferred, The move- 
ment of the joint was indicated by a carborundum 
rod and mirror system. Pressure or tension could be 
applied to the joints by suitably loading a beam secured 
to the refractory slabs. Further work was reported 
upon the action of alkali vapours on refractory materials, 
with particular reference, in the present report, to the 
effect of potassium-chloride vapour at 1,000 deg. C. 
and 1,200 deg. C. Silica brick materials were not found 
experimentally to be less attacked than fireclay, 
though in practice silica brick withstood salt corrosion. 
Hard firing reduced the amount of vapour absorbed, 
whilst the more porous the material, the greater was 
the absorption. No support was found for the 
suggestion that the presence of iron oxide might cataly- 
tically promote the reaction between clay and potassium 
chloride in dry air at 1,000 deg. C. Perhaps the most 
significant observation recorded in this part of the 
report was that the action of potassium chloride on 
china clay and firebrick caused a uniform expansion 
of the specimens up to some 3 per cent. linearly. No 
explanation of this had yet been possible, but it might 
prove to be the cause of the flaking and spalling caused 
by alkali attack on coke-oven walls constructed of 
acid refractory materials other than lime-bound silica. 
A type of refractoriness-under-load test had been 
further examined, in which the specimen was maintained 
under a constant load until a predetermined tempera- 
ture had been attained and held for a given period, 
after which the expansion or contraction was recorded. 

At the request of the Institution of Gas Engineers, 
the Refractories Report included an account, previously 
published elsewhere, of a test upon the heat balance 
and performance of a “ Thrift” Dressler muffle tunnel 
kiln, 160 ft. long, fired by town gas. The waste gases 
containing 7-9 per cent. CO, and 7-0 per cent. oxygen, 
left the kiln at 300 deg. C. The temperatures in the 
kiln, increased from 120 deg. C. at 4} ft. from the 
entrance to 560 deg. after 44 ft. travel, and then 
steadily reached a maximum of 1,080 deg. C. at 98 ft. 
from the inlet; the temperature then diminished, at 
first gradually, falling to 800 deg. C. at 124 ft., and 
then quickly to 310 deg. after 147} ft. It was a remark- 
able fact that even with this apparently well-insulated 
kiln, no less than 59-2 per cent. of the heat put into it 
was entered under ‘“‘ Radiation, &c. (unaccounted for 
losses).”” Investigation showed that 24-3 per cent. 
of the heat-balance radiation loss was from the unex- 
posed portions of the kiln, i.e., that the heat passed 
down into the ground both underneath the trucks 
and underneath the walls of the kiln. The efficiency 
of heat utilisation, i.e., the proportion of the heat used 
in firing the ware only, was found to be 10-3 per cent., 
and the proportion of the heat that was supplied 
to the ware, superstructure and supports was 38-5 per 
cent. The cost of fuel for firing this kiln with town 
gas was practically the same as the cost of the coal for 
firing the equivalent intermittent kilns, although the 
price of the raw fuel per therm was exactly three times 
as great for gas as for coal. The tunnel kiln had been 
found to save between 3,0001. and 4,000/. a year as 
compared with the equivalent intermittent oven 
practice, and when taking the factors of time, quality 
of ware and depreciation into account, the saving 
amounted to 5,0001. During the period of test, 344 Ib. 
of ware were fired per hour. 

The last report to be presented on the opening day 
of the meeting was the Institution Gas rch 








Fellowship Report, 1935-36, dealing with “‘ The Scaling 
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of Mild Steel in Sulphur-Free and Sulphur-Containing 
Furnace Atmospheres.” It was by Dr. H. C. Millett 
and Professor J. W. Cobb, and confirmed and extended 
in certain directions the report submitted last year. 
The report stated that it had been ascertained that 


nitric oxide was not responsible for scaling at high | 
tem peratures unless present to an extent much greater | 


than that in the products of the combustion of coal 
gas. The work on scaling was extended to the tem- 
perature of 1,300 deg. C., 
had been conducted, for the most part, at 1,000 deg. C. 


The increased temperature caused rapidly increased | 


sealing in both sulphur-free and sulphur-containing 
atmospheres. The same additional scaling was brought 
about by a given percentage of sulphur dioxide whatever 
the proportions in which the other components of the 
furnace atmosphere were present. The experiments 
again illustrated the importance of sulphur in pro- 
moting scaling, particularly when present to any 
considerable amount. Sulphur content of the order 
of that present in normally purified town gas had an 
inappreciable effect. The influence of free oxygen 
at the higher temperatures was also studied and it was 
found that while at the higher temperatures oxygen 
produced more scaling, each increment of oxygen had 
less effect until a maximum scaling was approached, 
probably with about 5 per cent. to 6 per cent. of free 
oxygen. It was demonstrated that the relationship 
between time of exposure in a given atmosphere and 
extent of scaling could be expressed by the formula 
W? = K¢, where W represented increase of weight, 
t the period of exposure, and K was a constant. The 
curve representing the relationship between tempera- 
ture and scaling, however, had a small irregularity 
at 880 to 900 deg. C., over which range scaling dimin- 
ished ; the scales formed at and below 880 deg. C. 
were smooth, dull grey, and appeared to consist of 
one layer only, firmly attached to the surface of the 
metal, whereas at temperatures of 890 deg. C. and above, 
the scales were dull, grey and blistered, while those 
formed at 1,200 deg. were of a close structure and showed 
no sign of blistering. Experiments were . being con- 
tinued under the wgis of the Alloy Steels Research 
Committee of the Iron and Steel Institute upon the 
influence of the carbon content of the steel on scaling 
and also upon the remarkable scaling action of sulphur 
on some special alloy steels. It had been found that 
the rate of scaling of plain carbon steels decreased 
progressively as the carbon content of the metal 
increased, but when SO, was present in the furnace 
atmosphere, the rate of scaling was considerably 
increased and the increase was unaffected by the 
carbon content of the steel. The resistance to scaling 
conferred on the metal by the alloying element in a 
4 per cent. silicon steel was completely destroyed 
when SO, was admitted to the furnace atmosphere, 
and the same was true for a 12 per cent. chromium 
and for a 5 per cent. nickel steel, but the resistance 
was not impaired when 18 per cent. of chromium or 
8 per cent. of nickel were present. 

We now continue our account of the Research 
Meeting of the Institution of Gas Engineers, held 
on November 3 and 4, at the point at which the morning 
session of the second day opened with the presentation 
of the 3rd Report of the Gasholder Committee. The 
important point of this report was that a recent inquiry, 
covering more than 1,200 gasworks, showed that 
satisfactory periodic examination of gasholders was 
being made in only 51 per cent. of such works, and that 
in the other 49 per cent. the examination was either 
inadequate or wanting. Recent accidents have 
directed attention to the possibility of danger due to 
internal corrosion of water-sealed holders. The report 
contained reports on gasholder accidents at Hong Kong, 
Barrow-in-Furness and Dewsbury, and in a number 
of appendices instructions were given concerning 
methods for inspection, maintenance and repair of 
gasholders, many of these being in the form of voluntary 
rules. 

In view of the interest aroused in the subject of the 
sulphur content of town gas, the Institution of Gas 
Engineers has drawn up a “ Report on the Removal 
of Sulphur Compounds from Town Gas Down to 10 
Grains per 100 Cub, Ft.,” which formed the next item 
on the agenda. In this it was stated that the well- 
known oil-washing process of extracting benzole re- 
moved practically the whole of the thiophene and the 


mercaptans, but left a — of the carbon disulphide, | 


this being the most volatile of the sulphur compounds 
of coal gas. When circulating 8 gallons of oil per 
1,000 cub. ft. of gas, 40 per cent. of the sulphur com- 
pounds, other than H,S, were removed with the 
benzole. If more oil were to be circulated, more, anc 
ultimately the whole, of the carbon disulphide, could 
be removed ; the process would, however, be too expen- 
sive on account of the steam required for heating and 
distilling the large bulk of oil. The chemists of The 
Gas Light and Coke Company had devised a modified 
oil-washing process in which the oil circulated per 
1,000 cub. ft. of gas amounted to 20 gallons, but excessive 
steam consumption was obviated by stripping the wash 


whereas the previous work 
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oil by distillation with live steam at a reduced pressure, 
which was below 500 mm., and preferably at 200 mm. 
mercury, and at a temperature of 75 deg. C. This 
process was stated to remove from 80 per cent. to 
85 per cent. of the organic sulphur, leaving about 


gas. The active-carbon process of benzole extraction 
also removed about 80 per cent. of the sulphur. The 
report considered that these washing processes, in 
which the sulphur compounds were removed inciden- 
tally during the recovery of benzole, involved no cost, 
since the benzole was recovered at a profit. 

Removal of carbon disulphide, which was usually 
responsible for some 80 per cent. of the organic sulphur 
compounds left in the gas after the removal of H,S, 
might be effected by a process described by Dr. Car- 
penter, Chairman of the South Metropolitan Gas 
Company, before the Institution of Gas Engineers 
in 1914, and which has been ever since used by 
that company. Coal gas, purified from sulphuretted 
hydrogen, was passed over finely divided nickel at 
400 deg. C., when a reaction between the carbon 
disulphide and the hydrogen formed sulphuretted 
hydrogen, which was then removed by oxide purifiers 
in the usual way. This process removed the carbon 
disulphide down to some 2 grains per 100 cub. ft., which, 
with the other sulphur compounds not affected, left 
a total sulphur content in the gas of 9 grains to 10 
grains per 100 cub. ft. The cost over a period of years 
had worked out to 0-0779 d. per therm of gas. Five 
other processes were briefly mentioned. The process 
of Messrs. The Non-Poisonous Gas Holding Company 
was said to remove carbon disulphide by its conversion 
to sulphuretted hydrogen to the extent of 80 per cent, 
simultaneously with the removal of carbon monoxide, 
which was the prime object of that company’s process. 
Coal gas saturated with water vapour was passed 
over an iron catalyst at 380 deg. to 400 deg. C. Messrs. 
Robinson Bindley Processes, Limited, passed the 
gas over a catalyst containing lead and copper at a 
temperature of 370 deg. to 400 deg. C., by which 
carbon disulphide was converted into sulphuretted 
hydrogen. H. Rostin passed gas freed from H,S 
over an iron catalyst at 200 deg. to 300 deg. C. The 
Gesellschaft fiir Linde’s Eismaschinen A.G. removed 
the sulphur compounds by washing the gas at 0 deg. C. 
with an oil of low molecular weight. 

The discussion on this report followed two lines. 
In the first place many gas engineers gave their own 
works results to register their agreement with the 
figure of 40 per cent. stated in the report as the normal 
decrease in sulphur compounds by the oil-washing 
process. In the second, the opinion was heard of 
those on the gas supply side of the industry, to the 
effect that it was not in keeping with the best policy for 
the Institution to suggest, even by implication, that a 
limit of 10 grains of sulphur for the purity of town 
gas was satisfactory. Complete removal of sulphur, 
which could readily be effected now by a combination 
of the oil-washing (or active-carbon) process with the 
Carpenter-Evans process, was urged. The prime 
importance of the removal of sulphur lay in the coming 
use of flueless gas heaters, which since they enable 
90 per cent. of the heat to be used (in place of 50 per 
cent. with flued heaters), virtually reduced the price of 
gas proportionately. This development necessitated 
the removal of all sulphur. 


(To be continued.) 








MODERN FORMS OF WATER- 
TUBE BOILERS.* 


By Dr.-INc. Frreprich MUnzrncer. 


Autnoven the steam boiler is the oldest form of 
thermal power generator, no other field of heat-engine 
construction has undergone such fundamental changes 
during the past twenty years. Knowledge concerning 
the process of firing, the transfer of heat through 
heating surfaces, the mechanics of natural water circu- 
lation, the conditioning of feed water, &c., has advanced 
during this period just as rapidly as have improvements 
|in manufacturing methods and the art of producing 
| steel. On the one hand the call for higher efficiency, 
| pressure, and superheat, together with small size, 
light weight, and low price, has become ever more 
insistent. On the other hand, steels with properties 
unthought of at an earlier date, together with thermal 
research and advances in welding technique, have 
resulted in the production of entirely new designs of 
| boiler, at the same time arousing extraordinary activity 
| in circles concerned with steam production. Although 
it is not yet possible definitely to indicate the designs 
which will ultimately achieve success, valuable infer- 
ences can already be drawn and the direction of future 
development indicated. 
| Practically all industrial nations have contributed 











* Paper read before the Institution of Mechanical 
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5 grains to 6 grains of sulphur per 100 cub. ft. in the | 
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| to the advance, and it would be useless to attempt to 
determine which has added the most valuable share. 
The United States are above all to be thanked for the 
construction of practical pulverised-coal firing systems, 
and for important research into heat transfer. Great 
Britain is the birthplace of the first boiler with com 
pletely water-cooled furnace walls (the Wood boiler) 
and of the first foreed-flow boiler (the Benson boiler) : 
Germany has carried out extensive research into the 
relationship between heat transfer and loss of draught 
and has developed forced-flow boilers, whilst Switzer- 
land has produced the first boiler with a supercharged 
furnace (the Velox boiler). 

The paper deals principally with German construc- 
tions, with which the author is especially conversant, 
and which may prove to be more interesting to an 
English audience than their own familiar designs. If 
we wish to appraise the numerous innovations in con- 
nection with water-tube boilers, we must first be clear 
as to the reasons for their origin. Up till 1920, the 
construction of boilers throughout the world was rather 
conservative. Horizontal-tube boilers were almost 
completely dominant in Great Britain, while the United 
States and Germany employed the vertical-tube type 
besides, though in smaller numbers. The introduction 
of pulverised-fuel firing, the astonishing increases in 
steam pressures and temperatures, the heating of feed 


/ 


G150.A.) 
Pressure, 1,650 lb. per square inch ; output, 78 tons pet 
hour. 
Fie. 1. Raprant-TypPe Borer witH SuPer- 
HEATER AND AIR PREHEATER (DU RRWERKE). 


water by bled steam, and the extensive use of chemi- 
cally-treated feed water placed totally new demands 
on the operation of boilers, but, on the other hand, 
simultaneously opened up new possibilities for their 
construction. The mutual influence of these factors. 
and improvements in boiler manufacture and the 
production of alloy steels, have placed their special 
mark on boiler design during the last fifteen years. 

The increased output of the furnace finally demanded 
its lining with water walls in order to limit the tempera- 
ture, and it was found necessary to connect the water 
walls with the boiler drums by complicated and expen- 
sive piping, to ensure satisfactory circulation. Exper! 
ence, together with research work principally carried 
out in Germany, proved the indispensability of unheated 
downcomers in extra high-pressure boilers on account 
of the reduced difference between the specific weights 
of water and steam. Such devices are only of secondary 
importance at pressures up to about 300 Ib. per square 
inch. Since the ratio of liquid heat to heat of evapora- 
tion rises with rising pressure, the evaporative surface 
of extra high-pressure boilers is relatively small. Due 
to the high temperature of feed water preheated by 
bled steam, air preheaters have to be added to the 
economisers in order to secure a low temperature of the 
flue gases. The high steam temperatures used to-day 
finally made it necessary to arrange only a small area 
of boiler heating surface in front of the superheater 
In consequence, as will be seen, difficulties were 
encountered due to poor water circulation in some of 
the boiler tubes. 

In the course of this development, there arose what 
is widely known as the “ radiant type ” boiler, built 
with countless variations in horizontal- and_vertical- 
tube form, Figs. 1 to 5. The greatest range of patterns 
is to be found in Germany, where boilers are built by 
inumerous firms of approximately equal size and 
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Pressure, I,200 lb. per square inch ; output, 45 tons per 
hour. 
Fic. 2. Raptant-TyPe Borer witu SuPEr- 
HEATER, AIR PREHEATER, AND ECONOMISER 
(DEuTScHE BaBCOCKWERKE). 
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Pressure, 450 Ib. per square inch ; output, 37 tons per 
hour. 


Fic. 3. Rapiant-TyPe BomerR with SvPER- 
HEATER, AIR PREHEATER, AND STEAMING Econo- 
MISER (KOHLENSCHEIDUNGS-GESELLSCHAFT). 


standing. Another cause of this diversity of forms, 
which often contained unnecessary features, was the 
desire to incorporate the latest outcome of research 
(sometimes before its real value was sufficiently proved), 
and occasionally also the effort to introduce some 
novelty at all costs. But during recent years, and 
probably for the reasons obtaining in Germany, the 
number of patterns is likewise increasing in Great 
Britain, and still more so in the United States. On 
the other hand, the call for a small number of standard 
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Pressure, 1,400 Ib. per square inch ; output, 127 tons per 
hour. 
Fig. 4. Srcrtonat BorLer (Bascock anp WILCOX, 


New York). 
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Fig. 5. Rapiant-Type Bomer witH SINGLE 


Upper Drum (RHEINMETALL-Borsie@ A.G.). 


opposite impression which may have been given by 
the plethora of “‘ new designs ” dealt with in technical 
literature. As soon as the present revolutionary 
development of boiler design begins to settle into a 
steady development, there will be an increasing ten- 
dency towards uniformity and standardisation, to the 
profit of boiler makers and users alike. Typical modern 
high-pressure boilers are characterised by extensive 
lining of the furnace with cooling surfaces connected 
to the water circulation of the boiler, Figs. 1 to 8; 
by complete, or almost complete, absence of boiler 
heating surface behind the superheater, Figs. 1, 3, 4, 
5, 6 and 7; by steaming economisers; and by air 
preheaters, in which the combustion air is heated up 
to 400 deg. F. for grate firing, or up to 750 deg. F. 
for pulverised fuel. Such steam generators, in hori- 
zontal-tube form, are invariably built with an upper 
cross-drum, Figs. 4 to 7. The most “ international ” 
form of steam generator with natural circulation is 
the well-known cross-drum sectional tubular boiler 
with its unrivalled adaptability to local conditions or 
technical requirements, Figs. 4, 6 and 7. The United 
States and Great Britain are making ample use of 
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Pressure, 675 Ib. per square inch; output, 80 tons per 
our. 

Fie. 6. SxrcrionaL BomLeR witH SUPERHEATER, 
EcONOMISER, AND AIR PREHEATER (BABOOCK AND 
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Pressure, 1,300 Ib. per square inch ; output, 260 tons per 
hour. 
Fie. 7. Srrarcut-THrover Gas Firow SEcTIONAL 
BorLeR witH SUPERHEATER, EcoNOMISER, AIR PRE- 
HEATER, Two-StaGe Continuous SiaG-TAaPPiInG 
FURNACE AND SUPERHEATER CONTROL (BABCOOK 
AND Witcox, New York). 


applying bare tubes for the cooling of furnace walls, 
Figs. 1,2 and 3. On the other hand, the “ fire bridges ’’ 
generally installed at the rear end of chain-grate 
stokers in Germany are almost unknown in other 
countries. As very good results have been achieved 
with Bailey blocks as well as with fire bridges, their 
adoption in one country and rejection in another must 








types became increasingly strong, in spite of any 





Bailey blocks, Figs. 4, 6 and 7; Germany is exclusively 


be due more to national peculiarities than to technical 
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considerations. German practice with vertical-tube 
boilers at pressures above 400-600 Ib. per square inch 
rarely employs more than one lower and one upper 
drum, Figs. 2 
upper drum only, Fig 
been secured. The higher the boiler pressure, the 
greater the importance of unheated downcomers, since 
natural circulation of water is jeopardised by the 
‘ self-evaporation "* and the small difference between 
the specific weights of water and steam. 

With so many new departures from current practice, 
difficulties were quite unavoidable and could only be 
overcome by degrees. For instance, tube { 
occurred again and again. Partly with truth and 
partly mistakenly, they were attributed to defective 
circulation of water, and brought about an increasing 
desire to be free from the risks attendant on natural 
circulation. With the superheater installed between 
the two nests of tubes of the interdeck boiler, as shown 
in Fig. 6, the top rows of the upper nest, lying in gases 
at temperatures of 900-1,300 deg. F., frequently 
became corroded internally because they carried no 
flow at certain loads. Thus the bubbles of steam clung 
to the tops of the tubes, which became so hot as to 
enter into reaction with the steam, thereby undergoing 
rapid destruction, In the case of sectional boilers, 
therefore, it is preferable to use an arrangement such 
as that shown in Fig. 4, whereby the whole of the boiler 
heating surface lies in front of the superheater. Similar 
troubles occur in vertical-tube boilers. Hence, at 


pressures in excess of about 400 Ib. per square inch, | 


unheated downcomers are of paramount importance, 
in order to assure a constant flow of water through the 
tubes ; see Figs.},2,3and5. But if the boiler heating 
surface is relatively large, as in the case of marine 
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circulating water away from the upper drum, thereby 
reducing the latter to a steadying chamber. Such 
separating drums, which have additional advantages 
from the designer’s point of view, are an important 
step forward. If a considerable proportion of the feed 


water is treated chemically, the internal diameter of | 


the upper drum should not be less than 5 ft., even for 
high pressures. Vertical-tube boilers are operating 
satisfactorily (as far as the boiler itself is concerned) 
in Germany up to pressures of 1,700 lb, per square inch, 
fed with chemically treated water only, containing 
170 mg. of salt per litre. The salt concentration of 
the boiler content in such cases is 0-1 to0-2 deg. Baumé, 
and its sodium figure 150-200, but if there are even 
traces of water in the steam, crusts form readily in 
the turbines. If the water contains much silica these 
deposits consist almost entirely of that substance and 
are very hard. Turbines choke particularly quickly if 
the steam is wet. Many engineers believe that a part 
of the salt content volatilises and therefore fouls the 
turbine even when the boiler is producing perfectly 
dry steam. 

In any case, even a small amount of salt in the boiler 
water, together with a slight degree of moisture in the 


|steam, is quite sufficient to explain the formation in 


the turbine of some pounds of deposits which, notwith- 
standing their small weight, may be fatal to its good 
running. At a steam consumption of 100 tons per 
hour, about 150 Ib. of salt pass into the turbine monthly; 
this figure assumes the unusually small salt content in 
the steam of 1 mg. per litre. 

Where the chemically prepared make-up water only 
amounts to a small proportion of the feed and the 
boilers are of good design these phenomena generally 
have no effect, but if a large proportion of the steam 
is lost in manufacturing processes they can become 
very unpleasant. The foregoing method of preventing 
the transmission of salt with the steam may be supple- 
mented by washing the saturated steam, before it 
leaves the boiler, with the feed water, this being less 
concentrated than the boiler content ; by steam trans- 
formers (heat exchangers) in which the chemically 


boilers without economisers, stable conditions of water | prepared water is evaporated by exhaust steam from 


circulation are best achieved by installation of the 
superheater between the downcomers and the risers, 
Figs. 10 to 12. This gives the maximum difference 
between the heating of the two nests and between the 
specific weights of their contents, accordingly resulting 
in the best water circulation. 

Many boilers foam when fed with chemically prepared 
water and often foul the turbine very rapidly, especi- 
ally when the water surface in the upper drum is small 
and the steam space above it is low. The most strongly 
heated tubes should therefore discharge above the 
water level, Fig. 1, thus preventing the emerging 
mixture of water and steam from stirring up the water 
content and encouraging the formation of foam. Where 
possible, too, the cooling surfaces should be connected 
not merely with the ends of the upper drum, Fig. 2, 
but through uniformly distributed tubes over its whole 
length, Fig. 1. A further step in the same direction is 
the installation of a separating drum, as in Figs. 2 and 3, 
which is more effective in proportion as it keeps the 

* “ Self-evaporation " takes place when water at 
saturation temperature rises in a tube (even unheated) in 
Consequence of the sensible heat diminishing with falling 
pressure. 


| Hartmann, 





the turbine ; or by special boilers such as the Schmidt- 
which combine boiler and steam trans- 
former, and concerning which favourable reports have 
been heard 

Léffier boilers do not appear completely to 
have fulfilled expectations regarding the generation 
of salt-free steam. This may be ascribed to the fact 
that the amount of steam circulated by pumping is 
three to four times as great as the output of the boiler 
and that all this steam has to pass through the boiler 
water. 

In cases of doubt the plant should be designed to 
permit easy subsequent installation of steam trans- 
formers, which have been greatly improved in recent 
times. Whether the choking of turbines operating at 
high steam pressures and on steam produced from 
certain chemically prepared feed waters can be avoided 
at all, is at present uncertain. Therefore, when the 
feed water is being considered, boiler and turbine must 
always be regarded as a single unit. Perfect operation 
on the part of the boiler can generally be attained 
without difficulty, even at high pressures, but this is 
not true of the turbine. 

(To be continued.) 
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, THE ECONOMIC INCENTIVE OF 
THE ENGINEER.* 


By Cuarves C. Garrarp, Ph.D., M.1.E.E. 


Tue work of the engineer to-day affects closely 
most branches of production. More particularly his 
work is concerned with the rationalisation of industry 
and the reduction of the proportion of manual work 
per unit of output. While few will question the many 
benefits which engineering has given to mankind, 
the question is raised in some quarters whether, at the 
present stage in social development, a slowing up of 
the process of the substitution by machines of human 
labour would not be desirable. 

Dr. Townsend has pointed out recently in a 
letter to the writer, that “ during the past six years 
the American Telegraph and Telephone Company 
(which controls from 85 per cent. to 90 per cent. of 
the telephones in the United States) installed 2,600,000 
automatic dial telephones; this brought about the 
discharge of 34,000 experienced operators and 36,000 
other operators in its traffic department.” Whether 
this statement be accurate or not, it indicates clearly 
the idea that, from the social standpoint, the auto- 
matic telephone has been a bad thing, and that on 
balance, human happiness would have been greater 
if it had never been invented. It is indeed the work 
of the engineer as inventor with which we are here 
mainly concerned, although his work as organiser and 
manager is almost as important. If, by reasons of 
doubts arising in his mind of the ultimate beneficence 
of his efforts, the incentive be weakened, his output 
will be seriously affected and the progress of society 
hampered. 

We have been brought up in the idea that self. 
interest provided the universal and sufficient incentive 
to progress. Formerly, to a great extent, this was 
true. The inventor could hope to receive in the not- 
distant future a return for his invention. This could 
often be developed by resources under the control of 
the inventor. Factories were small, and engineers 
felt they had scope for the development and applica- 
tion of their ideas for their own benefit. To-day 
things are very different. It is true there are certain 
prominent and financially successful persons who are 
regarded by the public as great inventors. But 
everybody acquainted with the workings of modern 
industry knows that the great bulk of the development 
and invention which carries it forward is made by 
unknown men working in association in organised 
laboratories. It is the team work of such corps of 
workers which counts. On joining such an organisa- 
tion, the first thing the laboriously and expensively- 
trained scientist or engineer does is to sign a contract 
to assign all his inventions to his employer on payment 
of a nominal sum, say of 1 dol. or 10s. for each. That 
this seemingly unfair requirement is not resented is 
really a sign of the spirit which animates such organisa- 
tions. Any member ofsuch an one who allowed himself 
to be guided only by self interest would speedily find 
himself out of sympathy with his colleagues, and his 
capacity for useful work seriously jeopardised. Further, 
even the financial returns which the concern owning 
the laboratory or development organisation might 





* Paper read before Section G of the British Association 
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receive from its work are of little value as an incentive 
to the individual engineer. These are seen, in many 
cases, to be due to quite other things than scientific 
and engineering progress ; moreover, the concerns are 
becoming so big that the consolidated profit and loss 
account motive becomes extremely attenuated when it 
filters down to the scientific worker and engineer. 
What carries these organisations along, in fact, at the 
present moment, is the professional zeal of their mem- 
bers. Hence it is of vital importance that they should 
not lose faith. Enthusiasm and zest are irresistible ; 
they depend upon the spirit of the worker, and if this 
be damped, invention and scientific progress wither 
away. 

~ sl of course, the problem we are considering is 
fundamentally one of economics. The particular 
point to which I wish to direct attention is the effect 
of the work of the engineer upon the national income 
and upon the condition of employment. Is he right 
in continually striving to reduce human toil, or is his 
work simply to result in increased profits of share- 
holders at the expense of increased misery of the 
unfortunates whose economic position he under- 
mines ? 

Economic Equilibrium.—The economic conditions 
(i.e., state of employment, general prosperity, &c.) of 
any society tend towards a state of equilibrium analo- 
gous to that which exists in a mixture of materials 
which have a chemical affinity for each other. In 
the end condition, there is a chemical equilibrium 
between the products of the reactions which take place 
and what is left of the original materials. For any 
given values of temperature and pressure there will 
correspond a certain equilibrium ; if the temperature 
and/or pressure be altered, a different equilibrium 
results. The economic equilibrium which represents 
all the economic facts of the world around us is, of 
course, very complicated. It is important to bear in 
mind, however, that any system of government, 
whether capitalistic, socialistic or communistic, can 
only be expected to cause a change in the equilibrium, 
in a desired direction, by virtue of altering some general 
factor. In other words, it is impossible, in a large 
society, for a government to deal with all the inhabi- 
tants individually. It is clearly out of the question 
for any form of government to take upon itself, for 
example, the duty of finding a job for every single 
person. All it can hope to do is to set up such condi- 
tions that the economic equilibrium which results will 
be one in which full employment takes place. It is 
commonly said that by means of planning, unemploy- 
ment has been abolished in Russia. But the central 
planning (by Gosplan) in the U.S.S.R. does not take 
the form of a survey of Russia to find out where there 
are people out of work, in order to find them jobs, 
but in the investigation of control figures and indicators 
(konjunkturs), and the establishment of general 
economic conditions which will, in their resulting 
automatic working, have the end desired. 

The object of these remarks is to indicate that the 
vast complexity of the whole economic process pre- 
cludes the possibility of some simple (for example, 
monetary) cure-all for each and every difficulty which 
besets us. All we can hope to do in any particular case 
is to assume that al] the variables (except, say, one or 
two) are constants and then to see how the isolated 
ones are likely to react to any action which we may 
take, and to base our actions accordingly. As an 
example of this method of approach, let us consider 
how the work of the inventor affects the national 
Income. 

The National Income.—The real national income is the 
sum total of all the benefits which all of us enjoy. 
Some of these, however, are intangible, and incapable 
of economic valuation. It follows that the national 
income with which we are concerned is the sum total 
of all our money incomes, and from this point of view 
the real national income is the money income divided 
by the price level of consumption goods. The inventor 
can hope to increase the real national income either by 
increasing the money income or by decreasing the price 
of the goods purchased by that income. The assurance 
that his work will provide either of these results will 
afford him a real incentive to effort. 

Let us look at the matter for the moment from a 
general historical point of view and consider three 
things which the engineer has done during this genera- 
tion, that is, the improvements in locomotion, the 
cmema, and broadcasting. 

Forty or fifty years ago, a few daring individuals 
could be seen riding about on the old-fashioned “ penny- 
farthing” bicycles. With the introduction, however, 
of the safety bicycle, a tremendous increase in the use 
of the new method of locomotion took place, and 
largely by that class which still had difficulty in making 

th ends meet. How was it that such people who 
still consumed the same amount of food and clothes, 
could afford this new luxury ? In fact, what was then 
regarded as a luxury soon became a necessity of life. 
It cannot be said that, relatively speaking, the members 
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they were formerly ; I should imagine the reverse of 
this to be the truth. Yet they regard a certain expendi- 
ture on the pictures as being necessary, and the forest 
of wireless masts in the back gardens of any working- 
class district shows that that means of amusement is 
rapidly becoming to be regarded in the same light. 
A remarkable thing about the wireless is that it has 
very rapidly extended during a period of industrial 
depression. If the workman who now tunes in at 
night only had the same purchasing power as formerly, 
it would mean that his possession of a wireless set had 
resulted in his wife and family going short of necessities, 
in which case we should conclude that the invention 
and commercial development of broadcasting, instead 
of being a blessing, had been a curse. 

The truly remarkable character of these events is 
overlooked. From time to time, an entirely new 
industry is invented which appeals to the multitude, 
who suddenly start buying the new things that have 
come along, and they do this without suffering any 
diminution of the consumption of all the things they 
have previously consumed. The manufacturers of the 
new product make profits, factories spring up, and 
prosperity is obviously promoted by the new industry. 
Where does this new purchasing power come from ? 
The answer to this question is that the new industries 
create the purchasing power upon which the demand 
for their products depends. 

General statements like this are instinctively dis- 
trusted by engineers. They will demand something 
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like a mathematical proof before they will allow such 
arguments to affect their course of action. For- 
tunately, the matter can be expressed in simple 
mathematical language. Mr. J. M. Keynes has intro- 
duced recently (The General Theory of Employment, 
Interest and Money) a concept which is extremely 
useful in this connection. This is known as the 
propensity to consume designated by the letter p. The 
meaning of this is that it is characteristic of people 
only to spend on consumption goods a certain propor- 
tion of their money income. 

If the national income be Y, then the amount 
spent on consumption is pY. The important thing 
is what happens to the money not so spent, viz., to the 
amount Y —pY. If this be simply accumulated, 
then the national income will decrease in geometrical 
progression. What is spent in time interval f, is the 
income in time interval t,, &c., so that in time interval 
t, the income will be p"Y; p being less than unity, 
in other words, the national income tends to disappear. 
Fortunately, the sum Y — p Y is not (at least to a 
great extent) simply accumulated. It is invested, 
that is to say, it is spent on durable or production 
goods (factories, power statins, churches, &c.). 
Paying bricklayers to build a cinema, who for purposes 
of the argument, we will suppose had been previously 
unemployed and consuming nothing, will, if paid for 
out of the sum Y — pY, obviously increase the total 
amount of money spent on consumption goods; the 
effect in this respect is the same as if the investors 
had increased their propensity to consume. 

If the amount invested be equal to Y — pY, it is 
clear the national income will not decrease. The 
proviso for this is that the investment is real. The 
purchase of existing shares (from another holder) or 
gilt-edged securities is not directly real investment. 
The result may be simply to put up the price of these 
securities which will immobilise money and perhaps 
decrease the national income. We are, however, 
concerned with the problem of increasing the national 
income. This is where the engineer comes in; if 
he invent new productive forms of investment, the 
national income can be in automatically. 





of the classes referred to are more improvident than 





The question will naturally be asked “ what is produc- 





tive expenditure.” The term productive must be 
confined to spheres of work which are evaluated in 
money. Investment in churches or picture galleries 
may be highly productive from a spiritual point of view, 
but they yield no money income. Let us suppose 
the investment takes the form of paying previously 
unemployed workpeople to build a factory for making 
a newly-invented television apparatus and providing 
the working capital for running such a factory. While 
the factory is being built, we will assume that the 
condition Y = p Y +I (where I equals total invest- 
ment) continues to hold, so that the national income 
remains constant. Directly, however, the new factory 
starts to produce, a new force is thereby brought into 
action which will alter the economic equilibrium in the 
direction of an increased national income. The pro- 
cedure whereby this comes about is approximately 
as follows. The new goods produced are, it is to be 
assumed, of an attractive character and therefore 
possess a money value. A merchant therefore will be 
willing to purchase them with money he borrows 
from his bank. This sets going a series of exchanges, 
the ultimate result of which is that the new goods 
are consumed by some third party whose own produce 
(of equal value) is consumed by the maker of the new 
goods we have been considering. It follows that the 
national income is increased by twice the value of the 
new goods. The bank credit must, of course, be repaid ; 
but this need not cause a depressing effect, at least not 
nearly as large as the original expansion. The credit 
provided by the merchant was ne to start 
the new system of exchanges which will continue by 
virtue of the credit the new producers establish with 
each other. As long as the financial system is suffi- 
ciently elastic so as to provide the new circulating 
medium, ¢.e.. the money, the two-fold increase of the 
national income will go on. The whole process is illus- 
trated by the diagram annexed. We assume the pro- 
pensity to consume is 0-9 and there is no investment. 
The national income will then fall over the seven “ years"’ 
along the curve a e, the income of each year being 
0-9 of the previous year. If, however, the sum equal 
to 10 per cent. of the first year’s income be invested 
each year in unproductive expenditure (churches, 
museums, roads, &c.), then the national income will 
remain constant along the line a 6. The investment 
factor is then the ratio of the areasa eb andabdc 
and is equal to a little over 2. Should, however, the 
investment have the effect of producing new attractive 
goods equal to 5 per cent. of each year’s income, then 
the national income will increase along the line af, 
The investment factor is then the ratio of the area 
afetoabdc, which is over 6. It will be seen 
what a powerful weapon is invention for increasing the 
national income and the general prosperity of the 
nation. The suggested 5 per cent. of new products each 
year assumed in the diagram would, however, hardly 
be possible in practice, except perhaps under a com- 
munistic system of government. According to 
Professor Cassel (On Quantitative Thinking in 
Economics) the average rate of progress of the 
Western world during the half century preceding 
the war, was 3 per cent. a year. From this it follows 
that the average production due to new inventions 
and the like was 1} per cent. per year of the national 
income. 

It is important in all this to remember that the 
originating cause of the progress is the inventor and his 
associates who produce the new goods. The financial 
side follows; if the new goods are attractive enough 
the financiers will tumble over each other to hs oy 
capital necessary. 

Referring to the diagram it will be seen that in 
infinite time the ratio of the area of abe to that of 
abde becomes 10, i.e, an investment multiplier 
of 10. This with Keynes formula (loc. cit., 
page 115): & being the investment multiplier, then 
1 — 1/k = p; p being 0-9. k= 10, which agrees with 
the diagram. 

Cost of Production.—We have seen how the work of 
the engineer and inventor in producing new attractive 
articles for consumption directly increases the national 
income. We have now to consider his work as organiser 
and manager of the production of existing goods. This 
branch of his work can be summed up as consisting of 
the reduction of the costs of production. It is usual 
to think of the cost of production as made up of three 
items, viz. :-— 

(a) Direct labour costs (productive labour). 

(b) On-costs, i.e., indirect labour costs (including 
salaries). 

(c) Materials. 

Let us assume for a representative factory that each 
of these items represents one-third of total cost, and 
that its selling price includes 10 per cent. profit; let 
the selling price of the final product be set equal to 
100. But the materials represent the products of some 
other organisation. We will assume, for purposes of 
argument, that the suppliers of the materials also make 
10 per cent. profit, and that their costs are divided in 
the same proportion as those of the final factory. It 
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follows that the direct labour and on-costs of the 
second factory amount respectively to 
0-9 x 30 
— - = 9 
Applying the same argument to the third factory in 
the series, which supplies the materials to the second 
one, we find its direct labour and on-costs are 
0-9 x 9 
— 
The figures for the whole of industry would therefore 
be : 


2-7 


Per cent. 
42-85 
42-85 
14-3 


&c., &e, 
&e., &e. 
&c., &e. 


Direct labour = 30 9 
On costs =- 30+ 9+ 2- + 
Profite e 10 + 34 . } 


Total ...100-0 


In short, when we regard industry as a whole, 
materials cost cancels out and total costs are made 
up of direct plus indirect labour, plus profit. It will 
be seen that the last amounts to a higher percentage, 
calculated on the whole industry, than it does in the 
individual organisations. 

The particular question to which I wish to direct 
attention is that of the sharing out of the available 
work. This is often put forward as a cure for unemploy- 
ment. I have heard it urged by intelligent men that, 
for example, the rationalisation of the electric supply 
industry by the Central Electricity Board should be 
opposed because it put a certain number of engineers 
out of work. Individual cases of hardship, of course, 
appeal to one’s feelings, but we can only arrive at 
right conclusions if we deal with the matter from a 
general point of view. 

If we consider, for example, a public authority which 
has to maintain the roads: A case was reported 
recently of such an one which refused to use machinery, 
and set men to work picking up the roads with hand- 
picks. It does not require much thinking to see the 
absurdity of such action, as, at the same cost, by the 
use of machinery, the same number of men could 
repair a larger surface of roadway. When it comes to 
the use of labour-saving machinery in factories, the 
matter is not so clear. The volume of production is 
not unlimited, as are the roads which might be recondi- 
tioned ; the available production is what the factory 
can sell. Surely, it is urged, it is better to let men 
share in this work, rather than they should remain idle 
onadole. The economic fact has to be recognised that 
if a firm proceeds on the principle of sharing out the 
work, its costs must increase in comparison with the 
greater number of firms who do not follow its example, 
and it will be squeezed out of existence. If such 
a policy of work-sharing be adopted by a whole trade, 
as in the cotton-spinning industry, it can only carry 
on for a short period, until rationalisation enables the 
efficient firms to be consolidated and work full time 
with minimum costs of production. 

The whole idea of work-sharing really obscures the 
whole fundamental issue. Ninety per cent. or so of 
the world’s work is necessarily laborious and mono- 
tonous. A healthy man will like to do some of it, 
at least to do his share. But his liking of it is in 
inverse ratio to the amount he has todo. The objective 
of the engineers’ work is to reduce the amount of 
necessary labour, while at the same time to raise 
the standard of living, that is to say, to increase 
individual consumption. The only way open to the 
engineer, as engineer (apart from his activity as in- 
ventor), is to reduce cost of production. In the 
long run, if the standard of living is to be raised, the 
cost of production must be reduced, and the only ms | 
this can be done is to eliminate labour, as labour (whic 
includes salaries of all kinds), apart from profit, is 
the sole constituent of cost of production. The solu 
tion of the paradox which I have indicated is, of 
course, a balanced activity of the engineer. As in- 
ventor he must provide new, and therefore more 
interesting, spheres of work for those whom he dis- 
places from older industries. His possibilities are 
illimitable, and if he be allowed freely to develop 
them, the world need have no fear of the result. 








Gvossary or Tros:itcan Terms Usep In MerTAL- 
LuRGY.—Some years ago the Intelligence Department of 
Messrs. The British Aluminium Company, Limited, 
Adelaide House, King William-street, London, E.C.4, 
compiled a glossary in English, French, German and 
Italian, of the principal expressions employed in the 
light-metals industry, most of which, however, were also 
used in other branches of metallurgical science. The 
excellence of the Glossary, and its consequent popularity 
among research workers and others, soon led to the 
exhaustion of the stocks. We have been pleased to find 
that a new and much enlarged Glossary has recently 
been published, containing also the Russian and Czech 
equivalents of technical terms. The publication is 
intended for those possessing a working knowledge of a 
foreign language, and users of the Glossary are requested 
to send the cempilers suggestions for any additional words 
which they think should be included. 
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SURVEYING AND CARTOGRAPHY. 


At the meeting of the British Association at Black- 
pool, British neglect of map-making and survey work 
was criticised by Brig. H. 8. L. Winterbotham, D.S.O., 
in the Geography Section, who said that since the war 
the survey departments had been neglected, and that 
no revision of maps showed the full effects of the road 
programme, or the growth of industrialism in the 
south. Geographers, he continued, were failing the 
geologists, engineers, airmen, settlers, business men, 
and the people themselves. Something, however, in 
the way of a reply to this criticism is to be found in 
the papers communicated to the Conference of Empire 
Survey Officers, which met in London last year and 
to which Brigadier Winterbotham was himself the 
delegate nominated by the Colonial Office. These have 
recently been published in a single volume and contain 
a great variety of interesting matter.* 

Many of them dealt with costs, which are often in 
the end the deciding factor. For instance, Mr. W. 
Whittingdale, in one contribution, put the cost of 
air survey in South Africa at about 4l. per square mile 
on the scale of 1/60,000, and by plane table in fairly 
developed country at about 15s. a square mile on 
1/50,000, while Capt. C. R. Robbins called attention 
to the fact that the actual maintenance of an air 
survey unit is the principal cost, and where the appli- 
cation of air survey is to the general development of 
whole territories or parts of them, the future appli- 
cation depends ultimately on Government policy. 

If the survey departments have been neglected, the 
Empire survey officers have shown by the papers 
submitted to this Congress and the resulting discus- 
sions thereon that they are keenly interested in their 
work and alive to the most modern developments in 
instrumental and cartographic values. The papers 
can be classified under three headings: Instruments 
for Surveying and Levelling: Specific and General 
Surveys, including Administration : and Cartography. 

In the first section, Commander P. 8S. E. Maxwell, 
R.N., contributed a scholarly paper on the forty-five 
degree prismatic astrolabe, for determination of position 
on land by stellar observation ; in the opinion of this 
author the prismatic astrolabe in its latest form is 
likely to supersede any other known method of obtain- 
ing determinations of position by astronomical observa- 
tion. The theodolite and astrolabe belong to entirely 
different classes; the sextant and artificial horizon 
incidentally being nearest to the astrolabe. The 
accuracy claimed for the observations by prismatic 
astrolabe is of a very high order. 

The subjects in the survey section range from 
“ Surveying Half a Continent-—-Canada’’ to town 
survey and planning. The disparity, Mr. F. H. Peters 
said, between the immense areas to be mapped and 
the comparatively small appropriations available for 
survey work constitute the problem of dealing with the 
survey and map in Canada, and it is not economically 
possible to map these areas accurately until the air 
photographs taken by a survey camera become avail- 
able. Much of this country having no marked relief 
has many water features, the accurate survey of which 
produces just the sort of map the prospector or the 
investigator wants, because the water features are 
those that are recognisable on the ground, by which 
he travels and locates himself. The vertical photograph 
for the two-mile map and the oblique for the four-mile 
maps, where the country is not too rugged, make the 
accurate mapping of these outer areas economically 
possible for the first time. The high oblique plotter 
for mapping from air photographs is simply the mech- 
anical solution of plotting from single inclined photo- 
graphs which show the horizon, and the author fully 
describes this valuable addition to air photography 
technique. 

In the paper on “ Air Survey in Tripura State, Bengal,” 
the limit set to the amount of survey work by the 
financial question is again clearly shown; in this case 
the Air Survey and Transport Company agreed to be 
paid in annual instalments spread over some years, and 
the Bengal Forest Department could not find the money 
to have their area surveyed on l-in. scale. Among 


| several other papers contributed on air survey work, 


one of special interest to the engineer is a paper by 
Mr. H. A. 8. Smith, on “‘ Engineering Surveys for Irri- 
gation and Subsequent Allotment Surveys on Irriga- 
tion Schemes in Ceylon.’ The general aim of these 
schemes is the provision of a network of new irrigation 
channels, or main agricultural road and cart tracks, 
and systematic allotment of the land to selected 
colonists from the other parts of the island. 

The value of these interesting proceedings would be 
enhanced by the provision of an index and subdivision, 
so that the papers on one subject might be studied 
together. 


* Conference of Empire Survey Officers, 1935. Report 
of Proceedings. London: H.M. Stationery Office. Price 
lt. Os. Od. net. 
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STEAM HEATING ON ELECTRIC 
TRAINS. 


THE heating of passenger trains by steam, particu. 
larly in these days of large boilers, is a fairly simple 
matter. A considerable supply of steam at considerably 
higher pressure than is required is usually available 
and can be tapped through a reducing valve; but 
in countries where trains, normally steam hauled, 
cover long distances behind electric locomotives, the 
the matter is not so easily solved and special arrange. 
ments have to be made. 

Such operation is frequent in the United States, 
where a standing Committee on Electric Rolling Stock 
of the Mechanical Division of the American Railroads 
Association has, among other matters, had under 
consideration the steam heating of trains hauled by 
electrical locomotives. They have had before them 
replies to a questionnaire giving the summarised 
experience of four of the leading companies, and it is 
clear from these replies that the demand made by 
steam heating is considerable. While definite figures 
do not appear to be available, the consensus of opinion 
indicates a consumption of about 250 Ib. of steam per 
car per hour, with a pressure drop of 8 Ib. to 10 Jb. 
per car, and, with modern trains of 18 cars or more, 
this means that the consumption may exceed 4,500 Jb. 
of steam per hour, while an initial pressure of 175 lb. per 
square inch will be required behind the locomotive. 

For this purpose vertical fire tube boilers, burning 
oil fuel, seem to have been universally adopted. One 
railway originally tried vertical tube flash boilers, 
but these proved unsatisfactory in service and prohibi- 
tively heavy in maintenance cost. In the earlier 
boilers a working pressure of 100 Jb. to 120 Ib. per square 
inch was used, but for modern requirements 200 lb. 
to 220 Ib. pressure has been found necessary, with a 
normal output rate of 3,250 Ib. to 4,700 Ib. of steam 
per hour, from and at 212 deg. F., and twice this evapo- 
ration under forced ratings. Superheaters and feed- 
water heaters have been installed with satisfactory 
results. It may be added that the steam consumption 
of boiler auxiliaries is found to be by no means negligible 
and has been estimated by one railway, the Chicago, 
Milwaukee, St. Paul and Pacific, as, for atomising 300 |b. 
per hour, feed pump 230 Ib., blower 150 Ib., oil pump 
150 Ib., total 830 Ib. per hour. The same railway 
reports that burning heavy crifde oil sometimes gives 
trouble with “ gassing,” which is particularly undesir- 
able where open observation cars are in use, and for the 
past three years on their Rocky Mountain section 
they have been burning a light crude oil, which with 
careful firing gives no trouble in that respect. 

In order to reduce pressure drop a 2-in. pipe line 
has been standardised and a larger size has been tried, 
the capacity of the system being governed by the main- 
tenance of a minimum pressure at the last car. One 
company lays down a minimum at the end of the 
train of 5 lb. per square inch for steam heating, and 
adds that if the steam is used alternatively for air 
conditioning a minimum of 55 Ib. pressure at the 
last car must be maintained. The pressures used having 
put rubber hose connections out of the question, 
flexible metallic connectors are universal, and it is 
stated that if these are well insulated a saving of 10 per 
cent. in loss as compared with uninsulated connectors 
is obtained. This is an important consideration, 
affecting not only boiler capacity, but the quantity 
of feedwater it is necessary to carry, a by no means 
inconsiderable figure, amounting in one case to 3,000 
gallons, as much as is carried in many steam locomotive 
tenders in this country. It is agreed that the actual 
steam consumption varies widely in practice, depending 
on the type of car, weather conditions, speed, difference 
between internal and external temperatures, and the 
condition of the equipment. To conserve the steam 
supply the Committee recommend the fitting of a 
reducing valve in each coach, as apart from other 
considerations, the amount of space required in the 
electric locomotive for the heating equipment is 
becoming a serious matter. 








British STANDARD Etectricat GLossary.—A revised 
and enlarged edition of their publication No. 205, Glossary 
of Terms used in Electrical Engineering, has been issued 
by The British Standards Institution, 28, Victoria- 
street, London, S.W.1. The Glossary covers technical 
terms ordinarily used in electrical science and in the 
electrical industry, and an endeavour is made to stan 
dardise and co-ordinate the terms used in the British 
Empire. Close touch has been kept with the work 
of the International Electrotechnical Commission and the 
International Commission on Illumination, and the Brit ish 
definitions are technically in accord with the vocabu- 
laries prepared by these bodies. The new edition, while 
correcting errors in the publication of 1926, and modernis- 
ing many of the conceptions defined therein, contaims 
additional sections, petal those dealing with television, 
cathode-ray tubes, electric lifts, and electric welding 
There are, in all, 12 sections and the book comprises 
340 pages. The price of the work is 7s. 6d., or 5¢., 
post free. 
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THE TRIBOROUGH BRIDGE 
DEVELOPMENT, NEW YORK. 

(Concluded from page 522.) 

From the structural point of view, the vertical- 
lift bridge over the Harlem River, of which a view, 
nearing completion, is given in Fig. 13, ranks next in 
importance to the suspension bridge described in 
the previous article, and in this connection perhaps 
the most interesting feat of all connected with the 
project consisted of the placing in position of the 
lifting span. This was accomplished on May 3 
last, when the span weighing some 2,000 tons, 
was hoisted to an initial position 55 ft. above the 
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architectural effect. 
23 ft. 6 in., and consists of two sets of braced four- 
| column legs, placed 95 ft. 6 in. apart centre to centre. 
The two groups of braced legs are braced at the top 
by trusses 20 ft. deep, and above this bracing is 
built the steelwork taking the hoisting gear, &c. 
The lifting machinery is illustrated in Figs. 17 to 
19, Plate XXXIT. There are two main induction 
motors and one synchronous motor, all of 200 h.p., 
| at the top of each tower, driving four 15-ft. diameter 
| 12-grooved drums. Twelve 2}-in. diameter wire 
ropes pass over each drum, one end of the ropes 
being attached to the lifting girder of the lift span 
and the other to the main counterweight, above 











Each tower is 115 ft. 6 in. by 


motors will automatically slow down, until the span 
has been levelled up; or, if one set of motors 
lags, those at the other end are automatically 
slowed down to level the span again. This is an 
auxiliary device; usually levelling is secured by 
the synchronous motor. 

It is usual in lifting span bridges to make some 
provision, in addition to the main counterweights, 
which balance the constant weight of the span, for 
the fact that the lifting ropes themselves represent, 
as they pass over the main pulleys, a variable load 
of considerable amount. In this case this is allowed 
for by two auxiliary counterweights, shown in Figs. 
22 to 24, page 603. These are connected by cables 
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river, and level with the roadway, and then to a 
final height of 135 ft. above mean high-water level, 
where it remained until the road work was com- 
pleted, including concrete and asphalting. The 
main particulars of this bridge, general drawings of 
which are given in Figs. 14 and 15, page 602, are as 
follows :—The length of the bridge, including side 
spans, is 770 ft. The vertical-lift span has a 
length of 310 ft., a width of 754 ft., and accommo- 
dates two 30-ft. 6-in. roadways separated by a 
centre aisle, two foot-walks being cantilevered out, 
one on the outside of each main girder, the total 
width thus being 93 ft. The bridge crosses the 
channel at an angle of 61 deg., and the length of 
span allows a clear way for vessels of 204 ft. The 
tops of the towers are 215 ft. above mean high 
water; the normal clearance under the lifting span 
is 55 ft. and the maximum clearance 135 ft., as | 
stated above. The lifting span is raised by two sets 
of hoisting gear, one at the top of each tower. The 
lifting ropes pass from the end lifting girder of the 
span direct on to 15-ft. diameter drums at the top of 
the towers, on to which they are wound. The span 
counterbalanced at each end by two large counter- 
Weights moving vertically inside the towers, and 
‘uxiliary counterweights to be referred to later. The 





referred to. A differential is provided, as shown | 
in Fig. 19, between each pair of drums. The lift- 
span end members take the form of stiff portal 
frames fixed to the bottom chord, and to the cross- 
| beam of these frames the hoisting ropes are fixed. 
| The lifting girder moves in vertical guides provided 
on the tower structure. When the span is lowered 
and in use the counterweights, suspended over the 
roadway, are concealed by the steelwork at the 
top of the towers. Normally the bridge is operated 
by electricity from a public supply, but an emergency 
set is also provided. This consists of a gasoline- 
driven generator set housed in one of the tower 
piers. Emergency motors are also provided, in 
reserve, taking power from either the public supply 
or the emergency generator, but with these in use 
the bridge will take longer to open and close than 
normally, owing to their lower rating. The move- 
ment of the lifting span is governed by a system of 
limit switches, which in the first place stop the span 
automatically when it is within 5 ft, of its maximum 
height. This limit switch may, however, be by- 
passed so as to carry the span up to its maximum 
height, at which point another limit switch comes 
into action, this one not being capable of being 
by-passed. A similar set of limit switches is pro- 





towers, which are 135 ft. 6 in. high, are completely 
ndependent of the side spans, an unusual arrange- 


ment, but one adopted in this instance for better! when a difference of 24 in. has been reached the | 255 ft. by 38 ft., and were fastened together at 


vided to operate when closing the bridge. If one 
end of the span should rise more than the other 
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passing over sheaves at the top of the towers, to 
brackets at the middle of the main counterweight. 
These brackets are furnished with quadrant-shaped 
faces round which the cable winds as the main 
counterweight is lowered. When this weight is in 
its highest position the auxiliary counterweights 
exert only a horizontal pull on the bracket. As 
the main counterweight descends and the auxi- 
liary weights are raised, the pull they exert 
approaches more and more nearly to the vertical. 
Their value in overcoming the unbalancing effect 
of the cables therefore gradually increases, though 
not in a straight-line ratio as in the case of the 
unbalancing effect of the main lifting ropes. 

The placing in position of the lifting span gave 
rise to a number of interesting problems, not only 
due to its length and weight (it is said to be the 
heaviest span of its kind), but also by reason of 
the fact that the tops of the piers on which the 
span rest when in use by traffic, are 50 ft. above 
river level, the completed span also being some 25 ft. 
longer than the clearance between the two piers. 
The plan was adopted of floating the span to the 
site on pontoons, leaving it for the time being 
incomplete as regards both end panels, and replacing 
these temporarily by outrigger connections by which 
the span could be hoisted up to the level of the 
tops of the piers. The two pontoons were each 
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The Theory % Dimensions and its Applications for Engi- 
nesrs. By F. W. Lancuzgster, LL.D., F.R.S. London: 
Crosby Lockwood and Son, Limited. [Price 12. 6d. net.] 

Ir is on record that a well-known Chancellor of the 

Exchequer once used unparliamentary language 

with reference to the significance of decimal points, 

and there may well be many unrecorded instances 
where engineers have given expression to expletory 
words in connection with the symbol g for accelera- 
tion due to gravity, on account of the doubt that 
is sometimes entertained in regard to the position 
of that symbol in dynamical equations. For 
engineers the former of these incidents is under- 
standable, but not the latter, since any doubt 
on the point can easily be settled with the aid of the 
theory of dimensions, which is a powerful means 
of solving much more important questions than 
the one mentioned. This arises from the fact that 
the quantities involved in mechanics, for example, 
are length, mass and time, represented, respectively, 
by the symbols L, M and 7’, to each of which may 
be attached an index. All the physical quantities 
considered in mechanics are thus defined in terms 
of the three concepts concerned, but in the majority 
of cases the number of indices is greater than three, 
hence any additional indices must remain undeter- 
mined unless recourse is had to experiment. The 
possibility of solving the equations even for only 
three variables is, nevertheless, a noteworthy 
advantage afforded by the method of dimensional 
analysis, because the procedure reduces the number 
and limits the range of the experiments required 
for the evaluation of the remaining indices. Conse- 
quently, although the process does not provide a 
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complete solution in any case, which connotes that 
there is always a constant—or even a function—left 
undetermined, the method of dimensions yields 
a partial solution of problems relating to the motion 
of matter, heat or electricity. 

The volume under review deals with the general 
subject in its relation to both mechanical and elec- 
trical sciences, and in perusing the work the reader 
cannot fail to appreciate the author’s desire to 
present a complete picture of the subject, even if 
some engineers may question the writer’s attitude 
toward certain aspects of the matter treated. In 
view of the limitations to our knowledge concerning 
the nature of electricity, partiality in a writer on 
this subject is almost inevitable, since in the consi- 
deration of an electric charge we encounter some- 
thing that can be expressed in terms of mechanical 
data in more than one way, so that an indeterminate- 
ness manifests itself when magnetic and electric 
phenomena are the objects of study. The point 
was raised in the discussion on the paper recently 
presented by Dr. Lanchester to the British Associa- 
tion, under the title of ‘ Electrical Dimensions and 
Units,” which is a matter of practical importance to 
electrical engineers. It may be noted, in passing, 
that this particular application of the method 
involves the first point of contact between engineer- 
ing science proper and the theory of relativity, so 
that the author’s discussion on electrical units merits 
careful consideration, in view of his instructive 
book on the theory of relativity. 

In certain circumstances, as already remarked, an 
indeterminateness appears in the analysis; for 
instance, all that can be said about entropy is 
that it has the same dimensions as the universal 
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and for reasons stated in the work, Dr. Lanchester 
has made legitimate departures from customary 
practice in regard to the dimensions of particular 
quantities, such as, for example, the concept of 
entropy, which is here taken as a numeric. This 
naturally leads to the physical dimensions of tem- 
perature being of the nature of a velocity squared, 
which avoids the customary use of a special dimen- 
sion for temperature, and satisfies the kinetic 
theory of gases. In text-books on heat engines the 
general thermodynamic relations for gases are 
usually expressed in terms of temperature taken as 
an entity additional to those of length, mass and 
time, but the procedure followed in the volume 
should not place any obstacles in the way of 











constant associated with gases. On this account, 


students engaged on the derivation of the partial 
differential equations connected with the thermo- 
dynamic relations in mind. For advanced students, 
the proposed dimensions of entropy present an 
interesting problem in the modern theory of radia- 
tion as based on quantum mechanics, but it should 
be added that the nature of radiation itself is at 
present by no means clearly defined. 

The treatment of the chapter and appendix 
devoted to the “slug” system of units, as enun- 
ciated by Professor Perry, exemplifies the attention 
to detail which pervades the whole volume, quite 
apart from the adverse comments made on the 
matter, though these will doubtless meet with 
approval within a wide circle of engineers. Chapter 
VIII deserves special mention, as it contains com- 
plete solutions to a number of interesting problems, 
a study of which should demonstrate the practical 
value of the theory in general, and the considerable 
measure of thanks which is due to the author of this 
welcome treatise. 


Berlin: V.D.I. Verlag. 





War " hLoacacha Arb yo 
[Price 4.40 marks.] 
Some forty charts anddiagramswhich have appeared 
during the years 1934 and 1935 in Archiv. far 
Warmewirtschaft have now been issued by the 
publishers as a separate series. These follow an 
earlier series dealing with fundamental equations, 
steam generation, distribution and heating, and 
power generation. The present series is divided 
into similar subdivisions ; that relating to boilers 
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! . . 
includes the properties of German coals, air supply | have been eliminated and the risk of contact with|are given. This volume is not intended to meet 


for various fuels, combustion, power for auxiliaries, 
cost of steam, feed-water analysis and feed heating 
by steam extraction. 

The charts dealing with power generation refer in 
the main to steam turbines and include in this 
category steam consumptions for different types of 
turbine and conditions of work, condenser surface, 
final wetness of the steam, and loss in labyrinth 
glands. Of these, perhaps the most interesting 
are the circular-type steam-consumption diagrams, 
which permit theoretical and probable steam con- 
sumptions to be predicted from given initial and 
final steam conditions. Under the heading of 
internal-combustion engines will be found graphs 
and line charts which permit fuel consumption, 
compression pressure and temperature, and mean 
effective pressures to be quickly estimated. This 
is the main advantage of these charts, once their 
method of operation has been mastered, for which 
purpose an illustrative example is ineluded in each 
case. The accuracy of the result naturally depends 
upon the scale chosen, but these diagrams cover 
about 10 in. by 64 in. and are sufficiently accurate 
for practical purposes. From the English designer's 
point of view the main disadvantage will be the 
metric units used throughout, necessitating in 
most cases the use of conversion factors. This, and 
the fact that all the script is in German, will limit 
the value of these Arbeitmappe in this country. 


By L. G. H’ 
Chapman and 


Electrical Engineering in Radiology. 
SARSFIELD, M.Sc., M.I1.E.E. London : 
Hall, Limited. [Price 25s. net.] 

Tuts volume consists of a practical treatise on 

modern X-ray electrical equipment and includes 

discussions of problems that have been encountered 
and elucidated in practice. The text will prove of 
particular interest to engineering radiologists and 
radiographers, as it comprises a study of the varied 
applications of X-ray methods in industry as well 
as in medical work, and their influence on industrial 
progress, with some reference to the various com- 
ponents which comprise the complete X-ray range. 

Suggestions are made regarding suitable electrical 

plant for particular work, and an account is given 

of the characteristics of the pieces of apparatus 
which go to make up an X-ray equipment, with 
indications to assist choice and simplify operation. 

The descriptions of special equipments which have 

been developed for diverse applications of radiology 

afford evidence of the wide field opened up by the 
use of X-rays for the employment of electrical 
devices. 

After a brief retrospect of the subject the author 
proceeds to deal with X-ray transformers, in which 
an illustrated description is given of a type of 
transformer designed and constructed at Woolwich. 
This embodies a ring core, and the windings are 
added by through-and-through application of the 
turns ; the scheme is appropriate for transformers 
having secondary windings with one end earthed. 
The possible difficulty of through-and-through 
winding is offset by the advantages of simple core 
construction and the elimination of the need for 
assembly and oil immersion. 

The use of hot-cathode tubes is now firmly 
established in X-ray practice and the development 
of the oil-immersed mechanical rectifier has been 
taken a stage farther by experimental work in the 
Research Department at Woolwich. Mr. Sarsfield 
discusses the relative merits of valve and mechanical 
rectifiers ; there is now no doubt that valves have 
established themselves in great favour both for 
medical work and aiso in industry. Mechanical 
arrangements are unsuitable for constant potential 
equipment where a variety of output is required, 
since it is difficult to make adjustments of contact | 
time to permit the matching of the transformer and 
condensers. In any event the unidirectional current 
flow in valves makes them much more applicable 
to constant-potential plant. 

The control of tube voltage is considered, as also 
are methods of stabilising supply voltages and of 
compensating for variations in the mains. The 
record of progress shows that the erratic perfor- 
mance of the gas-discharge tube has given place 
to the stable running hot-cathode tube ; the dangers 


| electrodes at high potential have been removed by 


| enveloping the tube in an earthed metal case. 


kritische 


Der Aufbau der Zweistofflegierungen ; eine 
| Zusammenfassung By Dr. M. HANseEN. 
Verlag von Julius Springer. [Price 87 marks.] 


Buxary alloys are dealt with very completely in 
| this German book, a large 16mo. volume of 1,100) 
thermal-equilibrium 
The alloys reviewed, besides the series 
lof iron with another metal, a metalloid or a gas, | 
| comprise the whole range of light and heavy binary 


illustrated by 456 


pages, 


diagrams. 


| still in the laboratory stage. The alloys are dealt 
|with alphabetically according to their chemical 


in every instance is a record of the work carried 


alloy, the text being illustrated by a thermal 
equilibrium diagram in practically every instance. 
The descriptions resolve themselves into a history 
of all the different combinations, commencing with 
their origin and then successive stages of develop- 
ment, the names of the scientists and metallurgists 


study down to quite recent dates being given. 

The silver alloys reviewed number 48 ; the records 
concerning these, and the records of the gold alloys, 
to the number of 43, will prove of interest to indus- 
tries which are mainly outside our scope. On the 
other hand, the aluminium alloys, 48 in number, 
and those of magnesium, 19 in all, being binary 
alloys in current use for many industrial purposes, 
particularly in aeroplane and other light craft con- 
struction, are of a nature to appeal to a wide circle 
of engineers and scientists. The copper alloys 
number 37 and the iron alloys 38. The record 
concerning each alloy is followed by a bibliography, 
| the references being to the names of the scientists 
| given in the record and to the publications where 
complete data are to be found. The thermal- 
equilibrium diagrams give in abscissz, in the usual 
way, the percentages by weight; in addition, the 
atomic percentages of the systems are marked off 
at the top of each. The book has been written with 
great care. It forms a very complete dictionary 
on the subject of binary alloys, and one that will 
prove useful to analytical chemists and metallur- 
gists for reference purposes. It is preceded by a 
table giving a number of physical constants of 
metals, including the lattice constants and structure. 





Design Problems of Heating and Ventilation. 
Henty. London: Crosby Lockwood 
Limited. [Price 42s. net.] 

Mr. Henty’s is an excellent book, well written, 
logically arranged, and covering a very wide field 
in a very comprehensive manner. Nomographs are 
used throughout the work, and the author has 
devised some very interesting nomographical calcu- 
lators, combining the functions of the nomograph 
and the slide rule, which should be very useful to 
the designer. 

A long chapter on hot-water heating is partic- 
ularly useful and interesting, and contains details 
of an example layout for a new town hall, using a 
simplified method of design in which calculations 
are reduced toa minimum. The chapter on ventila- 
tion deals with the ventilation of such premises as 
kitchens, hotels, hospitals, churches, sound-picture 
studios and underground car parks in a clear and 
satisfactory manner. There is a very good chapter 
on industrial air conditioning, the works discussed 
ranging from cotton and artificial-silk mills to 
tobacco and tea factories. 

On the subject of district heating and hot-water 
supply schemes the author has a good deal to say 
that might be classed as of a controversial nature. 
Particulars of many of the schemes which have 
been constructed abroad are given. The manner 
of treatment of the subject of swimming baths 
and wash-houses should prove very useful to 
municipal engineers and others engaged on this 
class of work. Drying systems are dealt with fully, 
the subjects covering systems for brickworks, the 
drying of food crops, sugar-beet pulp and hay. 


By A. T. 
and Son, 





of general X-radiations from the “plain” tube 





There is a good index, and numerous references 


Berlin : 


|alloys of noble and base metals in current use or 


symbol, Ag—Al, Ag—As, &c., and the subject-matter 


out by each successive scientist with each particular 


who have been particularly occupied with their 


|the needs of the student, but rather the requir 
| ments of the practising engineer and architect, and 
'this it does in an admirable manner. It should 
| form a very useful and valuable addition to the 
| libraries of all engineers and architects. 





‘THE HYDRO - ELECTRIC SCHEME 
OF THE GALLOWAY WATER 
POWER COMPANY. 


(Continued from page 552.) 





TuE steel pipe line to the Kendoon power station 
of the Galloway Water Power Scheme was con 
| structed by Messrs. Sir William Arrol and Company, 
Limited, Glasgow, plates 8 ft. wide and from ¥% in. to 
#3 in. thick being used forthe purpose. These plates 
were delivered to the site as half circles and were 
|there riveted together into complete rings by an 
| hydraulically-operated 4}-in. scissors gap riveter. 
The sections of completed pipe were then lifted on 
to bogies and transported to their positions in the 
|line. The circumferential joints were fitted with 
|double riveted outer covers, the rivets in this 
lease being driven by pneumatic hammers from 
|inside the pipe. Flattened half-countersunk heads 
|were used on the inside to minimise frictional 
| losses. Where the curved portion of the pipe passes 
through the anchor block at the lower end of 
the line electrically-welded strap joints were em 
Welding was also used for the skew joints 
in the plates. Only the square riveted butt joints 
had therefore to be made on the site. Caulking 
was done from the outside only, except on those 
portions of the pipe which were to be embedded 
in concrete where it was carried out on both inside 
and outside. 

The pipe line is supported at about 48-ft. centres 
on saddles, with bronze sliding bearings to allow 
for changes in temperature. Near the surge tower 
an expansion joint of unusual design, which is shown 
diagrammatically in Fig. 110, Plate XX XIII, has 
been employed. This joint was built up by electric 
welding from mild-steel plates and angles, and, in 
addition to providing for a movement of 6 in. in 
the pipe, it can be used as a point of entrance for 
inspection or repair. This is effected by loosening 
the bolts marked a and screwing-up the nuts on 
the long through bolts. The short sleeve can then 
be pushed into the gland leaving a gap wide enough 
for a man to pass through. 

At a point 95 ft. upstream from the valve house 
the pipe makes a change in direction and is anchored 
by a large concrete block to take the resulting 
thrust. It then bifurcates into two 10 ft. pipes, 
both branches entering a valve house where they 
are connected to two 10 ft. butterfly valves. Imme- 
diately downstream of these valves the diameter 
of the pipes is reduced to 9 ft. 6 in. The transition 
from the 13 ft. 6 in. to the 10 ft. diameter pipe is 
effected by reducing the former to two D-shaped 
sections, which gradually merge into 10-ft. circles, 
as shown in Figs. 107 to 109, Plate XXXIII. The 
vertical sides of the D-shaped portions are stiffened 
by diaphragms and the two branches are held 
together by top and bottom tie plates. This con- 
nection is mainly of riveted construction, though 
electric welding was used for the more intricate 
joints. The 9-ft. 6-in. pipes were fabricated from 
j-in. plates, which were rolled to complete circles 
and the joint was welded with a longitudinal butt 
weld. Continuity was obtained by performing this 
operation before the plate was taken from the rolls. 
Sections about 15 ft. long were formed in the shops 
by circumferential butt welds, while the site joints 
were riveted with butt straps. 

The valves, which have just been referred to, 
were supplied by Messrs. Boving and Company, 
Limited, 56, Kingsway, London, W.C.2. They 
are of the butterfly type, and are of the same 
general design as those installed at Glenlee,* except 
that the operating cylinders are vertical, instead 
of horizontal, and that the control system has 
been modified. The body consists of a single cast 
steel housing in which a double convex blade of 
the same material is carried. This blade is operated 
by pressure water which, as shown in Fig. 113, 18 











ployed. 











* See ENGINEERING, vol. cxxxviii, page 640 (1934). 
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the downstream side empty, the 
opening operation is performed 
by moving the handle d from left 
to right, either by hand or {by 
means of the Thrustor e, so that 
the by-pass operating valve n is 
opened and water allowed to pass 
from the pipe f to the pipe g. The 
cylinder in the control valve 6 is 
then depressed and the water on 
the upper side of the servo-motor 
cylinder is released to drain. At 
the same time pressure water is 
admitted to the by-pass servo- 
motor h and the by-pass throttle 
valve « is opened. The lower 
portion of the pipe is then filled, 
after which pressure is available 
from the downstream side of the 
valve through the downstream 
filter k and the main operating 
valve b to the lower side of the 
servo-motor piston. The piston 
is thus forced upwards, the valve 
opens and water passes from the 
operating side of the cylinder to 
the drain. 

In addition to electrical and 
manual operation, the valve n is 
also closed by the paddle / and 
the trip gear m, when the water 
velocity exceeds a certain value. 
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Fie. 114. Sprrau Castnes 1s Kenpoon Station. 
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= \, m the pipe line through a filter a and|the main blade, and the latter is opened or closed 

a rol valve b to either end of a servo-motor cylin- | depending on whether pressure water is admitted 
¢. The piston of this servo-motor is connected | to the lower or upper end of the cylinder. 
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. ° an arm, which is keyed to the spindle carrying! With water on the upstream side of the valve and 
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eo When the valve is closed, the by- 
| pass servo-motor and the upper side of the main 
operating valve are relieved of pressure so that the 
valve piston can be moved upwards by its balance 
weight. The by-pass valve iis then closed by its 
balance weight and the upper side of the servo- 
motor piston is opened to pressure water through 
the filter a, the lower side being opened to the drain. 
The valve next moves until it is almost fully 
closed, its movement being checked by the valve o 
which restricts the flow of water from the lower 
side of the servo-motor. Slamming and a conse- 
quent excessive rise of pressure in the pipe line are 
thus prevented. The actual rate of flow is adjust- 
able. 

When the main valve is fully closed, pressure 
water is admitted to rubber hose tightening through 
the pipe p and the pressure of this supply can be 
increased if necessary by the hand pump q. The 
rubber hose is thus expanded so that leakage 
can be almost entirely prevented. The pressure in 
this hose is released by the mechanism shown in the 
top left-hand corner of Fig. 113, when the valve 
leaves its closed position. The position of the valve 
is indicated on the control board in the power house 
by lamps, which are controlled by two toggle- 
operated cam-type switches. When neither lamp 
is alight the operator knows that the valve is in an 
intermediate position. A set of two 24-in. auto- 
matic anti-vacuum valves is provided to prevent 
the formation of negative pressure in the pipe line 
while the valve is being closed. They are operated 
by pressure water from the pipe line. Erection and 
dismantling is facilitated by a slip joint at the 
downstream flange of the valve body. A 12-in. 
drain with a sluice valve is also provided down- 
stream of each main valve, while the 10-ft. pipe 
can be closed by a blank flange in the event of a 
valve having to be taken out. 

After leaving the valve house, the pipes run on a 
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slope of 1 in 1} for a distance of 42 ft. and then | are a clearance fit and no reamering was necessary. 


horizontally into the power station. 

On completion, the lower section of the line, 
including the draught tube, spiral casings and 9-ft. 
6-in. diameter pipes, was tested to a pressure of 
165 lb, per square inch, or twice the working head. 
Water for this purpose was pumped up from the 
river by two centrifugal pumps. The upper section, 
comprising the valves, bifurcation and 13-ft. 6-in. 
pipe, was tested by blanking off the pipe at the 
expansion joint, closing the valves, and pumping in 
water to a pressure of 140 lb. per square inch. 

The general arrangements of the plant in the 
Kendoon power station will be clear from Figs. 111 
and 112, Plate XXXIII. This station, which has 
a capacity of 21,000 kW, is the largest of the three 
on this section of the works, and, as it will be staffed 
continuously, contains an operating room and offices, 
in addition to the main generator room and switchgear 
annexe. Its architectural design was prepared in 
consultation with an Amenity Committee appointed 
by the Secretary of State for Scotland. The frame 
is of structural steel, with concrete-cased columns 
and reinforced-concrete walls. Immediately the steel- 
work had been erected, the roof, which consists of 
pre-cast concrete slabs, was placed in position and 
asphalted, and the 60-ton travelling crane was 
mounted to facilitate the handling of the machinery. 
The plant could therefore be installed without 
waiting for the walls. 

The generating plant consists of two vertical- 
shaft reaction turbines, which were constructed at 
the Rugby works of Messrs. English Electric Com- 
pany, Limited, Queen’s House, Kingsway, London, 
W.C.2. Each of these machines, the construction of 


which will be clear from Fig. 115, opposite, has been | 
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The top cover is of fabricated construction through- 
out and is bolted to the speed ring. It carries the 
turbine bearing housing which is dowelled in position 
in order to obtain correct alignment. Lubrication 
of the bearing is effected by a rotary pump, which 
is gear driven from the main shaft. As shown 
in Fig. 115, the pump shaft is extended and 
operates the horizontal shaft driving the governor 
actuator through bevel gearing. The shaft gland 
extends through the middle of the turbine cover, 
the space round the gland being used as a sump 
from which oil is drawn by the suction pipe of the 
lubricating pump. The oil is forced by the pump 
through duplicate coolers. The bearing is flooded 
before starting by a separate electrically-driven 
pump, which also comes into operation auto- 
matically if the gear-driven pump fails to maintain 
the oil pressure. 

The regulating mechanism through which the 
water passes to the runner consists primarily of steel 
swivel gates, which are cast integral with their 
stems. These stems rotate in gun-metal bushes, 
lubricated from the upper end by a grease gun 
and are protected from wear by large collars where 
they join the stems. Water leakage is prevented 
by rubber rings. The lower stem bearings are 
completely enclosed. The swivel gates are operated 
by a mild-steel regulating ring to which they are 
connected by levers and links of the offset type. 
These are designed to reduce the power required 
from the governor to a minimum. The connecting 
links are made of cast-iron and are so designed that 
in the event of an obstruction becoming lodged 
between two gates a link will break some time before 
an excessive force can be exerted on any part of the 


designed to give a normal output of 15,000 h.p.,| guide apparatus. In order to fix the exact breaking 


under a net head of 150 ft., and a maximum of | 


nearly 18,000 h.p. with full gate and 156 ft. net 
head. Fabrication by welding has been largely 
employed in their construction, and to ensure 
accessibility, a single-floor layout has been adopted. 
The spiral casings are directly connected to the 
pipe lines, and consist of mild-steel plates, which are 
rolled to the correct shape for creating the necessary 
intake vortex. There are no intermediate stop 
valves, the main valves situated a few yards up 
the pipe line, as already described, being sufficient. 
The casings are substantially circular in cross 
section, and are of logarithmic spiral form. It 
is claimed that in this way a smooth flow is ensured, 
that friction losses are minimised, and that an 
almost complete immunity from erosion is obtained. 
The casing plates are butt-welded to a central 
cast-steel speed ring with heavy streamlined 
stay vanes. These vanes form a bridge between 
the upper and lower parts of the unit, and guide 
the water into the gate apparatus. For purposes 
of transport, the casing and speed ring were 
split into four parts, the final assembly and welding 
being carried out on site. The mild-steel generator 
supporting barrel is bolted to the speed ring, 
and is surrounded by strongly reinforced concrete. 
This concrete forms a solid block, which is integr | 
with the upstream wall of the station. The 
whole construction is therefore very rigid, and at the 
same time the generator room is exceptionally light 
and accessible. ‘The top flange of the supporting 
barrel acts as the alternator bedplate, while an 
intermediate flange carries the thrust bearing. The 
two spiral casings at Kendoon are illustrated in 
Fig. 114, the casing to be seen in the background 
having its generator supporting barrel in position. 
The whole of the structure comprised by the spiral 
casing and generator support was fabricated by 
electric welding. The joints of the spiral casing were 
single butt welded, to easure a smooth inside surface, 
while the longitudinal ‘oints were also butt welded 
and were reinforced by gussets. After undergoing 
an hydraulic test on site, the casings were buried in 
concrete, in accordance with the firm’s standard 
practice with large vertical turbines, in order to 
ensure solidity and freedom from vibration. 

The turbine runner consists of a single steel 
casting with streamlined outlet edges and vanes care- 
fully designed to ensure long life. The vane exits 
are protected by a coating of stainless steel. The 
torque is transmitted from the runner to the shaft 
by a bedded-in transverse key. The coupling bolts 





load, a cut is made in the link, the correct depth of 
this cut being checked by tests on similar links at the 
works. The regulating ring is supported on the 
turbine cover and slides on lubricated bronze pads 
so that it can centre itself and thus balance the 
forces exerted on it by the two connecting rods 
from the governor servo-motor. This servo-motor 
has a stroke of 14 in. and a bore of 17 in., and is 
capable of exerting 50,000 ft.-lb. It is supplied 
with oil from an electrically-driven rotary pump, 
the pressure being maintained at its correct value 
in a receiver. The air for loading the receiver 
can be obtained either from this pump or from a 
separate air compressor. The system is arranged 
so that the pump is only loaded when it is necessary 
to bring the pressure up to normal. The oil is 
cooled by means of a coil located inside the 
pump and through which water circulates. If 
the oil pressure falls to an abnormally low value, 
this fact is indicated by an audible alarm and 
the lighting of a red lamp. 

The turbine speed is controlled by a governor, 
which, as already mentioned, is driven from the 
main shaft. Like the similar mechanisms at 
Tongland and Glenlee,* it consists of a pendulum 
operating a distributing valve and controlling 
by this means the pressure oil supply to the servo- 
motor. For paralleling, the normal speed of the set 
can be varied by hand or by remote control, the 
latter being effected by a reversible motor which is 
operated from the switchboard. A safety device, 
incorporated in the governor mechanism, closes the 
turbine gates in the event of the speed of the set 
dropping to 30 per cent. below normal. This device 
also protects the set in case the governor drive fails. 
A runaway and overspeed device of the pendulum 
type is also provided. This is set to operate when 
the speed reaches 32 per cent. above normal and 
closes the gates by admitting oil to the appropriate 
side of the servo-motor piston. A®the same time, 
the main valve is closed electrically. The closing of 
the gates and main valve is accompanied by the 
opening of a relief valve which is capable of dis- 
charging up to 30 tons of water per second, the 
water being led through a special branch on the 
spiral casing opposite the inlet. These valves, 
said to be the largest yet built on the streamline cylin- 
drical balanced principle, are arranged to form a 
direct prolongation of the pipe lines, the water being 
discharged into the tail race as a fine spray. 





* See ENGINEERING, vol. cxxxviii, page 429 (1934). 
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The draught tube is fabricated from mild-stee] 
plates by electric welding and consists of an upper 
taper pipe and outflow bend. This bend is provided 
with a streamlined dividing wall of steel plate and 
beams, which directs the flow, reduces eddies and 
ensures the maximum recovery of the head. These 
tubes were manufactured by Messrs. Sir William Arro] 
and Company, Limited, to the designs of the English 
Electric Company, Limited, and were finally 
assembled and welded on site. They were then 
buried in strongly reinforced concrete to secure a solid 
foundation. In order to prevent excessive vacuum 
or shock, due to the rupture of the water column 
when the load is suddenly removed, air is admitted 
to the draught tube through a snifting valve. 
This valve is mounted on the top turbine cover 
and is connected to the draught tube through 
balancing holes in the crown of the runner. 

All the auxiliary equipment, such as governors, 
servo-motors, oil pumping sets and receivers, stand 
on the floor at the foot of the concrete pedestals, 
where they can be easily seen and operated. 

The alternators, which were constructed at the 
Stafford works of Messrs. English Electric Company, 
Limited, have a normal output of 10,500 kW under 
normal operating conditions, with 90 per cent. 
turbine-gate opening. They are also designed for 
continuous operation with 100 per cent. opening 
and 156 ft. net head, without exceeding the normal 
temperature rises. The output under these condi- 
tions is about 13,000 kW. They generate three-phase 
current at 11,000 volts, 50 cycles, and a power factor 
of 0-8 when running at 250 r.p.m. Each machine is 
also capable of supplying 50 per cent. of its rating at 
zero leading power factor with positive excitation at 
the slip rings. As will be seen from Fig. 115, like the 
machines at Tongland, they are of the umbrella 
type, a design which has advantage where the 
head is low owing to the slow speed and large fly- 
wheel effect required. As will be recalled from our 
description of the Tongland sets, the rotor has droop- 
ing arms, which enable a combined thrust and guide 
bearing to be placed under the hub and close to the 
plane of the centre of gravity of the rotor rim. There 
is no upper guide bearing, and, as the main support- 
ing bracket rests on the foundation and does not span 
the stator frame, it is lighter. As both the thrust and 
guide bearings can be immersed in the same oil 
bath, no oil circulating system is required. The 
thrust and guide bearings are of the Michell type, 
with segmental shoes. The guide bearing is located 
above the thrust bearing and makes contact with 
the outer periphery of the thrust bearing runner. 
The thrust bearing is supported on the lower 
bracket and carries the entire weight of the re- 
volving parts, together with the hydraulic thrust 
due to the turbine runner. 

The stator frame is of fabricated steel and is 
divided into two sections. The lower face is 
bolted and dowelled to the generator support, 
as shown in Fig. 115, and the stator can be centred 
with respect to the rotor by adjusting screws 
before dowelling. The stator core is built up of 
annealed soft-iron laminations, containing a sufficient 
quantity of silicon to eliminate ageing and increase 
the resistance without causing brittleness. The 
core was pressed at frequent intervals during manu- 
facture and was finally clamped by the top end- 
plate segments, which are keyed to the frame, 80 
as to prevent any axial movement. The stator 
winding is of the basket type and the coils are held 
in position in open slots by impregnated hard-wood 
wedges. These wedges are shaped so as to give 
easy entry for the air to radial ducts. ] 

The generator shaft is a short forging, furnished 
with a flange at the upper end. The horizontal 
underside of this flange carries the running member 
of the thrust bearing, and the vertical cylindrical 
surface of this member forms the running element of 

The brake cylinders are mounted on the lower 
bracket arms and are normally supplied with 
compressed air at a pressure of 40 Ib. or 50 Ib. per 
square inch. The brake shoes are lined with heavy 
Ferodo asbestos and bear against a renewable 
track on the underside of the rotor. 

The rotor is of built-up construction of the same 
type as that used at Tongland, and carries. fan 
blades at each end. Ventilation is effected on 
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WATER POWER SCHEME. 
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the closed circuit principle, the hot air being 
passed through finned-tube coolers, the tube plates 
of which are covered with cast-iron water headers 
having inlet and outlet connections and partitions 
for distributing the water flow to the best advan- 
tage. The cooling water is supplied from the pipe 
line through Duplex strainers to a ring main round 
the top of the generator pedestal. As at Tongland, 
electric heaters have been fitted inside the casing 
of the alternators to keep their temperature above 
dewpoint when the sets are standing idle during 
the wet season. These heaters are controlled by 
thermostats and contactors. 

The two generators and the two outgoing feeders 
are controlled by switchgear of the metal-clad 
type which was constructed by Messrs. A. 
Reyrolle and Company, Limited, Hebburn-on- 
Tyne. This equipment has a rupturing capacity 
of 500,000 kVA and is provided with duplicate 
‘bus bars to enable a supply to be given to 
& water resistance loading point. The four panels 
are arranged in two fireproof compartments, one 
for the outgoing feeder to the Central Electricity 
Board’s substation and No. 2 generator, and the 
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|other for the interconnector to the local switch- 
; board and No. | generator. The circuit breakers 
are worked by solenoids and are provided with 
interlocks to prevent incorrect operation. There 
are also two single-phase oil-immersed circuit 
breakers for directly earthing the neutrals of the 
two generators. 

The local switchboard, which was also con- 
structed by Messrs. Reyrolle, consists of five panels 
and is connected to the main board through three 
single-phase outdoor-type oil-immersed Parsons 
reactors, which reduce the available fault kilovolt- 
amperes at this point to 100,000. It controls the 
supply to a 200-kVA auxiliary transformer, as 
well as to Carsfad and the Blackwater intake. The 
Carsfad feeder can also be connected through the 
loading point. The low-tension side of the trans- 
former is connected through air-break switches and 
fuses to sixteen circuits, arrangements being made 
so that these circuits can also be fed from the 
Central Electricity Board’s system. The main 
switchgear is operated from a desk-type control 
board which also carries the synchronising and 





other instruments. 





The water-resistance loading point to whic 
reference has been made is a circular water tank 
built of reinforced concrete. It has been constructed 
so that the machines can be tested before they are 
put on service load. It is placed outside the station 
and is fitted with three electrodes, which are sepa- 
rated by porcelain insulators and are supported 
from an overhead gantry. These electrodes are 
provided with flexible cables and can be raised or 
lowered either from the control room or from an 
adjacent kiosk. The other electrical equipment in 
the station includes a battery which is charged by 
a Holmes motor-generator. 

(To be continued.) 











THE AIR RESISTANCE OF 
PASSENGER TRAINS.’ 

By F. C. Jonansen, M.Sc.(Eng.), A.M.I.Mech.E. 

AFTER a survey of the meagre information available 
in 1931 on the air resistance of trains, the Advisory 
Committee for Scientific Research of the London 
Midland and Scottish Railway Company initiated the 
experiments on which the present paper is largely 


| based. The investigation was carried out with models 


in a 7-ft. wind tunnel at the National Physical 
Laboratory, on the common behalf of the London 
Midland and Scottish and London and North Eastern 
Railways. These two companies, together with the 
Southern Railway, to whom the results were communi- 
cated, defrayed the cost of the work. The general 
object of the research was to obtain experimental 
data from which to estimate the economic value of 
reducing the air resistance of passenger trains and to 
indicate the directions in which feasible departures 
from conventional forms of design might most profit- 
ably be pursued. Manifestly the costs of modifying 
design and construction, and of operating and main- 
taining high-speed trains must be considered along 
with the potential savings in power and increased 
earning capacity, before the overall effect on net 
revenue can be appraised, and before the optimum 
mode or degree of air resistance reduction can be 
decided. At the outset of the project it appeared 
probable—and was subsequently confirmed experi- 
mentally—that the air resistance of all the coaches 
in a train of normal length would exceed that of the 
locomotive, perhaps offering, in consequence, wider 
opportunity for monetary saving in return for a given 
expenditure on modification of design. Throughout 
the experiments, accordingly, the effects of changes of 
external shape were studied mainly in relation to 
coaches. The influence of certain modifications on the 
air resistance of the locomotive was, of course, included, 
but the comprehensive aerodynamic study of the steam 
locomotive was postponed for subsequent investigation. 
The more particular objects of the work were, 
(1) to determine the air resistance of a passenger steam 
train of normal modern type and to ascertain the utmost 
extent to which this resistance could be reduced, 
regardless for the time being of the feasibility of so 
drastic a degree of modification ; and (2) to measure 
the contribution of each vehicle separately, thus indi- 
cating the relative importance of the different com- 
ponents, and also enabling air resistance to be predicted 
for trains comprising a greater number of coaches than 
those in the models actually tested. 
Early in the research it became apparent that the 
air resistance of a standard passenger train of normal 
length represented some hundreds of horse-power at 
present express speeds, of which upwards of 75 per cent. 
could be obviated by an idealised external shape. 
Hence it appeared worth while to ascertain how nearly 
this reduction could be approached by modifications 
involving less radical departures from conventional 
design than those of the ideal shape. Two further lines 
of investigation were therefore pursued to determine 
the reductions of air resistance possible, namely, (3) by 
relatively minor changes in the train (such as fairing the 
ends of the train, and closing or shielding the gaps 
between vehicles) which leave the design of rolling 
stock substantially unaltered; and (4) by a more 
advanced degree of modification involving changes of 
externa] form (such as smoothing the coach bodies and 
enclosing the undercarriage) without, however, materi- 
ally affecting the bases of present designs and methods 
of construction. It was appreciated, from existing 
knowledge and experience, that natural winds blowing 
obliquely to the direction of motion of the train would 
probably exert a profound effect on the total air 
resistance, on the relative contributions of different 
vehicles, and on the effects of different degrees and 
methods of streamlining. An important objective was, 
therefore, (5) to measure the air resistance of standard 
and modified trains over a range of angles of yaw, up 





* Paper read before the Institution of Mechanical 





Engineers on Friday, November 27, 1936. Abridged. 














608 ENGINEERING. 


to 30 deg » 
the resultant wind 
The wind tunnel i: 
conducted is of the enclosed, atmospheric-pressure 
type, consisting essentially of a wooden tube about 


Railway corridor coaches on four-wheeled bogies, wa 


| 


complete with almost every detail of external shape, 
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between the directions of the train and of | linear scale of one-fortieth full size. One model, | the Ideal train could, if desired, be separated to produ 
representing a Royal Scot (4-6-0) engine, six-wheeled | the effect of gaps between adjoining vehicles, and fai: 

which the experiments were | tender, and six 69-ft. London Midland and Scottish | ings of alternative shapes could be fixed to the trailing 

end of the last coach, or to the front end of the leading 


8 





| vehicle, which represented an engine and tender rigid] 


60 ft. long by 7 ft. square internal cross-section, along| and measured 133-6 in. over the end buffers, the | connected as a single unit. 


which air is drawn at constant speed by the action of | length of the corresponding full-scale train being | 


a four-bladed airscrew fan driven by an electric motor. | 445 ft. 3 in. 


The speed of the air stream, in which the train models air resistance, mentioned in objective (1), another | fortieth scale models of London and North Easten 


were mounted, could be varied from 25 ft. per second | model, which may conveniently be termed the Idea 
up to nearly ww ft per second 


Fig.3. OUTLINE OF IDEAL TRAIN IN RELATION TO 
. L.M.S. LOCOMOTIVE AND COACH 


. 


deal Locomotive and Coaches , 
L.M.S.Engine and Tender 
LMS. Standard Coach 
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nominal air speed the aerodynamic pressure factor 

(pe*, /.e., air density square of air speed) was main- | streamlined equivalent of the standard train. It con- 
tained constant by an automatic device whereby | sisted of seven vehicles of identical cross-section, which 
variations in the pressure at the wall of the tunnel | could be connected by dowel pins at the ends to form a 


affected, in a corrective direction, the field current of | continuous parallel bedy, faired at each end and having 


the fan motor. an overall length of 133-2 in., corresponding to 444 ft. 


The width of the wind tunnel restricted to about | on the full scale. To ensure a generously fair compari- 
11 ft. the length of a model train yawed at 30 deg.|son, the transverse section of the Ideal train was 








TABLE I DisTRIBUTION OF AIR RESISTANCE ALONG THE TRAIN 
Six-coach trains at 100 m.p.h. in still air. Yaw 0 deg 
Horse-power absorbed by air resistance at 
Percentage | 
of Total Air 
Resistance 60 sO) 100 120 140 
m.p.h m.p.h m.p.h m.p.h. m.p.b 
London Midland and Scottish Railway loco 
motive No. 6100 | 1-6 114 270 28 913 1,449 
Coach No. 1! 10-6 
» = 8-2 
; } 8-7 | 
‘ 0-4 | 
" 9-6 
6 13-8 j 
6 coaches H0-3 173 411 sO4 | 
Complete train 287 681 1339 | 
London and North Eastern Railway 
motive No. 4472 4 111 "2 R85 1,405 
Coach No. 1 (behind London Mir ! ' 
Scottish Railway locomotive) 9-5 
Coach No, 2 9-3 
3 9-2 _ 
4 v-8 = 
f 10-0 
6 13-8 
oaches 61-6 177 421 S22 1,421 
Complete train SS 683 l $4 2.306 
Ideal locomotive 17-2 12-5 uw) s 100 159 
Coach No, I 10 
2 10-1 
4 ue 
4 a-9 
; 0° 
6 2-7 
6 coaches 82-8 oo 142 278 481 763 
Complete train 72°5 172 336 581 922 


to the aircurrent. As a compromise, therefore, between | derived, as shown by Fig. 3, so as to enclose the outlines 
the conflicting desiderata of a large linear scale for the of the London Midland and Scottish Railway locomo- 
models and a large number of vehicles, the trains| tive and carriages. The exterior was free from sharp 
chosen for the principal experiments each comprised a | edges and irregularities with the exception of segmental 
locomotive and six coaches. They were constructed, | cylinders representing the exposed portions of the 
in the London Midland and Scottish Railway Com-| wheels. These were removable and of appropriate 
pany’s Carriage and Wagon Works, at Derby, to a! number and size on each vehicle. The components of 


At any setting of the | train, was made of polished wood to represent the fully 





only three such models were constructed, but th 





Winp Tunnet Assemsiy or L.M.S. Tram. 


vehicle under test was always marshalled so as to bi 
subject to the aerodynamic interference of adjoining 
vehicles of the same type, the remainder of the train 
being made up of London Midland and Scottish type 
stock. The effects of smoothing the bodies and 
fairing the chassis of the standard carriages were 
studied by modifying three coaches of the London 
Midland and Scottish and London and North Eastern 
patterns. The standard bodies were replaced by 
smooth polished wood bodies of the same size and 
general shape, while the undercarriages, except for the 
lower segments of the wheels, were enclosed at the 
sides, ends, and underneath, by fairings of thin tin- 
| plate. While the research was in progress the oppor 
| tunity was taken to measure the air resistance, at zero 
| yaw, of one-twelfth scale exhibition models of th 
| London and North Eastern locomotives Flying Scots- 
}man No. 4472 (4-6-2) and No. 10,000 (4-6-4). The 
engines and eight-wheeled tenders were tested separate] 
with the complete locomotive and one dummy coach 
in correct relative positions. 

The range of the wind-tunnel tests has already been 
generally indicated above when dealing with the 
objects of the research. With few exceptions the tests 
were made at each of three nominal air speeds, 30 ft., 
55 ft., and 85 ft. per second, and at each of four angles 
of yaw, 0 deg., 10 deg., 20 deg., and 30 deg. In addi- 

| tion to the measurement of the aerodynamic forces 
on complete trains and on each vehicle separately, 
tests at each angle of yaw and with each type of train 
were made to determine the eflect of the length of the 
train on the forces on the last coach. In the typical 
case of the second coach from the locomotive the 
separate contributions of the body and chassis weré 
| also measured, both for the standard and modified 
oe These results revealed an unexpectedly 
large proportion due to the standard chassis, and resist- 
ance measurements were therefore made on coaches 
having faired chassis along with standard bodies, as 
well as on “all-smooth” coaches having smooth 
bodies in combination with faired chassis. 

The influence of a steam locomotive on the air resist- 
| ance of the coaches was ascertained by testing a tram 
consisting of six London Midland and Scottish Railway 
coaches only, without locomotive but with fairings at 
each end of the train. As regards the London Midlan 
and Scottish Railway locomotive, tests were made, 
| at angles of yaw up to 30 deg., to determine the effects 
of smoke-deflector plates alongside the smokebox, 
of rounded smokebox fronts, and of fitting the tender! 











In addition to those on standard London Midland and 
To determine the utmost reduction of | Scottish coaches, tests were also conducted on on 


] | corridor coaches of modern type. To reduce expenscs 
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with a high rounded cover having a cross-section 
similar to that of the coach body. In the case of the 
[deal train the only important non-standard effects | 
tested were those of leaving gaps between adjoining 
vehicles and of fitting two alternative shapes of fairing 
to the leading end of the locomotive and the trailing 
end of the last coach. As a matter of academic interest 
rather than practical utility, a long tail fairing on the 
trailing end of the last Ideal coach was tested at 0 deg. 
yaw. 

’ The assembly for the wind-tunnel tests on one- 





Fig. 18. 
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minimise aerodynamic interference with the last coach, 
A hard steel conical cup, let into the thickness of the 
beam about midway along the main portion, supported 
the beam on the point p of the main aerodynamic 
balance. The latter, consisting of a rigid cruciform 
system cd, was situated below the wind-tunnel floor | 
and carried by a single cup-and-point support e on an | 
earthed pedestal. The vertical balance spindle, | 
shielded from the air stream by a guard g, and ter- 
minating at p, projected upwards through a liquid seal | 
in the tunnel floor, a hole in the ground plate and 
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a small hole in the body of; resultant wind encountered on the full scale. 
In Fig. 17 | applies equally to the condition of zero yaw, the 


the third coach. 


| relative to the train. 


609 


natural wind, except for the case of a stationary train. 
An actual train, travelling along straight level track 
at constant speed T relative to earth, and subject to a 
natural wind of constant speed W relative to earth and 
blowing at an angle ¢ to the direction of the train, 
suffers air resistance from the resultant wind which, 
as shown by the triangle of velocities in Fig. 21, 
attacks the train at an angle of yaw @ and at a speed V, 
In the case of the model train 
in the wind tunnel, the velocity of the air stream must 
always represent, both in speed and direction, the 








Velocity of Resultant Wind 
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This 
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this coach is removed to re- | resultant wind in this case being simply the combina- 


Lateral ForveL 


— veal the arrangement. 
; | the rear end of the beam 

a further suspension was 
provided by the vertical 
steel wires h and j attached 
to the tunnel roof, one of 
which, A, carried the direct 
load, and was adjusted to 
maintain the models hori- 
zontal, while the other, j, 
was attached to the end / 
of a short arm projecting 
horizontally from the beam 
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Six-coach train in standard position ; resultant wind 


complete train in position for all cases, 


1 L.M.S. complete train. 4 L.M.S. 


2 L.M.S. six coaches. 


7 Ideal locomotive. 


fortieth scale models, shown by Figs. 17 and 18, was | 
largely governed by the necessity for taking observa- 
tions at different angles of yaw on each vehicle 
separately, with the remainder of the train in position. 
In Fig. 18, w, 2, y and z represent respectively the 
roof, floor, and side walls of the tunnel. The con- 
stricting effect of the ground on the flow of air beneath 
the train was approximately reproduced by a flat 
aluminium plate aa, 14 ft. long by 7 ft. wide, cham- 
fered to a fine leading edge, and mounted horizontally 
midway between the floor and roof. The models, 
whether under test or fixed relatively to earth, were 
maintained at the scalar distance above this plate 
corresponding to the distance of the full-scale train 
above the sleepers. 

In the construction of all the one-fortieth scale 
models, a rectangular hole, the size of the vestibule 
connections, was left along each coach. This central 
hole thus extended along the whole of the train, and 
when the latter was arranged in position a steel beam 
bb, 14 in. deep by in. wide, was inserted in the 
train to form what may most aptly be described as a 
backbone. Forward of the first London Midland and 
Seottish Railway carriage the beam was reduced in 
section and supported the engine and tender in a| 
similar manner, while a projection of the beam to the | 
rear of the last coach was also reduced in section to | 








5 10 1S 
Angle of Yaw,0...Deg. 


5 Ideal six coaches. 
3 L.N.E. six coaches. 6 Ideal complete train. 


to permit adjustment in roll, 
| The wires h and j were kept 
2 2% 30 taut by carrying weights m 
immersed in a vessel of oil 
which rested on the tunnel 
floor and was surrounded by 
a wind shield». When the 
angle of yaw of the train was 
changed, the points of attach- 
ment of A and j were moved 
across the tunnel roof, the 
small fixture k being oriented 
so as to maintain the plane 
containing the two wires normal to the axis of the 
train. The rear end of the beam was constrained by 
the horizontal wire g, of which one end was connected 
to the balance f, while the other passed over a bell 
crank r to a counterpoise ¢. All balances were sensitive 
to 0-0005 lb. under steady load. 

The rectangular passage along the train was made 
large enough to clear the beam and allow it to hang, 
freely supported, with the train in position. Under 
this condition balance measurements were made of 
the air resistance of the suspension elements only, the 
beam being as far as possible shielded from the air by 
the fixed train. Subsequently, air resistance was 
measured with any one, or any combination, of vehicles 
clamped to the beam by packing pieces, the remainder 
of the train being supported in correct position by small 
brackets, the vertical limbs of which gripped the sides 
of the vehicles, while the lower limbs passed under 
a thin steel strip screwed to the ground plate under- 
neath the train. Experiment proved that the pre- 
sence of this strip had no measurable influence on the 
air resistance of the models. The difference between 
the forces measured with and without the models fixed 
to the beam gave the required forces on the models 
alone. 
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speed V 100 m.p.h. ; 


locomotive. 


At tion of train speed with the speed of a head or following 


natural wind. 

In the general case shown by Fig. 22, the resultant 
wind of speed V inclined at @ to the longitudinal axis 
of the train, produces an aerodynamic effort of which 
only the horizontal force component is of interest 
from the point of view of resistance. This horizontal 
resultant force F, whose line of action intersects the 
train at some point O of which the position is un- 
important, is conveniently resolved into two com- 
ponents, one R along, the other L normal to, the axis 
of the train. With the system of balances shown in 
Fig. 18 it will be apparent that the whole of the down- 








wind force is measured by the balance arm d, while 
the cross-wind force is measured by the algebraic sum 
of the readings on balance armscands. It follows that, 
if D and (C—S) are respectively the down-wind and 
cross-wind forces corresponding to an angle of yaw 6, 
Longitudinal force R = Deos @ — (C — 8)sin@ . (1) 
Lateral force L D sin 0+ (C 8) cos 0 - (3) 
A concise, preliminary survey of the range of 
air resistance under consideration is provided by 
Table I, which shows how the air resistance at zero 
yaw is distributed among the component vehicles of 
six-ccach trains, and by Fig. 24, where the general 
effects of oblique natural winds are contrasted for 
trains of conventional and idealised pattern. A point 
worth emphasising at once is that the Ideal train 
effects a marked reduction of the longitudinal air 
resistance R, amounting to about 75 per cent. at 
0 deg. yaw, and rising to nearly 90 per cent. at 30 deg. 
yaw, while the lateral forces L are roughly the same 
for both types of train over the whole range of yaw 
tested. The important conclusion therefore emerges 
that the streamlining of passenger trains will generally 
prove even more effectual under the action of oblique 
winds than under conditions of direct winds or stil] air. 


(T'o be continued.) 








Suock-Proor Hetmers ror FiremMen.—The Fire 
Brigade and Main Drainage Committee, in a report 
which was presented at a meeting of the London County 
Council on Tuesday, November 24, recommended the 
adoption of a new type of fireman’s helmet composed 
of cork and rubber in place of the brass helmet at present 
used, Tests at the National Physical Laboratory show 
that such a helmet provides better protection against 
electrical shocks, is more resistant to chemicals, and 
shields the face, ears and neck more efficiently from heat. 
The new helmets, which have been designed in consulta- 
tion with the Royal Fine Art Commission, will be finished 





It is perhaps desirable to emphasise that the air 
current in the wind-tunnel does not represent the 


in black with silvered or gilt decoration. The brass 
helmets will be retained for ceremonial wear. 
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THE CRYSTAL PALACE. 


Tue destruction of the Crystal Palace by fire on 
the evening of November 30 is a matter for more 
than sentimental regret Although the building was | 


not to be counted among the architectural treasures of 
London, the years had given it a dignity which some 
critics of its earlier days would have asserted it could 


never attain and the glorified greenhouse” had 
taken a place in the life of London, and the history 


of industrial development, which is held, and can be 
taken, by no other building. The Great Exhibition 
of 1851, which was the cause of it coming into existence, 
was the expression of an industrial consciousness which 
has travelled far since that time, and although that 
enterprise has memorials in the form of educational and 
other activities, the Crystal Palace was the material 
expression of the memory of that remarkable undet 
taking 

The Crystal Palace as it existed at Sydenham repre 
sented a considerably extended building as compared 
the original structure in Hyde Park, but the 
method of construction employed in the additions was 


with 


the same as that used in the older portion. Since 
1851, there have been many great exhibitions with 
many great pavilions of very diverse kinds, and 


yet, despite the enormous development in building 
technique since that time, one may wonder how many 
of these, had it had the opportunity, would have stood 
ind served for eighty-five years. There is reason to 
believe that the builders of the Crystal Palace estimated 
its life at twenty years. They clearly built better than 
they knew and their work has perished at the last by fire 
and not by the hand of time 

It is possibly not generally realised by the present 
generation that the framework of the Crystal Palace, 
apart from roof girders and crTross-ties, Was of cast iron 
to-day would venture to employ 
such a structure. The remarkable 


engineers of 
tor 


Fe Ww 
this 
nature 
fact that 
way 


material 


The many columns, girders, brackets, &« 
just as they from the 
wooden packing being extensively used to make-up 


in any 
were issem bled came sand, 
the joints, 
reference to the columns and arches which formed the 
outer faces of the transepts. These were built-up of 
short lengths of hollow column resting one above the 
next and connected by short cast-iron girders. These 
short lengths of column machined on the ends, 
having apparently been faced in a lathe, but even here 
wood distance pieces were used between the sections. 
\ detailed description of this part of the structure will 
be found in our April 29, 1921 (vol. exi, 
page 510) in an article which deals with repairs carried 
out at that time As the main constructional materials 
of the building, glass and cast iron, are not inflammable, 
the fierce nature of the fire must be attributed to the 
contents of the hails and the heavy wood floors and 
fittings It is clear, with the type of construction 
described, that, after the wood fillers had perished in 
the the framework would lose its rigidity 
and tend to collapse, quite apart from loss of stability 
due to the distortion and breaking of members. 


were 
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tire, whole 
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SUPERBETON SPUN-CONCRETE 
PRESSURE PIPES. 

Ls the description of the flint brickmaking works of 
Messrs. Hunziker Britain), Limited, Cowley 
Bridge, Uxbridge, which appeared in ENGINEERING 
of September 4, last, it was mentioned that a portion 
of the works was to be 
rete pressure pipes. As, at that time, only part 
of the necessary machinery for this purpose had been 
erected, further reference to the process of manufacture 
was deferred, by the firm’s wish, until the equipment 
was completed ; on the day of our visit to the works 
a few pipes had already been made, to familiarise the 
personnel with the operation of the special plant em 
ployed, and the preliminary demonstration then given 
indicated that both and product 
features of considerable interest 
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of the building is further accentuated by the | 
none of the cast-iron members was machined | 


ja general view of the pipe shop ; 
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Fig. 1. 


illustrations, 
Fig. 2, the spinning 


| machine and charging hopper; Fig. 3, the mould being 


The main exception to this statement has | 





devoted to the manufacture of | 


the remaining machines required for the different stock | 
ito make up the required thickness of pipe wall, the 


sizes of pipes have been erected, together with plant 
for assembling the steel reinforcement of 
intended to work at high pressures, and on November 25, 


it the invitation of Messrs. Hunziker (Great Britain), 


pipe 8 | 


stripped from a 21-in. pipe, 12 ft. long; and Fig. 4, the 
method of building up the steel reinforcement. 

The concrete is prepared in Liner Cumflow mixers, 
mounted on the elevated platforms on the right of 
Fig. 1, whence it flows down shoots to the charging 
machine or “spoon” serving the particular spinning 
machine. The * consists of a steel tube, of a 
length equal to that of the pipe mould, having a 
long slot into which the concrete is poured, and pro- 
vided with an internal paddle operated by a crank 
handle at the rear end, to ensure that the charge is 
thoroughly packed within the tube. The tube can 
be revolved on its axis to empty the charge into the 
mould, and is mounted on a wheeled carriage running 
on rails, as Fig. 2. The hand-wheels, at 
which the two men are standing, drive by chains to 
the running wheels, to propel the tube into the mould. 

The mould is made in halves, of sheet steel stiffened 
at intervals with angle rings, and is held between the 
faceplates of two headstocks, the faceplates being 
attached to short hollow shafts of large diameter, 
separately driven by synchronous motors housed in 
the pedestals. The steel shell of the mould is perforated 
with a large number of small holes, through which the 
water content of the concrete is thrown off as the mould 
The inside of the mould is lined with cloth, 
to retain the concrete while permitting the centrifugal 
extraction of the water; this is clearly visible in Fig. 3. 
In charging, the full spoon is advanced into the mould 
as shown in Fig. 2, until a short pin on its end enters 
a socket bearing at the rear headstock. The spoon 
is then inverted and the internal paddle rotated several 
times to scrape out the last remnants of the charge. 
During this process the mould is kept slowly revolving, 
to give a minimum pressure of abont 100 lb. per square 
inch to the plastic concrete, and as soon as the spoon 
is emptied, compressed air is admitted to a number of 
longitudinal hammers mounted éxternally on the 
mould, which, by their vibrations, serve to distribute 
the charge uniformly over the internal surface. Rapping 
is continued for about half a minute, while the spoon 
is withdrawn, and if no further charge is necessary 


; spoon 


shown in 


revolves 


mould is speeded up to its full revolutions. Two 


| of the compressed-air hammers may be seen in position 


Limited, we had the pleasure of witnessing a further | 


demonstration of the complete installation, covering 
the manufacture of pipes from 12 in. to 78 in. bore by 
the Superbeton system of spinning in a rapidly rotating 
mould 

The Superbeton pipe, stated to be entirely new to this 
country, has been used for some years for main water 
and sewage services in Switzerland, where it originated, 
and where the technique of its manufacture has been 
Hunziker Company. The 
and the apparatus 
reference 


developed by the parent 


various stages in the process, 


employed, can best be followed by 


in Fig. 3, one being between the two lowest stiffening 
rings, and the other between the third and fourth 
rings from the top. The supply of air is admitted 


| through the rear headstock by the flexible pipe shown 


in Fig. 2, and distributed to the hammers by passages 
in the faceplate, leading to the longitudinal pipes in 


| which the hammers are incorporated. 


The speed of revolution is determined by the size 
of pipe to be spun, and varies from 725 per minute in 


| the smallest of the three machines, when spinning 12 in. 


to the | bore 


bore pipes, to about 300 per minute in the largest 








GENERAL VIEW OF PIPE SHOP. 


Figs. | to 4, of which Fig. 1 represents | stood, depends principally on the thickness of the pipe 


wall, and the consequent time required to enable the 
water in the concrete to pass through the mass and 
out through the filter cloth and the holes in the shell 
Spinning is continued some minutes after the extraction 
of water ceases, but the whole process, from the moment 
of emptying the spoon until the machine is stopped 
for the removal of the mould, occupies only about a 
quarter of an hour in the case of 12 in. pipes, and very 
little longer for the 78 in. size. 

By means of a two-hoist travelling crane the mould 
is lifted from the spinning machine and placed on 
end on a floor of perforated iron plates, where the 
swing bolts connecting the two halves are released, 
and the halves separated with the aid of hand-screw 
jacks located and held by studs fitting in the floor- 
plate holes. As the halves of the mould are moved 
apart, the filter cloth is carefully stripped from the 
surface of the pipe, which, by reason of the complete 
water extraction rendered possible by a_ high 
speed of rotation, is already sufficiently set to remain 
standing on end for seasoning. During manufacture, 
both ends of the pipe are protected by steel armouring 
rings, placed in position within the mould prior to 
pouring the concrete. These rings, to be seen on the 
newly-made pipe in Fig. 3, are later removed, and the 
pipe is then ready for water-testing. 

A brief description may now be given of the method 
of constructing the steel reinforcement, illustrated in 
Fig. 4. It consists of steel wire, mechanically wound 
on an adjustable former of longitudinal T bars, sup 
ported on the heads of radial screws mounted in a cast 
iron spider ring, and held in place by radial tension 
springs, the inner ends of which are secured to a steel 
ring concentric with the axis of the former. One such 
assembly of spider ring, spring ring, and tension springs 
forms each end of the complete frame, which is then 
mounted in the wire-winding machine, consisting of a 
travelling carriage, traversed at a uniform speed along 
rails placed at right angles to the plane of the wir 
as it leaves the tensioning frame. The wire is thus 
wound in a spiral of constant pitch along the whol 
length of the former. Longitudinal reinforcing bars 
are attached to the spiral by welding at every crossing 
point, the resulting cage, owing to the method of 
manufacture, being perfectly regular in section, truly 
cylindrical, and therefore in proper running balane« 
without further adjustment. The former is then 
collapsed by running-in the radial screws of the spider 
rings, and the cage is ready to be placed in the mould 
It should be mentioned that cement discs, of a diamete! 
corresponding to the desired thickness of pipe wall, aré 
spaced at intervals on the longitudinal reinforcements. 
and serve to locate the cage correctly within the 
thickness of the wall. 

The effect of centrifugal force on the larger partic les 


|in the aggregate causes them to travel through the 


thickness of the wall, while the mixture is still plastic, 
towards the outer surface of the pipe. On the inside, 


machine, which has a maximum capacity for 78 in. | therefore, the concrete is of a finer texture, resulting in 


pipe 





The duration of spinning, as will be under- ! an internal surface of a very high standard of smooth- 
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hess. This surface is never touched, either mechanically 
or by hand, either during or after manufacture, and 
contributes materially to the watertightness of the 
finished pipe. The concrete becomes extremely dense 
in spinning, and when set, a cut section can be polished 





| 
| 
| 


ENGINEERING. 


CONCRETE 


LIMITED, 





SPrInnInG MACHINE AND CHARGING HopPeER. 





PREPARATION OF REINFORCEMENT. 


Some further particulars of the machinery employed 
will, no doubt, be of interest, as it is stated to be the 
only plant of the kind at present in this country. 
The spinning machines, which were constructed by 
Messrs. The Power Plant Company, Limited, of West 


to give the appearance of marble. A reinforced pipe, Drayton, are driven by electric motors of 15 h.p., 


15 in. bore and 1? in. thick, was tested by hydraulic 
pressure to 100 Ib. per square inch on the occasion of 
our visit with satisfactory results, and the pressure 
was then increased to 135 lb. per square inch before 
seepage through the wall became extensive. Pressures 
up to 700 lb. per square inch have been sustained 
by smaller sizes of pipe. During the demonstration, 
l2-in. and 15-in. bore plain pipes, 6 ft. long, were 
made on the No. 1 machine, 18 in. and 21 in. pipes, 
12 ft. long, on No. 2 machine, and a 78-in. pipe, 8 ft. 
long, on No. 3 machine. All of these pipes were of 
the spigot and socket type, those from and including 
|8-in. bore conforming to Class A of the British Standard 
Specification. 

It is intended to manufacture, as standard 
our classes of Superbeton pipes, from 4-in. bore 
upwards, comprising unreinforced pipes for sewage or 
other purposes, and three classes of reinforced pipes 
to satisfy all the requirements for Classes A, B, and 
C of the British Standard Specification for cast-iron, 
water, gas, and sewage pipes. All the pipes are self- 
iligning, and can be jointed with cement, or caulked 
‘s In the usual cast-iron pipe joint. 
Great Britain), Limited, have also developed a packing 

hemp and bitumen, designed to allow a measure 


‘ 


of plastic flexibility, 


| 
| 
| 


| 
| 


lines, | 


Messrs. Hunziker | 


20 h.p., and 35 h.p. for Nos. 1, 2 and 3 machines, 


respectively, the machines themselves operating at 
maximum speeds of 1,200 r.p.m., 600 r.p.m., and 
300 r.p.m. The hollow mandrels of the headstocks 
run in roller bearings, both ends of the mould being 
driven to avoid any twisting action in the shell. The 
motors, by Messrs. Laurence Scott and Electromotors, 
Limited, are accommodated in the pedestals, where 
they are protected against the water sprayed from 
the rotating moulds. The compressed air is provided 
by a compressor made by Messrs. The Swiss Loco- 
motive and Machine Company, Limited. The arrange- 
ment is such that there is a minimum of plant 
in the spinning shop itself, leaving ample clear 
floor space for handling the moulds and pipes. After 


spinning, the pipes are left standing for periods varying | 


from four days to five days, according to size, during 
which period they are sprayed with water mist over- 
night, by sprayers mounted in the roof of the shop, 
for maturing purposes. 








New MELBOURNE AIR Port.—A project for the estab- 
lishment of a new air port at Melbourne, Australia, at 
Fishermen’s Bend, which is within two miles of the City, 
is now under consideration. At present the City’s chief 
aerodrome is about seven miles from Melbourne. 
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| LETTER TO THE EDITOR. 


| MODERN FORMS OF WATER- 
TUBE BOILERS. 





To tHe Eprror or ENGINEERING. 

Sir,—In your issue dated the 27th instant, on page 
590, the report on my contribution at the Institution 
of Mechanical Engineers on Dr. Miinzinger’s paper on 
this subject does not quite interpret what I said on 
that occasion as my remarks have been slightly trans- 
posed. The statement made in this connection was 
as below: 

‘“* Where space considerations are paramount, forced 
circulation would appear to be pre-eminent at least in 
principle if not yet proved in practice for large installa- 
tions, but both types—natural and forced circulation 
have their spheres. A study of the paper as regards 
natural versus forced circulation indicates that both 
types will meet requirements for high pressures, but 
as I interpret the paper the author has leanings, for 
the present at any rate, towards the natural circulation 
unit for high pressure land installations.” 

Yours faithfully, 
W. B. SHANNON, 
Ergon House, 
Horseferry-road, Westminster, S.W.1. 
November 30, 1936. 








LocoMOTIVE CONSTRUCTION IN SWEDEN. Messrs. 
Nydqvist and Holm, Trollhattan, Sweden, recently 
delivered their 2,000th locomotive. This was a turbine 
engine of the Ljungstrém type for the Grangesberg- 
Oxelésund Railway Company. 


THe Lare Mr. R. P. Keyworrn.-We note with 
regret the death of Mr. Robert P. Keyworth, which 
occurred at his home in Nottingham, on «November 22. 
| Mr. Keyworth, who had been in the employ of Messrs 
Thos. W. Ward, Limited, Album Works, Savile-street 
Sheffield, for upwards of 37 years, was for long the 
machinery representative of the firm in the Midlands 
area and later took charge of the machinery department 
in London. After several years, he returned to Sheffield 
as commercial manager of the machinery department, 
and, in 1931, went back to London to take the place 
of his son, Mr. Norman W. Keyworth, who is now on his 
way back to India, to represent Messrs. Marshall, Sons 
| and Company (India), Limited. The late Mr. Keyworth, 
"| who was well known in engineering circles throughout 
'the country, went into semi-retirement in July last. 
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TENDERS. PERSONAL. 


We have received from the Department of Overseas Viscount Fatmovuts has been appointed a member of 
Irade, 35, Old-Queen-street, London, 8.W.1, particulars the Advisory Council to the Committee of the Privy 
of the undermentioned tenders, the closing dates of which | Couneil for Scientific and Industrial Research by the 
are furnished. Details may be obtained on application Lord President of the Council Proressor A. C. G. 
to the Department at the above address, quoting th Everton, M.A., F.R.S., has retired from the Council 


reference number given. on completion of his term of office. 

Eleven firms of wire-rope manufacturers, namely, 
Messrs. Bruntons (Musselburgh), Limited, Musselburgh ; 
Messrs. British Ropes, Limited, 52, High Holborn, 

| London, W.C.1; Messrs. William Cooke and Company, 
Limited, Tinsley, Sheffield, 1; Messrs. Wrights’ Ropes, 
Limited, Birmingham, 9; Messrs. Frew Brothers and 
Company, Limited, Glasgow, C.4; Messrs. George Elliot 
and Company, Limited, Cardiff; Messrs. The White 
Cross Company, Limited, Warringten ; Messrs. Martin 
Black and Company (Wire Ropes), Limited, Coatbridge ; 
Messrs. Binks Brothers, Limited, Millwall, London, E.14 ; 
Messrs. Glover Brothers (Mossley), Limited, Mossley, 
near Manchester; and Messrs. Wm. Jas. Glover and 
Company, Limited, St. Helens, Lancs, are now manufac- 
turing Tru-Lay Rope and have combined for propaganda 
purposes. 

Messrs. Davy Brorners, Limrrep, Park Iron Works, 
Sheffield, 4, who have in hand at the present time the 
completion of an extension to their engineering shops at 
Darnall, have just decided to make additional extensions 


Copper Tubing, high-pressure, 7,000 {t., of from 0-5 in. 
to Lin. bore. Municipality of Singapore ; December 21. 
(T.Y. 30,958.) 

Bolts, Nuts, Washers and Rivets, black 
Railways and Harbours, Johannesburg ; 
(T. 30,959.) 


South African 
December 28 


4,000-gallon and _ 10,000-gallon | 


Railways and Harbours, 
(T.Y. 30,960.) 


Pressed-steel Tunks, 
capacity. South African 
Johannesburg ; January 4, 1937. 


Steam Turbine.—With reference to the call for tenders 
by the Melbourne City Council for a 5,500 kW steam 
turbine, or turbo-generator, noted in our issue of last 
week, page 584, ante, ref. No. T. 30,954, we now learn 
that the closing date has been extended from January 11 


to January 27, 1937. (T. 30,961.) 


Boilers, water-tube, two, complete with accessories 
also mechanical stokers, and parts. New South 
Wales Department of Railways, Sydney ; February 17 


spare 








1937. (T.Y. 2,192.) by doubling the area of the new shops. 
Messrs. Hick, HARGREAVES AND Company, LIMITED, 
Soho Lron Works, Bolton, inform us that Mr. John 
CONTRACTS. \spinall has been elected a director of the Company. 
Messrs. Arrsa Craic, Limrrep, Strand-on-the-Green Mr. C. W. K. Pennerr has been appointed manager 


of the Southampton branch of Messrs. W. T. Henley’s 
lelegraph Works Company, Limited, Holborn Viaduct, 
London, E.C.1, in succession to the late Mr. A. Boeree. 


Chiswick, London, W.4, have just completed a direct 
Diesel-engine driven air compressor for installation in 
the 1,200-ton motorship Lagazpi, now being built at 





Hong Kong for service in the Philippine Islands. Th: Messrs. Brarrisu Arrways, Liurrep, Terminal House, 
Diesel engine is a single-cylinder 8-h.p. Ailsa Craig unit, | 52 Grosvenor-gardens, London, 8.W.1, inform us that 
direct-coupled, through a clutch, to a type C. . 3| Mr. A. C. Campbell-Orde, A.F.C., has been appointed 
Reavell vertical, single-acting, two-stage, water-jacketed | operational manager to the Company and took up his 


compressor running at 1,000 r.p.m. The capacity of the | duties on December 1. 


compressor is 10} cub. ft. of free air per minute against Messrs. B.E.N. Parents, Limrrep, Gorst-road, Park 
a working pressure of 426 lb. per square inch. (30 kg. per Royal, London, N.W.10. have added a two-floor office 
square em.) block to their premises at Park Royal. This has not 

only provided additional office accommodation, but has 


Heath 
complet 


LIMITED, 
contract 


Messrs. Simon-Carves, Cheadle 
Stockport, have i. 
boiler plant in connection with the reconstruction schem 
being carried out by Messrs. Richard Thomas and 
Company, Limited, at their Ebbw Vale Lron and Steel 
Works, South Wales. The plant will include three Simon 


received a rr a freed floor space for production purposes. 








now 


BOOKS RECEIVED. 


} 1 1 i +O . . ~ » Neie . Le 
Carves multiple-drum typ boilers, each having a maxi vi ficial Year Book of the cientific and Learned 
mum continuous ratin of 100.000 Ib 1 steam pet Societies of Great Britain and Ireland. With a Record 
1 con ous y oO b. of stes ; ; " O25 _1098 
hour. Normally, pulverised-fuel firing will be employed, i pga on doom . During a aaee “— sees. 
but each boiler will also be equipped with six compound ondon : Charles Griffin and Company, Limited. 
“ " Price 108. net.) 
yas burners designed for burning coke-oven or blast , . . 
furnace gas, or a combination of both ae en, Museum, South Kensington. Handbook of 
_ the Collections Illustrating Land Transport. LU. | 
Messrs. Rosey anp Company, Liurrep, Globe Works, Vechanical Road Vehicles. By E. A. Forwarp. | 
Lineoln, have received orders for the low-pressure ait Part il Descriptive Catalogue. London : H.M. 
compressor plant in connection with the eutting of the Stationery Office. [Price 4s. net.] 





pilot tunnel for the Dartford Tunnel, approximately | Electrie Arc and Oxy-Acetylene Welding. By E. ArTHUR 
900 yards long and 12 ft. in diameter \ir pressure in \rkins and A. G. Watker. Third edition. London: 
the pilot tunnel will vary from 5 Ib. to 50 Ib. per s Sir Isaac Pitman and Sons, Limited. [Price 8s. 6d. 





sick 








neh, and two engine houses, one on each of the net.) 
Thames, will supply 12,000 cub. ft. of compressed air | Quantity Surve ying for Builders. A Text-Book for 
per minute Each engine house will contain two Robey Surveyors, Civil Engineers, Builders and Contractors. 
straight-line Diesel (SLOC) air compressors, each of Fourth edition, revised. By Witrrip L. EversHen. | 
1,000 cub. ft. capacity, and two Robey horizontal air London : Chapman and Hall, Limited. [Price | 
compressors, ¢ wh of 2,000 cub tt capacity, direct lie. 6d. net.] 
coupled to two of the firm’s 350-h.p. four-cylinder, | Printing Metals. London Fry’s Metal Foundries 
horizontal, vis-a-vis, foreed-lubrication Diesel engines Limited. 
Messrs. Hypravutic Courtine AND Eneteertne | United States War Department. Transportation Series | 
Company, Limrrep, Ceylon Works, Worton-road, No. 4 Transportation Lines on the Mississippi River 
Isleworth, have received an order for the supply of System, 1936 Washington ; Superintendent of Docu 
18 Vulean-Sinclair traction couplings tor new Diesel ments Price 25 cents.) 
ul cars for the Netherlands State Railways ri) Department of Scientific and Industrial Research Report | 
irs, which are to be fitted with 150-h.p. engines, ar f the Fuel Research Board for the Year Ended 31st 
being built in Holland and will be furnished with Milwus March, 1936 With Report of the Director of Fuel | 
mechanical gearboxes Research London H.M. Stationery Office. [Price 
> is. net 
Messrs. Ransomes anp Rarrer, Limrrep, Waterside | 7, geniorvidenskahelige Skrifter No. 42. Wind-Pressure 
Iron Works Ipswich, have received an order from n Buildings. Experimental Researches (Second Series). 
Messrs. Stewarts and Lloyds, Limited, for a further By Dr. J. O. V. IrMixcer and Proressor Cur. Nox 
arge stripping shovel for their ironstone mines at Corby, KENTVED Translated from the Danish by ALex 
similar to the two alr uly supplied the tirst upwards ANDER C. Jarvis and O. BropsGaarp. Copenhagen : 
of two years ago. The ne w machine will carry a 10 cub Danmarks Naturvidenskabelige Samfund. [Price | 
vard aluminium-alloy bucket over a radius of 112 ft., and 10 kr. 
will have slightly | r motors than its predecessors Press Tool Making, Including Hardening and Tempering. 
Messrs. Tue Woopate-DuckHamM Verticat Rerort i Practical Manual By Ernest Perry. London : 
AND Oven Construction Company (1920), Limirep, The Technical Press Limited Price 3x. 6d. net 
Ebury and Allington Houses, 136-150, Victoria-street,| Absorption of the Unemployed into Industry. Dis 
Lomdon, S.W.1, have received an order from Messrs ussions Between the Minister of Labour and Repre 
Richard Thomas and Company, Limited, for a complete sentatives of Certain Industries London H.M. 
by-product coking installation to be erected at Ebbw Stationery Office Price 2d. net 
Vale Steelworks. The plant will comprise a battery of Flats Design and Equipment By H. IncHam Asu- 
65 W..D. Becker coke ovens, designed for heating by wortH. London Sir Isaac Pitman and Sons, | 
blast-furnace or coke-oven gas and capable of carbonising Limited [Price 25s. net 
1,370 tons of coal a day Another order is for a battery | Ministry leronautical Research Committee Reports | 
f 22 W.-D. Becker coke ovens, received from Messrs tnd Memoranda No. 1698. Wind Tunnel Tests of | 
Nunnery Colliery Company Limited, Sheffield The the Characteristics of Wing Flaps and their Wakes By 
plant will have a daily capacity of 330 tons of coal and K. W. Ciark and F. W. Kirrxsy Price 3s. 6d. net.] 
will be underfired by coke-oven gas No. 1702. The Cowling of Cooling Nustems By R. 8. 
Messrs. Toe D.P. Barrery Company, Liswrep a EER aR a + OES, Slee 
Rakewell, Derbyshire, have received orders for loco.| TY OMee 
motive batteries from Messrs. The General Electric 
Company Limited, and Messrs. Metropolitan-Vickers NORTHAMPTON COLLEGE Past Day STUDENTS’ Assocra- 
Electrical Company, Limited. The nine locomotives | TION The 15th annual dinner of the Northampton 
for which these batteries are ordered will be used by the | Engineering College Past Day Students’ Association (Old 
London Passenger Transport Board in connection with | N’ions) will be held at the Criterion Restaurant, Picca 
extensions now in progress on the Underground Railways. | dilly, London, W.1, on Saturday, December 12, at 7.30 
lhe batteries are each of 768 ampere hour capacity | for 5 p.m Applications for tickets should be made to 
snd 320 volts, and comprise cells of the latest D.P. | the honorary secretary, Mr. R. P. Hilton, Hastings House. 
Kathanode locomotive t yp Norfolk-street, London, W.C.2 
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| The new stack is to make basic iron for the firm’s own 
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NOTES FROM SOUTH YORKSHIRE. 


| Jron and Steel.—Record outputs and swollen 
| books feature year-end activities here, and Sheftield has 
already exceeded last year’s record of 1,388,500 tons of 
steel. Latest official statistics show that during October 
this area established a new monthly record of 149,800 tons. 
This compared with 134,400 tons in October last year. 
For the ten months of this year, production totalled 
1,317,000 tons. New plant is being steadily brought into 
use, and the year’s output is expected to be little short 
of 1,500,000 tons. Sheffield Chamber of Commerce in its 
monthly journal reports that orders of bigger volun 
than for some years continue to flow into the works, and 
that it is regarded as virtually certain that the iron and 
steel trades will continue to gather strength and book 
good business for a fairly long period. The basis of 
current prosperity is a wider demand from all stee! 
consuming industries and the use of steel for a bigger 
variety of purposes, due in no small measure to the never 
ceasing work of the research departments. Sheffield is 
better equipped than ever to take advantage of the grow- 
ing demand for steel. The journal also comments 
“ The installation of additional plant in Sheffield works 
is attended by the problem of finding sufficient skilled 
labour. Men are being trained in readiness for work on 
the further new plants to be installed, and in some casc= 
men who had sought other occupations during th: 
depression are being brought back to the steelworks 
One of Sheffield’s largest engineering and machinery 
making firms has, this week, booked contracts valued at 
£28,000. These orders include 20 tube mills for export 
to gold mines in South Africa, each mill being 6 ft. 6 in. 
in diameter and 20 ft. long. There are also orders from 
British firms for tube mills. One mill, for a firm of 
cement manufacturers, is thought to be the largest built in 
this country. It will be 8 ft. 4 in. in diameter and 45 ft 
long. The demand for raw and semi-finished materials 
assumes large proportions. The market in acid steel is 
more active. Railway rolling-stock producers report 
improvement in overseas requirements. India is a 
better customer than for some time past. The London 
Passenger Transport Board has placed orders in this 
area for steel shields to be used in the construction of 
underground railways. Sustained activity features the 
lighter branches. Tool makers are busy, and at some 
firms orders are accumulating, particularly at those 
works supplying machine tools. File makers have good 
order books, despite the curtailment of business with 
Russia and Spain. 

South Yorkshire Coal Trade.—Export trade shows 
slight improvement. An increased number of inquiries 
for delivery before Christmas is to hand. More steam 
coal is on offer, but owing to the inland demand difficulty 
is experienced in securing adequate supplies of washed 
singles and washed smalls. A shortage of wagons is 
causing delay on home account. Industrial fuel is in 
strong demand. Iron and steel works are taking bigge 
tonnages, but small coal is inshortsupply. Gas coal is in 
demand by the Birmingham area, and the Eastern and 
Southern counties. Coke-making works are operating at 
high pressure. Foundry and furnace coke are active 
lines. Quotations are : Best branch hand picked, 27s. 6d 
to 29s. 6d.; kitchen nuts, 20s. to 2ls.; house coal, 
23s. to 248.; seconds, 21s. to 22s.; kitchen coal, 18s. 
to 2ls.; Derby brights, 21s. to and best South 
Yorkshire, 24s. to 30s. 


SHEFFIELD, Wednesday 


order 





| 


> 


aad. 5 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday 


The Cleveland lron Trade.—-Announcements of advances 
in fixed minimum f Cleveland pig iron caused 
no surprise, and indeed customers have for some littl 
time readily snapped up saleable parcels at round about 
the that have now become official minimum 
There are virtually no stocks of foundry 
iron either at makers’ yards or at consumers’ works, and 
the meagre make is absorbed as it becomes deliverabk 


prices o 


figures 


Producers still manage to provide home users with ton 


nage enough to keep works regularly employed, but 
have next to no iron available for other purposes. They 
are in arrears with deliveries and are not seeking orders at 
the advanced quotations which are based on No. 3 quality 
at 8ls., delivered here, 84s. delivered to Falkirk, and 87» 
delivered to Glasgow. There no likelihood of 
early material enlargement of supplies, but there may b: 
addition to the make when the new blast-furnace 
Ironworks put into commission 


seems 


Skinningrove is 
steelworks, but hope is entertained that, at week-ends 
when the need for steelworks iron eases, the furnace ma) 
be changed to the production of foundry quality. 
Hematite.—Scarcity of East Coast hematite 
acute, and as consumers’ needs are increasing the outlook 
perturbing. Prospect of appreciable relief to the 
stringent statist ical situation is remote, cost of product 10n 


iron 


is 


| has risen to an extent that justifies substantial advanc« 


in quotations and an upward movement of 10s. would 
cause no surprise. Makers’ own consuming departments 
require the bulk of the output. Merchants continue to 
press persistently for release of tonnage bought some tim« 
ago for shipment to the Continent, delivery of whic! 
should long since have been completed, but makers ar¢ 
not disposed to transfer to second hands for export 
iron that needed for home consumption. As yet. 
fixed minimum prices remain nominally at the equivalent 
of No. 1 grade of iron at 85s. 6d., delivered to local buyers 

Foreign New business 
standstill, imports against 
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on @ surprisingly good scale. Unloadings here last 
month reached 191,986 tons, compared with 153,736 
tons in October. 

Blast-Furnace Coke.—The heavy make of Durham 
blast-furnace coke is disposed of quickly as it can be distri- 
buted. Sellers have well-filled order books, and are 
not keen to enter into new contracts at current prices, 
which are very stiff at the level of good medium qualities 
it 248. 6d., delivered to Tees-side works. 

Manufactured Iron and Steel——Much of the semi- 
finished and finished iron and steel producing plant in 
operation is working at capacity in the effort to comply 
with the pressing and unprecedented demands of custo- 
mers ; In some cases manufacturers are falling behind with 
deliveries. Re-rollers continue to call for larger supplies 
of steel semies. Very heavy tonnage of structural steel 
is passing into use, and preducers of shipbuilding requisites 
report specifications coming forward freely, while 
manufacturers of railway material have quite good 
order books, and sheet makers have substantial contracts 
toexecute. Among the principal market quotations are : 
Common iron bars, 101. 10s.; best bars, 11l.; double 
best bars, 11. 10s.; packing (parallel), 91. 7s. ; packing 
tapered), 101. 10s.; steel billets (soft), 61. 2s. 6d. ; 
steel billets (hard), 71. 7s. 6d.; steel bars, 91. 7s.; iron 
rivets, 121. 10s.; steel rivets, 13l.; steel boiler plates, 
9. 17s. 6d. ; steel ship plates, 91. 7s. 6d. ; steel angles, 91. ; 
steel joists, 91. 7s. 6d.; heavy sections of steel rails, 
si. 10s. for parcels of 500 tons and over, and 91. for smaller 
lots; and fish plates, 121. 10s. Black sheets (No. 24 
gauge) are 121. for delivery to home customers and 
101. 15s. f.o.b. for shipment abroad; and galvanised 
corrugated sheets (No. 24 gauge), 141. for delivery to 
home customers and 121. 15s, f.o.b. for shipment overseas. 

Scrap.—The general tone of the scrap market is 
very strong with all descriptions of material in good 
demand. Heavy steel readily realises 60s. and the 
report of an advance of price in America has strengthened 
the hands of sellers here. Light cast-iron is quoted 
53s.; heavy cast-iron, 65s.; and machinery metal, 
678. 6d. : 

Tees Iron and Steel Shipments.—Aggregate iron and 
steel shipments from Middlesbrough and sub-ports during 
November reached 43,150 tons, or 3,525 tons more than 
the October loadings. Last month’s clearances were 
composed of 6,659 tons of pig-iron, 1,933 tons of manu- 
factured iron, and 34,558 tons of steel. Of the pig-iron 
loaded, 2,134 tons went abroad and 4,525 tons coastwise ; 
of the manufactured iron shipped, 1,888 tons went to 
foreign destinations and 45 tons coastwise; and of the 
steel cleared, 20,320 tons went overseas and 14,238 tons 
coastwise. Scotland was the largest buyer of pig-iron, 
receiving 2,773 tons. Germany came second with 925 
tons, Belgium third with 245 tons, and Union of South 
Africa fourth with 298 tons. Union of South Africa 
was the largest purchaser of both manufactured iron and 
steel, taking 1,190 tons of the former and 5,351 tons 
of the latter. Other principal customers for steel were : 
India, 4,256 tons; Straits, 2,326 tons; Norway, 1,605 
tons; Argentina, 1,326 tons; Hong Kong, 1,115 tons; 
Scotland, 1,071 tons ; and Japan, 1,013 tons. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—The French trade continued 
to provide the bright feature on the Welsh steam coal 
market last week. Demand from this source was 
actively maintained. Shipments have continued to 
grow steadily ever since the introduction of the forty- 
hour week at the French mines, and the consequent 
reduction in production made it necessary for customers 
to find other sources of supply. Exports from this 
listrict in November have been considerably over the 
quota permitted and consequently importers in France 
had to some extent mortgaged their December licences to 
import. The decision of the French authorities announced 
during the week to double the quota for December, there- 
fore, did not mean that South Wales would make de- 
liveries to France on twice as active a scale as in Novem- 
ber, although trade will naturally show a good improve- 
ment. It will be remembered that the quota was 
ulvanced by 10 per cent. to 58-5 per cent. of imports 
n the basis period 1928-30, in October last, and ship- 
ments in the first nine months of this year amounted to 
3-3 million tons compared with 3-28 million tons in 
1929. It was also reported on the market that the 
French authorities intended to advance the quota for 
January to 75 per cent. During the past week three 
large inquiries were circulating from the French rail- 
ways. The State Railways were in the market for about 
250,000 tons of large and 40,000 tons of small coals for 
delivery over 1937. Tenders had to be submitted by 
December 3. The P.L.M. Railway were inquiring for 
their annual coal requirements, while the Paris-Orleans 
were asking for tenders for the supply of about 20,000 tons 
of coal, delivery commencing in January next. Local ex- 
porters were indignant at the statement contained in the 
report of the Welsh deputation to Rome that in future 
the Italian Coal Monopoly would make their purchases 
direct from the colliery companies and not through the 
exporters as in the past. It was pointed out that the 
exporters had built up the trade with Italy and they 
claimed that they had received inquiries from Italian 
customers which made no mention of any restriction on 
purchases. The matter has been discussed at meetings 
of the South Wales Coal Exporters’ Association, who 
lecided to continue negotiations with the executive board 
of the Monmouthshire and South Wales Coal Owners’ 
\ssociation. It was feared that there was a possibility 
ot a similar development in other export trades. Prices 
have already been submitted for the supply of approxi- 
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mately 200,000 tons of coal to Italy in the four months 
December to March. This was chiefly for anthracite 
descriptions. Demand for the best large varieties 
failed to record any material improvement and the 
collieries were again embarrassed by the heavy stocks 
which moved off very slowly at recent dull prices. Second 
qualities, however, maintained a moderate activity. 
Cobbles and the bituminous sized kinds received only a 
very limited support and were dull. Washed smalls and 
sized descriptions were again difficult to secure for early 
shipment and continued to command strong prices. 
Ordinary smalls and throughs came in for a fair request 
and were firm. Cokes maintained a good activity and 
prices were high, while patent fuel and pitwood were firm. 

Iron and Steel Trade.—The iron and steel trade of 
South Wales and Monmouthshire continued to display 
a good activity last week and high production figures 
were maintained. Producers generally were heavily 
committed over long periods, and in order to keep pace 
with deliveries they were reluctant to negotiate any fresh 
business for the present. ; 








NOTES FROM THE NORTH. 


GrLascow, Wednesday. 

Scottish Steel Trade.—Activity in the Scottish steel 
trade is still very marked. The consumption of all 
classes of steel is very heavy at the present time 
and an increase in the productive plant at Motherwell 
which has just been made, will help to ease the 
pressure. Specifications from the shipyards amount 
to a considerable tonnage and there is also a heavy demand 
for steel for constructional purposes. Makers of black- 
steel sheets have a large amount of work on hand for 
both heavy and light gauges, and steady employment is 
assured for the next month or two. Prices are very 
strong and are as follows :—Boiler plates, 91. 17s. 6d. per 
ton ; ship plates, 91. 7s. 6d. per ton ; sections, 91. per ton ; 
medium plates, 91. 15s. per ton ; blacksteel sheets, 
No. 24 gauge, in minimum 4-ton lots, 121. per ton ; and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
4-ton lots, 14/. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the West of 
Scotland malleable-iron trade are fairly satisfactory. 
Inquiries are better and the outlook is very promising. 
The re-rollers of steel bars are fully occupied and the 
only trouble is the raw material position, as supplies 
are barely adequate for their requirements. The 
following are the current quotations :—Crown bars, 
101. 10s. per ton for home delivery, and 10/. per ton for 
export ; and re-rolled steel bars, 91. 7s. per ton for home 
delivery, and 8/. 10s. per ton for export. 

Scottish Pig-Iron Trade.—In the pig-iron trade of 
Scotland there has been no easing off in the demands of 
consumers and all the furnaces in blast are working to 
capacity. No increase has recently been made in the 
number of furnaces in production, neither is any likely 
to be made until a steady supply of blast-furnace 
coke is assured, The effect of the report of the Gas 
Grid Committee is anxiously awaited by the industry 
and all consumers of pig-iron, and it is to be hoped that 
the interests concerned on the gas side of the question 
will make the move necessary to relieve the present 
position. The quotations for all grades of pig-iron are 
very strong and the following are to-day’s market prices : 
—Hematite, 85s. 6d. per ton, and basic iron, 75s. per ton, 
both delivered at the steel works; and foundry iron, 
No. I, 81s. 6d. per ton, and No. 3, 79s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, November 28, only amounted to 62 tons. 
Of that total, 40 tons went overseas and 22 tons coast- 
wise. During the corresponding week of last year the 
figures were 301 tons overseas and 118 tons coastwise, 
making a total shipment of 419 tons. 

Shipbuilding in Scotland.—The shipbuilding industry 
of Scotland continues to move at a satisfactory rate, 
and as the booking of new contracts is keeping ahead 
of output the prospects for the first half of next year 
are very bright indeed. There are also a number of 
inquiries in the market for new tonnage, and local ship- 
builders are very hopeful of securing the orders which 
are likely to be placed in the near future. During last 
month, Scottish shipbuilders booked no fewer than 
20 contracts, distributed as follows : The Clyde, 9; the 
Forth, 10; and the Tay, 1. One point regarding 
these latest bookings is that 12 are for cargo-carrying 
vessels, which points to confidence on the part of 
owners. The following are the details of output from 
the different districts for the month of November and 
for the year to date : 

November, 
1936. 


Eleven Months, 


Ves. Tons. Ves. 


The Clyde... pe 8 38,640 92 283,622 
The Forth <= mete 2 4,344 21 28,000 
The Tay ay isi 1 510 ll 25,248 
The Dee val can Ss 4,659 


ll 43,494 132 341,529 


The total Scottish output for this year to date is the 
best since the year 1930, and marks a distinct advance 
in the industry. The Clyde figure for the past month is 
the second highest monthly output for the year, the 
highest being in August, when the total was 41,040 tons. 
The total for the year to date, viz., 283,622 tons, is very 
satisfactory, and as there are several vessels to be launched 
during December the Clyde figure for the year will be 
well over the 300,000-ton mark. 
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NOTICES OF MEETINGS. 


Norts-Eastr Coast InsTitTUTION OF ENGINEERS AND 
SHIPBUILDERS.~—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. General Meeting. ‘‘ The Flow 
of Boiling Water Through Orifices and Pipes,’’ by Mr. 
W. T. Bottomley. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘‘ The Post Office Speak- 
ing Clock,” by Dr. E. A. Speight and Mr. O. W. Gill. 
Institution : Monday, December 7, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Informal Meeting. Dis- 
cussion on “ Should the I.E.E. Wiring Regulations be 
Applied to Installations of Thirty Years Ago?” to be 
introduced by Mr. R. Grierson. Mersey and North Wales 
(Liverpool) Centre: Monday, December 7, 7 p.m., The 
University, Liverpool. ‘ Recent Developments in Tele- 
graph Transmission and Their Application to the British 

‘elegraph Services,” by Messrs. L. H. Harris, E. H. 
Jolley and F. O. Morrell. North-Midland Centre : Tues- 
day, December 8, 7 p.m., The Hotel Metropole, Leeds. 
‘* The Continuous Extrusion of Lead Cable Sheaths,’’ by 
Dr. P. Dunsheath. Scottish Centre: Tuesday, Decem- 
ber 8, 7 p.m., The North British Station Hotel, Edin- 
burgh. “ Lightning,” by Mr. B. L. Goodlet. Trans- 
mission Section: Wednesday, December 9, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2. ‘‘ The Joint- 
ing and Terminating of High-Voltage Cables,” by Mr. W. 
Holttum. Hampshire Sub-Centre : Wednesday, Decem- 
ber 9, 7.30 p.m., University College, Southampton. The 
Twenty-Seventh Kelvin Lecture. ‘‘ The Transmutations 
of Matter by High-Energy Particles and Radiations,” 
by Dr. J. D. Cockcroft. Dundee Sub-Centre : Thursday, 
December 10, 7.30 p.m., The University College, Dundee. 
‘* Modern Aspects of Tele-Communication,”’ by Mr. W. 8. 
Proctor. 

INSTITUTION OF MECHANICAL ENGinnERS.—To-night, 
7 p.m., Storey’s-gate, Westminster, 8.W.1. Informal 
Meeting. Discussion on ‘“ Advertising Technique as 
Applied to Engineering Products,” to be introduced by 
Mr. H. R. Hockley. North-Eastern Branch: Monday, 
December 7, 6.30 p.m., The Mining Institute, Neville Hall, 
Newcastle-upon-Tyne. ‘‘ Heat Treatment of Cast Iron,”’ 
by Mr. J. G. Pearce. Scottish Branch : Monday, Decem- 
ber 7, 7.30 p.m., The Royal Technical College, Glasgow. 
“ Metallic-Arc Welding for Steam-Generating Plant,” by 
Dr. H. Harris. East Midlands Branch: Tuesday, 
December 8, 7.15 p.m., The Grammar School, Grantham, 
Joint Meeting with the GranrHamM ENGINEERING 
Socrety. Reminiscences Evening. Papers by Sir 
William A. Tritton and Mr. A. R. Bellamy. Southern 
Branch : Thursday, December 10, 7.15 p.m.,The oe 
College, Portsmouth. ‘‘ Welded Steel Parts for Machi- 
nery,” by Mr. C. H. Stevens. Yorkshire Branch ; Thurs- 
day, December 10, 7.30 p.m., The Hotel Metropole, Leeds. 
Address by the Chairman of the Branch, Professor H. W. 
Swift. Institution: Friday, December 11, 6 p.m., 
Storey’s-gate, Westminster, 8.W.1. Extra General Meet- 
ing. ‘‘ The Smoke of Cities,” by Dr. J. 8. Owens. Weest- 
ern Branch : Friday, December 11, 7 p.m., The Merchant 
Venturers’ Technical College, Bristol. The Thomas 
Hawksley Lecture : “‘ The Spectroscope and the Atom, 
by Professor Alfred Fowler. 

Roya. Instrrution.—Monday, December 7, 5 p.m., 
21, Albemarle-street, W.1. General Meeting. Friday, 
December 11, 9 p.m. ‘‘ Large Telescopes,” by Dr. H. 
Spencer Jones. 

InstrITuTION or Civ. ENGINEERS OF [RELAND.—Mon- 
day, December 7, 8 p.m., 35, Dawson-street, Dublin. 
Ordinary General Meeting. ‘“ The New Cooling-Water 
System at Pigeon House Power Station, Dublin,” by 
Mr. V. D. Harty. 

INstrrutTion or Crvit ENGINEERS.—Tuesday, Decem- 
ber 8, 6 p.m., Great George-street, 8.W.1. Ordinary 
Meeting. ‘‘ The Maintenance of Waterways to Harbours 
and Docks,’ by Mr. R. Carpmael. 

INstirure or Merats.—Swansea Local Section : 
Tuesday, December 8, 6.30 p.m., The Y.M.C.A., Swansea. 
Film display of metallurgical interest. Sheffield Local 
Section : Friday, December 11, 7.30 p.m., The Univer- 
sity, St. George’s-square, Sheffield. ‘ Technical and 
Industrial Development in the Electro-Chemical Surface 
Treatment of Metals,’ by Dr. M. Cook. 

INSTITUTION OF AUTOMOBILE ENGINEERS. Coventry 
Centre: Tuesday, December 8, 7.30 p.m., The Geisha 
Café, Hertford-street, Coventry. ‘ Brake Performance,” 
by Mr. E. W. Sisman. Manchester Centre: Wednesday, 
December 9, 7 p.m., The Engineers’ Club, Albert-square, 
Manchester. “Processes in Oil-Engine Injection 
Systems with Spring-Loaded Nozzle Valves,” by Dr. 
8. J. Davies, in collaboration with Dr. E. N. Rowe. Bristol 
Centre: Thursday, December 10, 7 p.m., The Merchant 
Venturers’ Technical College, Unity-street, Bristol. 
“* Brake Performance,” by Mr. E. W. Sisman. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Launou or H.M.S. “ Icarus.’’—Messrs. John Brown 
and Company, Limited, Clydebank, launched, on 
November 26, H.M.S. Icarus, the first of two destroyers 
of the “I” class, which the firm is building under the 
Admiralty’s 1935 programme. The new vessel is 312 ft. 
long, has a beam of 33 ft., and a displacement of 1,350 
tons on a draught of 8 ft. 6 in. The vessel will be 
propelled by geared turbines driving twin screws anc 
taking steam from water-tube boilers. The main 
armament consists of 4-7-in. guns, together with smaller 
guns and torpedo tubes. 
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EN G INEERING. CONTENTS. It is becoming the practice, as has been previously 

ets noted in our columns, for collieries to size, and 
Oftices for Publication and Advertisements, | 7}. ‘Triborough Bridge Development, New York — to break, coal to suit the wishes of the peeersgarr'd 
35 & 36, Bedford Street, Strand, London, W.C.2.| (jij) wis 60] | and this again opens up problems connected with 
We desire to call the attention of our readers to | Literature—The Theory of Dimensions and Its the correct method of breaking, of the number of 
4 gp tg tt yA Fy st Applications for Engineers. Warmetechnische sizes necessary and the extent to which sized coal 
Journal and any other publications bearing| Arbeitmappe. Electrical Engineering in Radio- retains its size during transport. Investigations 
somewhat similar titles. baled ne logy. Der Aufbau der Zweistofflegierungen ; eine on breakage are necessarily tedious and slow in 
TELEGRAPHIC a ENGINEERING,’ LESQUARE kritische Zusammenfassung. Design Problems producing results, and the ‘assistance given to the 
ADDRESS LONDON. of Heating and Ventilation 603 Board by the collieries has greatly assisted this 
TELEPHONE NumBER—TEMPLE BAR 3663 (2 lines) | The Hydro-Electric Scheme of the Galloway 4 ~<ti g . - : 
po ee ae ; ” o9,| work. No general principles seem yet to have 
Water Power Company (Jllus.) 604 A Mi : 
SUBSCRIPTIONS, HOME AND FOREIGN. The Air Resistance of Passenger Trains (Jllus.) 607 emerged on the subject of coal breaking carried out 
ale a ORAL Sl Seerer | The Crvstal Palace 610 | with the object of obtaining the minimum quantity 
. ENGINEERING may be ordered from any Superbeton Spun-Concrete Pressure Pipes (Jllus.).... 610 of whatever sizes are not required and the maximum 
newsagent in town and country and at railway book- | [etter to the Editor—Modern Forms of Water-Tube amounts of the desired size. Each coal must, it 
stalls, or it can be supplied by the Publisher, post free Boilers 611 : . 
r . : oulers 11 | appears, be studied separately, for seams not very 
at the following rates, for twelve months (or for six | Tenders 612 | gift ‘cally a: een i * sec dt 
or three months, pro rata), payable in advance :— Contracts 612 . erent chemica ty have en founc to give very 
For the United Kingdom - 8'@ ies 612 different results in the breaker, a circumstance 
For Canada— Rooks Recsived g12| Which suggests the possibility of selecting seams 
Thin paper copies... £2.18 6 | Notes from South Yorkshire 612 | as specially suitable for breaking. A difficulty 
’ Thick paper copies.. £3 3 0 | Notes from Cleveland and the Northern Counties... 612| of putting this idea into practice at the moment 
For all — places abroad— ’ Notes from the South-West 613 | arises, however, from the fact that it is by no means 
Thick pod ome. $3 ; 4 Notes from the North 613 | usual to keep coal from all the seams separate in the 
ee ae a. = Notices of Meetings 613 | pit 

Foreign and Colonial subscribers receiving incom- | Goyer : : cae foe . : 

: tovernment Fuel Researct 61 ' . ' sntly tive reak 
plete copies through newsagents are requested to Wi, Moteranee at Wiaiee 616 Coal breakage » appar ntly, is productive of weak- 
communicate the fact to the Publisher, together with | The Institution of Mechanical Engineers 616 | Ness (possibly heir cracks) wl the coal treated. For 
the agent’s name and address. Railway-Wheel Drilling Machine (Jllus,) 619 | Instance, in “— oo woaeh 33°4 per cont. ot 

, Sea Rik Tass ‘ . | Labour Notes 619 | cobbles above 2} in. and 17-9 per cent. below { in. 
When foreign subscriptions are sent by Post Office | \Wjaeq Underfeames for LSB. Goods Wanens had been produced at the breaker, these figures had 
Orders, advice should be sent to the Publisher. (Illus.) mica 7 621 | become, respectively, 23-8 per cent. and 19-8 
28}-in. Centre Square-Ingot Turning Lathe (Jllus.) 621 | per cent. on the arrival of the wagons at the screening 

ADVERTISEMENT RATES. bag Sinsereen one 5 aie wegen = plant, 23-6 per cent. and 23 per cent. on the belt 

The charge for advertisements classified: under the | The Se ee Ea ~~ me ne er ily 495 leading to the screens, and at the outlet of the 
Headings of Appointments Open, Situations Wanted, | aatiennie Gen thes Senile Railway at Nine Elms _ | Screens the cobbles above 24 in. had diminished to 
Tenders, &c., is four shillings for the first four lines, (Illus ) ‘ nee pitigicng 627 15-1 per cent., the slack below , in. having increased 
Tt — one me aiting = line > © aa inch. High-Speed Trial Runs on the London Midland and to 32-4 per cent. ; the amounts of the intermediate 
1¢ line averages seven words. When an advertise-| CQ uttich Railway 628 | sizes were found not to vary greatly. Work is 
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GOVERNMENT FUEL RESEARCH. 


Wuize the publication of annual progress reports 
of official research organisations is valuable from 
the taxpayers’ point of view, the practice has certain 
drawbacks from the scientific standpoint. In the 
first place it frequently results in a considerable 
series of disjointed statements, since interim reports 
cannot contain results and conclusions. In the 
second place, statements and comments, if made 
on such interim results, unless so guarded as to 
be valueless, may be falsified by later work. The 
Fuel Research Board Report for the year ending 
March 31, 1936,* suffers to some extent from such 
disabilities, and although it contains much matter 
of great interest, does not record anything comparing 
with others of recent years, in which certain lines 
of work have been brought to conclusion. 

This is to be accounted for partly by the fact that 
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in the past few years there has been some re-orien- 
tation of the work conducted by the Board, the focus 
of interest having moved in some degree from the 
utilisation, towards the preparation, of coal. The 
developments taking place in methods of mining, and 
the preparation and utilisation of coal have added 
to the complexity of the latter problem, which un- 
doubtedly is in need of assistance from research. 
New methods of coal cleaning are being introduced, 
and the Board has to consider the extent to which 
a particular coal can, or should, be cleaned, the 
clarification of washery water, the recovery of the 
fine coal carried in the water, the disposal of dust 
from dry cleaners, and so on. Greatly increased 


attention is, of course, being devoted nowadays by 
the mining industry to cleaning and sizing coal to 
suit consumers’ requirements. 
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now in progress to determine the liability to breakage 
of South Wales coals on transport, particularly 
as regards the sized products leaving the breaker. 
For these coals it has been found that no appreciable 
breakage occurred during transport from the 
colliery to the dock-siding. The subject of transport 
from South Wales to London is still under investi- 
gation, but it appears so far that the breakage 
on transport of South Wales sized breaker products 
is not appreciable. It should be noted that such 
products have been subjected to considerable 
punishment in their passage through the central 
screening plant, with the result, in certain instances, 
that considerable breakage has been caused. Some 
such treatment may, of course, be desirable to 
obtain a stable product and further investigations 
are being made in this direction. 

A very striking fact that has emerged from the 
work on the sizing of Yorkshire coals is that, 
considering only coal below 3 in. in size, no less than 
106 different size grades and slacks are marketed. 
Analysis of the data relating to the whole Yorkshire 
area indicated that approximately 60 per cent. 
of the total tonnage worked was graded according 
to 15 size grades, and if mixtures of these were added, 
a total representing approximately 70 per cent. of 
the tonnage was covered by these sizes. With only 
small adjustments in mesh size, a large proportion of 
the remaining sizes might be placed under one of the 
15 grades, thus accounting for no less than 95 per 
cent, of the tonnage. It is true that standardisation 
of screen sizes will not completely define the grading 
of a coal for commercial purposes, this being the 
case owing largely to the differing physical nature 
of coals and the widely varying shapes of the lumps 
on fragmentation. 

Among the more important work that has been 

conducted on carbonisation during the year has 

been the virtual completion of the investigation of 

steaming horizontal gas retorts in order to increase 

the yield of gas, a practice which is now usual 

with vertical retorts. It is interesting to note 

that a number of gas undertakings have adopted 

the Board’s method of steaming. According to 

the length of time, generally from one to three hours, 

over which steam is admitted, the yield of gas per 

ton of coal carbonised increases from 3-8 therms 

to 10-6 therms, or occasionally more, though there 

is a concurrent diminution in the calorific value 

of the gas from 560 B.Th.U. per cubic foot to 

510 B.Th.U. per cubic foot. When steam is first 
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fed into the hot retort as much as 92 per cent, of 
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the steam may be decomposed, but upon steaming 
for three hours," when the endothermic reaction 
will have cooled the coke, the total steam decom- 


posed over the whole period may not be more than | 


The decision as to how 
many 


4) per cent, to 50 per cent. 
long a charge should be carbonised or how 
potential therms of gas should be allowed to remain 
in the coke depends on individual circumstances, 
but it is evident that the made during the 
last period, of whatever duration, will be increased 
several hundred per cent. by the introduction of 


vas 


even a moderate quantity of steam. 


\s a direct result of the Board’s work, a setting 
of the narrow brick (medium temperature) retorts 
installed Rotherham, 
and is said to be working satisfactorily. On the 


subject of reheating, it has been found that treating 


has been commercially near 


a partially carbonised coke in this way, with the 
consequent reduction of the volatile matter 
6-9 to 0-9, results in a decrease in combustibility, 
so that the fuel is no longer suitable for the open 
domestic grate. The purpose of reheating partially 
coke 8 «tO 
the hydrogen produced in the 
stave of this two-stage process is reported as being 
than the 3,320 cub. ft. which 
for the hydrogenation of the 
16-6 gallons of low-temperature tar produced from 


from 


carbonised obtain a cheap source of 


hydrogen ; second 
greater in amount 
would he necessary 
the same coal in the earlier stage of carbonisation 
Such would require 
treatment to increase the hydrogen percentage from 
57 to over 90, to make it suitable for use in the 


second staye vas special 


normal process of hydrogenation 

The Woodall-Duckham vertical chamber 
which were erected in November, 1932, consisting 
of two ovens, 8 ft. 3} in. long by 9§ in. to 12} in 
and 13 ft. 8 in. in height, having a through 
put of 44 tons of coal per oven per 24 hours, when 


ovens, 


wide, 


carbonising at the normal high temperatures 
employed in gas-works practice, have been employed 
during the past year for work on blending coals 


This 


investigation is among the most important work to 


prior to carbonisation at high temperatures. 


be carried out by the Board, since it is now acknow 
ledged to be against the national interest to use the 
best coking coal for any purposes other than the 
manufacture of high-grade metallurgical 
his year, the cokes produced by blending a strongly- 
caking Durham coal with a non-caking Leicestershire 
coal have been examined, and complete yields have 


‘ oke. 


been determined when carbonising the optimum 
blend. The optimum blend was considered to 
consist of 60 parts of Durham coal and 40 parts of 
Leicestershire coal: and it is significant that this 


gave a stronger coke when tested in the usual mannet 
than 100 per cent. Durham 
Leicestershire 


coal, or any mixture 


With 


' * 
Leicestershire 


containing less coal blends 
containing more than 60 per cent. of 
the found to 
rapidly, but no explanation is given of why it was 
decided that the optimum blend was one containing 


as little as 40 parts of Leicestershire coal 


coal, strength was decrease rathet 


Other interesting work of the Board in the 
arbonisation field has been the production of 
active carbon for vas masks from high volatile 
non-coking coals 

\ large section of the Report deals with the 
hydrogenation of low-temperature tars and high 


The Fuel 
semi-technical seale plant, an account of 
which was given at the recent Chemical Engineering 
after very consider 


Research Station 


parts of 


temperature tar oils 


Congress, is the first of its kind ; 
ible difficulties had 
is now said to be virtually ready for commercial 
development Difficrlties have been experienced 
with the catalyst used, which at first had a useful 
life measurable only in minutes. The latest catalyst 
month, but work is 


operating been overcome, it 


has, however, had a life of one 
being continued in the hope of extending this to a 
working life of three months \n important dis 
covery has been that of the excellence of a hydro 
venation catalyst consisting of molybdenum di 
sulphide (MoS,), which contained sulphur adsorbed 
in the space lattices of the crystals. Sufficient 
experience has been gained with the hydrogenation 
of low-temperature tar to enable priority of attention 
viven in the future to the difficult 
problem of dealing with the hydrogenation of high- 


to he more 


temperature tar. 
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Work on 


satisfactory 


the 


given only negative results, and attention has con- 
sequently been focussed upon the Fischer-Tropsch 
process for the purpose. On the basis of the ex- 
perience gained with a laboratory-scale apparatus, 
it has been decided to construct a plant of this type 
of sufficient capacity to give one litre of lubricating 
oil per day. Another line of attack is the trans- 
formation of water-gas into lubricating oils, with 
alcohol as an intermediate product. It may be not 
unreasonably suggested that the general aspects of 
the Fischer-Tropsch are already well- 
established. The Ruhrchemie has now appointed 
. British company as its agent for the erection of 
Fischer-Tropsch plants in this country, and it 
would seem that the best method of ascertaining 
whether this process is suitable for conditions in 
this country would be for the Government to assist 
a group of collieries to instal a commercial-sized 
Fischer-Tropsch plant. 

Like its predecessors, this Report gives evidence 
of a very large volume of painstaking work in many 
diverse fields. Some may perhaps not agree with 
some of the conclusions, or with the nature of the 
investigations, but there can be no doubt that fuel 
technologists in general owe a very great deal to the 
stimulating effect of so active and far-reaching an 
Fuel Research Board. 
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ryanisation as the 


THE MOTORWAYS OF GERMANY. 





important problem of producing | operations are performed by machines spanning the 
lubricating oils from coal has so far | track and running on a rail on each side of it. Fuylj 








In view of the present road situation in this coun- | 


try, any information about road procedure and 
practice elsewhere is of value, and considerable 
interest is likely to be taken in the particulars 
relating to the new arterial motor roads in Germany 


which were given by Herr Schmoelder, in a 
lecture delivered at the College of Technology, 
Manchester, on Monday, November 16. Herr 
Schmoelder, whose lecture was entitled ‘* The 


Motorways of Germany,” dealt first with the pro- 
vramme of construction, which was begun in 1934. 
It is proposed to construct six motorways, two 
running roughly from north to south, and the other 
four from east to west. The total length will be 
about 4,500 miles, and the rate of construction is 
expected to reach 650 miles a year; over 750 miles 
have already been completed. The motorways are 
designed solely for mechanical transport, and con 
nections to the ordinary road system are made only 
at large towns. 

In the construction of the roads, great importance 
is attached to the preparation of the foundations. 
lhe sub-soil conditions are investigated both in the 
laboratory and in the field; for the latter purpose 
a vibrating machine is used to transmit oscillations 
through ‘the sub-soil, and seismograph readings are 
taken at various distances from the centre of vibra- 
tion. Excavated material is deposited in layers of 
i ft. 6 in. to 3 ft. 6 in., and consolidation of filled 
ground is carried out either by a 24-ton drop hammer 
or by a consolidating machine in which four ham- 
Che final levelling of the 
foundation is required to be accurate to } in. Of the 
total length of road proposed, 5 per cent. is to be 


mers operate side-by-side 


constructed with bituminous surfacing, 3 per cent. | 


with small stone setts, and the remainder with con- 
crete throughout. The reasons given for this marked 
preference for concrete were: first-class riding 
qualities ; economy of petrol ; safety ; and low cost 
of maintenance. 

In general, the roads are divided into two tracks, 
each 20 ft. 6 in. wide, separated by 14-ft. strips, 
with haunches 3 ft. wide at the edges. These 
haunches are laid early, and are used as foundations 
for the rails carrying the construction plant. The 
thickness of the concrete slabs is 8 in. to 10 in., with 
steel mesh reinforcement at 4 lb. to the sq. yd.; a 
camber of 14 per cent. is given to the road surface. 
rhe normal cement content of the concrete is 528 lb. 
per cubic yard. In the earlier work, the concrete was 
laid in the upper being of better 
quality, but single-course construction with uni- 
form concrete is now adopted. The transverse joints 
are spac ed at intervals of 26 ft. to 65 ft.. according 
to the they are of the standard dowel- 
type. fillers. The 


two 


COUPrSeS, 


conditions ; 


pin with bituminous concrete 


iis laid on waterproof paper, and all the subsequent | carried out was in some degree an extens! 
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width construction is the general rule. The agyre- 
gate and cement are proportioned by weight at a 
mixing plant, and conveyed to the work by skips 
drawn by a locomotive running on a temporary 
track beside the road. The mixer delivers into dis. 
tributor buckets which deposit the concrete in posi- 
tion. This is followed by a finishing machine, which 
levels the surface, tamps and vibrates it. Hand 
finishing is rarely used. The freshly-deposited con- 
crete is protected against the weather by canvas 
coverings until it has set, and is afterwards kept wet 
for three to four weeks by wet sand, canvas, Xe. 
Tests are made on all the constituents of the con- 
crete, on samples from the mixers, and on a 6-in, 
core from every half-mile of road. The surface finish 
of the road is checked by an irregularity detecting 
machine, which gives an autographic diagram. The 
maximum rate of progress attained has been 220 
yards of 20-ft. 6-in. roadway in an eight-hour day ; 
the average rate is about 130 yards a day. 

The elimination of level-crossings has necessitated 
a large number of bridges and subways. In general, 
the material used is reinforced concrete, but occasion- 
ally steel and masonry are employed. Considerable 
attention has been paid to xsthetic considerations. 
In this, and all other aspects of the design of th 


motorways, architects, landscape gardeners, and 


others have collaborated with the engineers, with 
apparently very satisfactory results. Parking and 
rest places are provided at suitable spots. Th 
Inspector-General of the German road system has 
absolute power over the work. ‘As the highest 
German road officer, he has the last word in all 
questions of planning, lay-out and technical design, 
and his decision is final in cases of expropriation o1 
exchange of ground if these procedures should be 
come necessary. As a rule, however, land is acquired 
by normal purchase.”” The German Railway is the 
“holding company” of the Motorway Company. 
[his arrangement was adopted to avoid competition 
and to take advantage of the railway’s long experi- 
ence in the organisation of transport. One of the 
objects of the scheme was the relief of unemploy- 
ment, and 35 per cent. of the cost is accounted for 
by the saving on “doles”; a further 25 per cent. 
to 30 per cent. of the money invested in the scheme 
will return as revenue from additional rates and 
taxes. The remaining 35 per cent. to 40 per cent. is 
granted by the Reich by a special agreement between 
the Reichsbank and the German Railway. The total 
capital invested up till the end of August, 1936, was 
54,000,0001. Herr Schmoelder described in some 
detail the arrangements which are made to ensure 
the welfare of the workmen, numbering about 
120,000, of whom 20,000 live in camps. The services 
for road users are organised no less thoroughly. 
Telephones at 1}-mile intervals, filling stations, and 
well-equipped breakdown service are provided. 
Figures were given to show that the motorways had 
caused a large reduction in the traffic on the ordinary 
state highways, though the total volume of motot 
traffic in the country had increased. Reference was 
also made to the inauguration of a “bus servic 
designed on a speed schedule of 55 m.p.h. to 60 m.p-h. 
Herr Schmoelder’s lecture was followed by a short 
discussion, at the end of which the Chairman, 
Mr. Sydney Kelly, remarked that, in this country, 
as in Germany, express traffic ought to be kept on 
express roads entirely independent of residentie! 
development. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


An extra general meeting of the above Institution 
was held on Friday last, November 27, Sir H. Nigel 


Gresley, President, being in the chair. 


Air RESISTANCE OF PaSSENGER TRALNS. 





The paper down for reading and discussion bore 
the above title and was by Mr. F. C. Johansen, M.S 
(Eng.). We commence to reprint this paper, 
abridged form, on page 607 of this issue, and ma) 
therefore proceed at once to the discussion. 


The President, before calling upon other speakers. 


remarked that the work which Mr. Johansen had 
ion of that 
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which Sir John Aspinall had done thirty-five years 
ago. The subject of the paper interested the 
speaker very much. He had referred in his presi- 
dential address to the effect of streamlining, but 
had made no reference to Mr. Johansen’s experi- 
ments as these were then unfinished. The author, 
in Table I, gave the horse-power absorbed by the air 
resistance of a locomotive running at 80 m.p.h. as 
270. In experiments conducted for the speaker at 
the National Physical Laboratory, the scale of the 
models being one-twelfth, the figure obtained was 
230 in the case of one London and North Eastern 
Railway engine, not streamlined; the difference 
was not very material. A streamlined engine at 
the same speed gave a figure of 133, roughly a 
saving of 100 h.p. Mr. Johansen’s trials were made 
in a wind tunnel, the models standing still and the 
wind rushing past, which was a condition that did 
not prevail in practice. To reproduce practical 
conditions in a stationary engine, the wind should 
be rushing past the engine above and the track 
rushing past it underneath. At Friedrichshafen 
train-resistance experiments had been made in 
connection with the Flying Hamburger fitted with 
a Maybach engine. Dr. Maybach’s original experi- 
ments were made in the same way as Mr. Johansen’s, 
but the results were misleading. A rubber belt 
was therefore used, and this had on it rails, 
sleepers and other little projections, so as to corre- 
spond with the actual track, and was made to 
travel along at the same speed as the wind. This 
made a great difference in the resistance, especially 
that of the chassis and underframe. 

With regard to the front end of the locomotive, 
the author had shown photographs of models of 
Southern Railway engines in a wind tunnel, smoke 
being forced out of the chimney with the wind 
head on. If, however, the wind were a little on 
the quarter the effects, according to the speaker’s 
experience, would be quite different. It was 
seldom that the wind was dead ahead, and with 
the wind on the quarter there would be, on the 
windward side of the engine, a plenum, as it were, 
and a partial vacuum on the leeward side. With 
the engine running, the smoke would beat down and 
prevent the driver from seeing the signals; that 
was one of the great difficulties. 

With regard to the tail end, Mr. Johansen’s ex- 
periments were very interesting. The speaker had 
recently made experiments with one-twelfth scale 
models, fairing off the tail end of the train in the 
form of a beaver tail like the engine. The results 
obtained at the National Physical Laboratory 
showed that if the train were faired off from a point 
12 ft. back there was a saving of 11-6 h.p. at 
100 m.p.h., whereas if faired off from a point 
18 ft. back the saving was 35-3 h.p. The complete 
streamlining of the train itself the speaker considered 
to be impossible, because he feared that all the 
axleboxes would run hot if enclosed, and there 
would be many other difficulties. 

Dr. N. A. V. Piercy considered that the author 
had shown that surprising benefits were obtainable 
from simple modifications of train shape and that 
radical, but practical, re-design should appreciably 
change the commercial aspect of fast trains when 
considerations of first cost and upkeep were added 
to fuel economy. The experiments and their 
analyses brought trains within the purview of 
aerodynamics. In the course of his remarks, 
Dr. Pierey dealt with the variation of wind velocity 
with height and its effects, suggesting that experi- 
ments should be made with an approved average 
wind gradient artificially produced in the wind 
tunnel, 

He also referred to the question of surface 
roughness, explaining a method by which this 
could be corrected for and showing on the screen 
a diagram resulting from the re-plotting of the 
author's Fig. 23 with these corrections. The final 
point referred to by the speaker was the observed 
ratio of the pressure drag on the locomotive and 
tail coach to the smooth-turbulence skin friction, 
viz., 30 per cent., approximately, for the ideal 
‘rain. A wing of the same thickness and length, 
he said, would give considerably less than 10 per 
vent. at the Reynolds numbers of the experiments. 
Though trains could not be shaped as perfectly as 
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and it should not be impracticable to reduce that 
part of the drag of the ideal train still further. 

Mr. C. F. Dendy Marshall was gratified to find 
that, so far as the carriages were concerned, the 
author’s results agreed very satisfactorily with 
those at which the speaker had arrived in 1925, 
when his book, The Resistance of Express Trains, 
was written. With regard to engines, the agree- 
ment was not so close, but against that he found 
that most of the recommendations he had made in 
connection with them had received strong support. 
One of the Tables in the paper gave the total air 
resistance of 12 carriages at 80 miles per hour as 
2,125 lb., whereas the figures the speaker obtained 
entirely on theoretical grounds were, for the London 
and North Western trains running at that speed, 
2,406 Ib. and 2,042 lb. The speaker had promised 
a saving with a hemispherical smoke box of 40 h.p. 
at 80 miles per hour, while the author gave 26 at 
60 m.p.h. and 120 at 100 m.p.h. 

It was often said that air resistance was of no 
importance under 60 miles an hour, when it was clear 
that what was meant was “train speed” or “ car 
speed,” as the case might be. But 100 m.p.h., 
with the resultant wind, was easily attained by an 
express train. Nevertheless, the opinion was widely 
held that the worst conditions were when a storm 
was blowing at right angles to the rails, the train 
being then pushed hard against the lee rail, and 
that the tremendous resistance experienced under 
those conditions was caused by flange friction. It 
was satisfactory to find that the author stated that 
the increase of resistance in a side wind due to 
flange and bearing friction, was relatively small. 

Mr. T. M. Herbert said he felt it was important 
that the author had laid so much stress on the 
resultant wind and on wind direction. In the last 
few years there had been a great deal of controversy 
on the subject of streamlining of trains, largely 
due to the absence of suitable data such as the author 
had provided. On the question of the effect of the 
natural wind, the feeling was that it sometimes 
helped the train and sometimes it did not. Taking 
a train service between two points and considering 
it in both directions, any natural wind blowing on a 
particular day would result in an increase of total 
resistance to be overcome by the two trains in the 
up and down directions. This was perhaps an 
important point. With regard to the technical 
aspect of the actual experiments, he was not clear 
on the point of skin friction, and if the author could 
amplify that a little it would be of interest. He 
assumed that the models were made as smooth 
as possible, but no attempt had been made to make 
them 40 times as smooth as the full-scale train. 
He asked if it would have been right to do that. 
Mr. A. J. Hopking remarked that several speakers 
had called attention to the use of a perfectly smooth 
plate as a ground as being unlikely to correspond 
with actual practice. As the President had pointed 
out, in a wind tunnel a perfectly good smoke- 
lifting device was provided, whereas in actual 
practice the smoke came down. It seemed that 
the locomotive, rushing into still, or relatively 
still, air, made its own wind and its own resistance, 
and therefore the roughness of the track, sleepers, 
rails, chairs, &c., did not much affect the resistance 
of the locomotive itself. Accordingly, it might be 
expected that the experiments with a smooth plate 
as ground would give relatively correct results ; 
yet surely the effect of the ground on the wind 
already initiated by the locomotive would have 
considerable effect on the undercarriages and 
chassis of the remaining part of the train. In 
Table II, the author gave figures based on Ib. per 
ton weight for the complete train, and the speaker 
regarded it as striking that there was only 3 per 
cent. (or less) difference in the air resistance in the 
cases of a three-coach and a twelve-coach train. He 
thought that most people who had attempted in 
the past to get air resistances by calculations had 
assumed that the length of the train would have 
a greater effect than that. The author had indicated 
in Table V of the paper that the air resistance of 
the ideal locomotive was, at 100 m.p.h., about 
one-tenth that of the Royal Scot, but in the same 
Table it was shown that the Reichsbahn loco- 
motive—fully streamlined—had a resistance of 
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locomotive not streamlined. The chairman’s presi- 
dential address showed that at 100 m.p.h. the 
horse-power absorbed by the standard locomotive 
was 450, and by the streamlined locomotive 261. 
Apparently, therefore, the locomotives with stream- 
lining at almost the practical limit showed a reduc- 
tion of air resistance considerably less than even 
the figures for the Reichsbahn locomotive. It 
seemed, therefore, that much remained to be done 
with the rest of the train in order to make any 
great improvement by streamlining. The author 
also made the point that the effect of the tail 
fairing was less important than that of the front 
sheathed locomotive. Experience with stream- 
lined wires and forms used for aircraft generally 
indicated that the tail shape was very important. 
Perhaps the Chairman’s remarks explained that 
a little, and the fairing chosen for the experiments 
was not as good as it might be, and in further 
experiments the author might find that more could 
be done with the tail. 

The speaker considered that Mr. Johansen had 
employed rather high figures for the mechanical 
resistance of trains. Two equations were given in 
the paper, one showing the resistance of the loco- 
motive in lb. per ton, and the other the resistance 
of the coaches. In the case of the former, the 
coefficient given was of the order of 0-00156 T? lb. 
per ton. The figures given in the President’s 
address indicated that for the Pacific locomotive 
alone, unstreamlined, the coefficient was as low 
as 0-001], and as a result of streamlining, this 
was reduced to 0:0006. The figures of track resis- 
tance given were 8-8 and 4 for locomotives and 
coaches, respectively, and these seemed to the 
speaker to be very high. 

Wing-Commander Cave-Browne-Cave, C.B.E., 
who spoke next, said that Mr. Johansen’s work 
should be useful in the development of the impor- 
tant aeronautical question of the relationship 
between model and full-scale. No doubt the process 
of connecting these results would be difficult, but 
would be well worth while. In similar problems in 
airship design great assistance was derived from 
pressure plotting round the model. As between 
full scale and model the comparison of pressure 
plotting was direct, and with good agreement 
between pressure distributions in the two cases, 
he was confident that calculations made as to the 
actual magnitude of the forces would be valuable. 
The President had drawn attention to the great 
importance of the air flowing underneath the train, 
and the Maybach people had made an elaborate 
apparatus for reproducing the conditions of the 
stationary track. The results they obtained were 
not, however, known; neither was it known how 
the results would compare with full scale ; again, 
it was not known how the normal wind-tunnel 
results compared with full-scale. Probably the 
air resistances of the underneath parts of the train 
were of exceptional importance, and whether by 
pressure plotting or making a definite comparison, 
the factor he referred to should be cleared up. 
He had intended to say a few words about the 
merits of the beaver tail, but it seemed to him 
quite clear that although the optimum shape of a 
body suspended in free air would be a symmetrical 
one, if a flat surface were introduced close to that 
body the form would, obviously, become unsym- 
metrical. He then sketched a suitable form on the 
blackboard and explained the necessary modifica- 
tions. In conclusion, the speaker mentioned that 
he had recently seen a London Midland and Scottish 
Railway dynamometer car and it seemed to him 
important to add to such a unit the simple apparatus 
needful to make pressure plotting possible. 

Mr. L. St. L. Pendred was glad that Wing- 
Commander Cave-Browne-Cave had taken the line 
he had. It was important that there should be no 
misunderstanding of the work Mr. Johansen had 
done. Reading the paper without sufficient atten- 
tion, it might be supposed that the speeds of 
100 m.p.h. and 140 m.p.h. were actual. Due to 
the limitations of the wind tunnel and the scale 
effect, he would not perhaps be far wrong in saying 
that, relatively, the speeds were only about 2 m.p.h. 
Mr. Johansen, in order to get speeds of 140 m.p.h. 
to 160 m.p.h., had had to extrapolate by an 
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this point. Remembering Mr. Johansen’s remarks 
about noting that the two curves were parallel, 
the speaker pointed out that the portions of the 
curves that had been observed were perfectly 
parallel, but if the extrapolated portions were not 
really parallel a great deal of the author's argument 
would be jeopardised. It was essential, he con- 
to obtain results from full-scale, which 
would show how far it was safe to trust wind- 
tunnel experiments on one-fortieth scale models. 
Professor G. V. Lomonosoff was not in entire 
agreement with previous speakers regarding the 
general value of the paper. This value, however, 
would remain permanent, if only because the author 
had been the first to measure the action of oblique 
winds upon trains in a wind tunnel at high speeds. 
He agreed that comparisons of difficult degrees of 
streamlining could be performed only in a wind 
tunnel, and the speaker welcomed Mr. Johansen’s 
He thought, however, 
models would not 


sidered, 


conclusions in that respect. 
that such tests with stationary 
vield numerical data regarding resistances which 
trains met with in actual service. Equations 3 
and 4 of the paper, and all subsequent calculations, 
would appear to be only approximate. This was 
due not to the Reynolds numbers, but to the fact 
that in the tests in question the models were sta- 
relation to the track and the wheels 
did So long as tests on models were 
performed with Reynolds numbers higher than the 
critical, it was always possible to reduce experi- 
mental to real conditions, but the additional 
turbulence, due to the fact that the 
in relation to the sleepers and to the rotation of 
wheels, could be evaluated only by special tests, as 
pointed out by the President. The speaker's main 
point was that in 1929-33 the Germans carried out 
tests on train resistance both in wind tunnels and 
under normal It would have been 
interesting if comparisons could have been made 
between the methods and results of the German 
tests and those of the author. All the author's 
calculations related to straight and level track, 
but even the main lines in this country were neither 
It was clear that on up grades 


thonary in 


not rotate. 


data 
bogies moved 


conditions. 


straight nor level. 
the relative importance of air resistance was much 
less than the models, and that on curves the 
influence of oblique wind was much greater. 

Mr. O. V. 8S. Bulleid did 
from small model experiments, a theory could be 
built up as to what would happen in the case of a 
full-sized train under working conditions. He 
agreed with Wing-Commander Cave-Browne-Cave’'s 
suggestion that there ought to be some means of 
convincing people that there was a relation between 
the model train and the real one. 

Mr. R. C. Porter wished to direct 
the author's remark that the Ideal 


on 


not understand how, 


attention to 
locomotive 
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|for which a modern express locomotive might be 
designed, namely, a train travelling at 70 m.p.h. 


up a grade of | in 200, the data in the paper showed | 


| that to haul a 12-coach train instead of a 6-coach 
| train, i.e., twice the paying load, would require 
| only 50 per cent. increased power. He was at first 
|surprised that tests had not been conducted at 
higher angles of yaw than 30 deg., in view of the 
known severe effect of southerly gales on such an 
exposed high-speed route as the Great Western 
| Railway main line to Bristol, but the paper 
showed that this could be quite well accounted for 
without reference to wheel-flange friction. The 
|same 6-coach train, if running at 70 m.p.h. up a 


alone, with its train of six coaches, exhibited the/1 in 200 grade against a 50-m.p.h. gale blowing 
remarkable feature of a longitudinal resistance lat the worst angle as given by the author’s curves, 
which decreased to zero at about 17 deg. yaw and | would require no less than 65 per cent. increased 
had negative values at larger yaws up to 30 deg. power if of standard design, or more than would 
He believed the statement, but only as an act of | be required by double the length of train, but if 
faith. Mr. Porter, after giving some examples of | streamlined to the extent of condition ** B” only 
the increase in train resistance due to ventilation, | 25 per cent. extra power would be needed. This 
said it was obvious that every pound of air coming | striking fact suggested that one important advantage 
into the train must diminish its velocity and | of streamlining would be to reduce the margin of 
absorb power in the If the full benefit | power required to meet adverse weather conditions. 
of streamlining were to be obtained, ventilation | Such deductions as these were the kind of facts which 
had to be controlled, not by the passenger but by the it was desirable to know, and he suggested that they 
The speaker would be glad to know if! lent themselves, at any rate, to rough verification by 
Some such 


| 
| 


pre CCSS, 


driver. 
Mr. Johansen had made any experiments on ventila- | a dynamometer car in actual service. 
tion through the trains. |corroborative train-resistance data would go far 
The last speaker, Mr. E. L. Diamond, said that | to meet the criticism raised. 

although there might be a margin of uncertainty Before inviting the author to reply, the President 
due to the use of models for the tests, it was, never- | read two written contributions to the discussion 
theless, possible to get a great deal of valuable | received from Sir Harold Hartley and Sir John 
information from the paper, the great merit of | Aspinall, respectively. 

which was that it enabled one to get the whole| Mr. Johansen’s reply was then taken. He said 
subject into correct perspective and to see the|the President had referred to the very difficult 
relationship to each other of the various factors | 


| question of how to represent in the wind tunnel 
making up the total power required to haul a train. | the conditions which should apply to a model to 
To illustrate this he referred to the effect of length | represent full-scale conditions. In Sir 
of train on air resistance. It was already known, | Nigel was hoist with his own petard, as he had been 
of course, that heavier trains did not require a 


a party to having the experiments made, and when 
proportionately increased power to haul them, on 


it had come to the question of whether he was 
account of the relatively constant factor of the | agreeable to pay for the installation of an apparatus 
locomotive resistance ; but, taking the conditions 


with a moving belt underneath the train he had 
suggested in the President's recent address as those | found the point a rather difficult one. He had been 


a sense, 


New York and had Professor Clements, 
iwho had used, and still used, one of these belts, 
and, in contradistinction to the German 
|(which, incidentally, he had heard amounted to 
| something of the order of 10 per cent. difference in 
|resistance due to the moving belt), Professor 
|Clements stated that it made no difference what- 
lever within the limits of accuracy of the experi- 
| ments. So far as he had been able, he had att ‘mpted 
to compensate for the error due to the fact that the 
plate was not moving. He had carefully explored 
|the distribution of velocity in the neighbourhood 
| of the plate and had allowed for it in computing his 
He did not know of any other computation 
and he did feel 


to seen 


results 


| results. 
which had been treated in that way ; 
that a good deal of the disparity which occurred 
amongst wind-tunnel results of train tests arose from 
the fact that this variation of velocity in the neigh- 
bourhood of the plate was appreciably large. He 
was doubtful how far this affected the value of the 
| resistance itself, inasmuch as quite close to the plate, 
say at a distance of an inch above it, it was found 
that the velocity was the same as it was throughout 
| the rest of the tunnel; there was very little of the 
Actually the loco 
the condition of 





| locomotive belew that level. 
motive was in still air, and in 
travelling through still air, and that was the con- 
| dition which he had been trying to represent. 
A number of speakers had referred to the disparity 
larising from the small scale of the models. This 
| did give rise to some uncertainty, and Mr. Pendred 
|} was right when he said that from the observations 
jin the paper a curve could be drawn which was 
| very appreciably removed from the parallel perfect 
| skin-friction curve. This he admitted, but it was 
| not possible to control the natural wind. It would 
| be fair to say that, whilst there was a certain amount 
of disparity among the very smooth ol 
trains, there was less disparity among engines ol 
|standard pattern. Taking, for example, a one- 
| twelfth scale model of an express passenger loco- 
| motive, and testing that in the wind tunnel over 4 
range of wind-tunnel speeds from 20 miles to 90 
miles an hour, it would be found that the coefficient, 
| based on v*, was absolutely steady to within one- 
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half per cent. If the scale were reduced by one- 
fourth much the same result was obtained. One 
point worth emphasising was that to some extent 
me was not principally concerned with absolute 
values of resistance, but more with the effects of 
making changes intended to reduce resistance and, 
consequently, horse-power and coal consumption. 
If there were a scale effect it seemed reasonable to 
suppose that for one modification it would be 
very much the same as it was for another. The 
comparison with the full scale by means of pressure 
plotting, which had been suggested, would be ex- 
traordinarily difficult. The point had occurred 
to the London Midland and Scottish Railway 
Advisory Research Committee and they had been 
appalled by the prospective difficulty. On the 
whole question of the comparison between model 
and full scale, he could only point to the 
really valuable work which had been done in 
aerodynamics and ship tank testing by means of 
scale models. Mr. Porter had raised the question 
of the ideal locomotive and negative resistance. 
To the best of his own knowledge this was quite 
true. There was a similar effect in the resistance 
of the front part of an airship shape where, as 
the result of the very rapid drop in pressure 
proceeding backwards from the nose, there was a 
point at which the front part would tend to break 
away from the rear part and go on by itself. In 
proof of that he had found that when he had 
measured the separate components of resistance of 
the 6-coach train they had added up very well 
indeed (within about 1 per cent. or 2 per cent.) to 
the total for the whole train, and this would not 
have been the case if the resistance of the locomotive 
part in front had been positive and not negative. 
With regard to ventilation, the present tendency 
was in the direction of using forced ventilation, so 
that the power taken to circulate ventilating air 
was not added to the train resistance. Professor 
Lomonossoff’s suggestion with regard to the 
rotation of the wheels was one he had in mind to 
carry out, but he hesitated to say what the result 
would be. 

Mr. Bulleid had raised 
as to whether any coal or horse-power would | 
be saved by streamlining. On the whole, he 
thought it would be admitted that there was 
at any rate the potentiality of doing so; the real 
question, however, was whether it was worth while. 
Another speaker had raised the question of hot 
axle boxes. He agreed that it would be a very 
simple matter if it were possible to introduce 
slots at the sides which would direct a stream of 
air exactly where it was wanted. He mentioned, 
however, that he had made two tests between 
Euston and Liverpool on a coach in which the 
bogies had been completely enclosed with a view 
to reducing noise, but although the axle boxes 
had been watched very carefully there had been 
no trouble with them. The point raised regarding 
roughness was an interesting one. Actually a good 
deal of information had been derived from recent 
experiments at the National Physical Laboratory 





the difficult question 


on this. The conclusion seemed to be that with 
low Reynolds numbers the effect of roughness did 


not matter very much, and that it was only when the 
Reynolds number got to be very high (which 
applied to the full-scale train) that the effect of 
roughness became appreciable. He thought it 
would be quite feasible to construct a train with 
sides of the same degree of roughness as metal- 
covered aircraft, with an average roughness of, say, 
one-thousandth of an inch, by making it of sheet 
metal. He saw no reason why a streamlined train 
built for the purpose should not be at least as smooth 
as an aeroplane. 








RAILWAY-WHEEL DRILLING 
MACHINE 
THE equipment of the railway workshop provides 
interesting examples of special machine tools, as 
previous articles in these columns bear witness. A 
further such example is afforded by a two-spindle drilling 
machine recently completed by Messrs. Kitchen and 
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from the illustration, are drilled on the conical surface 
of the wheels which, moreover, are of a particularly 
dense steel. The drills are, therefore, guided as close 
to the surface as possible in long hardened bushes 
mounted in a heavy jig. The jig is carried on the end 
of a lever, and is balanced for easy operation. It 
will be evident that it must be capable of being raised 
for the putting into place and removal of the work. 
One of the requirements of the machine was that it 
should be capable of a high output, namely, 30 wheels 
per hour, and a revolving table has accordingly been 
provided. 

The table is carried on ball bearings with a relieving 
“* jack ” device to ensure easy turning by hand. The 
loading position is well clear of the working position. 
The dogs holding the wheels in place are adjustable 
radially in order to accommodate wheels of different 
diameters. Of the four dogs per wheel provided, two 
have a “ hold-down ” lug capable of radial traverse in 
the dog, so that it can be slipped aside and does not 
need removal when changing the wheel. The two 
levers on the base at the left hand are interlocked. One 
elevates and lowers the jig, and when lowering to the 
working position has been done, the table cannot be 
rotated. When the jig is in the top position, manipula- 
tion of the other lever is possible, the table-locking 
plunger is withdrawn, and the screw jack relieves the 
table sufficiently to admit of its easy turning. The 
general construction of the machine otherwise will be 
clear from the illustration. Each drill head is inde- 
pendently driven by a 5-h.p. motor and three spindle 
speeds are provided. The feed mechanism for both 
spindles is driven by the third motor, seen to the left. 
Three-feed rates are available and come into operation 
simultaneously on both spindles. The whole of the 
controls are on the left-hand side of the machine. 
Although the frame design, &c., may seem unnecessarily 
heavy, such proportions are advisable when, as in this 
case, the machine may be in the charge of unskilled 
operators. The internal gears are all of hardened 
nickel chrome steel, with the shafts mounted in ball 
bearings and lubricated by an oil pump. The weight 
of the machine is approximately 6} tons. 








‘LABOUR NOTES. 


Ar a meeting in Edinburgh last week of the Central 
Board of the Shipbuilding Employers’ Federation, 
Mr. F. E. Rebbeck, chairman and managing director 
of Messrs. Harland and Wolff, Limited, Belfast, was 
elected president of the Federation for the ensuing 
year. Mr. F. C. Pyman, managing director of Messrs. 
Wm. Grey and Company, Limited, West Hartlepool, 
and Mr. John Elliot, chairman and managing director 
of Mountstuart Dry Docks, Limited, Cardiff, were 
re-elected vice-presidents. Mr. A. M. Stephen, of 
Messrs. Alexander Stephen and Sons, Linthouse, 
Glasgow, was elected a vice-president to fill the vacancy 
caused by the elevation of Mr. Rebbeck to the presi- 
dency. Mr. J. W. Tocher, manager of the Ship Repair 
Department of the Wallsend Slipway and Engineering 
Company, Limited, was appointed chairman of the 
Conference and Works Board, and Mr. Fred. W. 
Dugdale, director and general manager of Messrs. 
S. P. Austin and Son, Limited, Sunderland, vice-chair- 
man. 





The Confederation of Shipbuilding and Engineering 
Trades has asked the Shipbuilding Employers’ Federa- 
tion for a preliminary conference to review the position 
of the industry in respect of wages. When the shipyard 
workers received the last increase of 2s. a week on 
time rates and 4 per cent. on piece prices, it was agreed 
that these rates should not be changed before the end 
of this year. Two or three important unions, including 
the Amalgamated Engineering Union, do not belong 
to the Confederation. 


The position created on the Clyde and in other Scot- 
tish districts by lightning strikes of workers in the 
repair industry to enforce local wage demands was 
considered by the Central Board of the Shipbuilding 
Employers’ Federation at its meeting in Edinburgh 
last week. It wasstated afterwards that the Federation 
took a serious view “ of the circumstances in which the 
full-time delegates of the Boilermakers’ Society staged 
these lightning strikes when ship repairers on the 
Clyde and at Leith had ships in the public and private 
docks with plates off and unable to leave.” 


An account of the discussions which have taken place 
between the Minister of Labour and representatives of 
certain industries on the absorption of the unemployed 





Wade, Limited, Halifax, for Russia, and illustrated 
on the opposite page. This machine is intended for the 
‘simultaneous drilling of two driving holes in railway | 
wheels. These holes are 1-968 in. (50 mm.) in diameter 


at approximately 22-in. centres, and, as will be clear 





into industry is contained in a White Paper (Cmd. 
5317; price 2d.) just issued by H.M. Stationery Office. 
The conclusion of the Ministry is that “ a valuable body 


sibilities of industry itself in regard to the vital problem 
discussed.” 


Six points, it is stated, have had consideration, viz., 
(a) the extent to which existing vacancies cannot be 
filled owing to the geographical distribution of the 
unemployed and inability to secure workpeople of the 
kind required when vacancies exist; (+) the actual 
or potential shortage of trained workpeople and 
the steps being taken or required for remedying this 
position, both as regards the present and the future ; 
(c) the extent to which, for other reasons, such as 
age or physical fitness, vacancies have not been filled ; 
(d) the determination of the effective labour supply 
among the unemployed nominally attached to various 
industries ; (e) the possibility of increasing the number 
employed by reducing the hours of work, limitation 
of overtime, rotation of shifts, standing-off at inter- 
vals, or by regular holidays, and the probable effects 
on wages and costs of such measures; (f) special 
problems affecting the employment of women and 
juveniles, including the question of the age of recruit- 
ment in the various industries. 


Mr. Stanley met representatives of employers’ 
organisations in the following industries :—Engineer- 
ing, iron and steel, wool and textile, building, electricity 
supply, bleaching and dyeing, railway services, glass 
and glass bottle, chemicals, public-works contracting, 
hosiery, and tobacco. Mr. Ernest Brown, on assuming 
office in succession to Mr. Stanley, met representatives 
of employers’ organisations in the following industries:- 
Shipbuilding and ship repairing, boot and shoe, brick 
and tile, pottery, gas supply, hotel and restaurant, 
sugar confectionery and food preserving, tin box, 
wholesale clothing, shirt making, light refreshments, 
and distributive trades. Later, discussions with the 
trade unions followed the general lines of those with 
the employers. 





On the subject of the shorter working week, it is 
stated that one large city which had examined the 
effect of a reduction on administrative costs estimated 
that the reduction of the hours of municipal employees 
to 40 per week would be equivalent to an increase of 
7d. in the local rates. Where it appeared that over- 
time existed which might be avoidable, or was so 
systematic as to amount to a lengthening of the 
normal working week, the industries concerned were 
invited to examine the situation and to consider what 
remedial steps could be taken. In two industries 
the Minister was asked to use his influence with public 
authorities and with those responsible for placing 
contracts, in order to secure that earlier notice and 
later delivery dates are given with a view to the 
reduction of overtime working. Steps were taken by 
the Department to implement this request in appro- 
priate cases. In the case of certain industries it was 
pointed out that overtime working was often necessary 
at key points in the productive process in order to 
release work which was required by workers at a later 
stage. 


A feature of the discussions was, it is stated, the 
number of cases in which employers’ organisations 
emphasised the existence of collective agreements in 
their industries bearing upon the questions raised, and 
of voluntary joint machinery, to which they evidently 
attached great importance, for the settlement of such 
questions in consultation with the trade unions con- 
cerned. The Minister made it clear that he desired 
to encourage the free working of such joint machinery, 
and that it was his intention in his discussions with 
the representatives of the industries to leave the field 
clear for the operation of joint machinery wherever it 
could be brought to bear on the subjects disclosed. 


On the point which is frequently raised that a reduc- 
tion of working hours would lead to an increase in the 
numbers employed, several industries furnished 
statistical and technical details. A detailed inquiry 
was made in one industry into the effect of a 40- or 
42-hour week on costs of production, proportionate 
increase in staff, output per man-hour and selling prices. 
Another industry has taken steps to consider in detail 
the possibility of applying a two-shift system and the 
effects of mechanisation. An industry that is making 
experiments to determine the possibility of a shorter 
working week will report to the Minister as soon as the 
results are known. Special emphasis was put on a 
reduction of hours in certain industries ‘‘ where there 
were indications that the working week of some classes 
of operatives, notably those employed on shift-work 
or on continuous processes, exceeded the normal 
working week of industry generally.” 





In the House of Commons on Friday last week, 
Mr. Rowson, the Labour member for Farnworth, 





of industrial information has been made available 
for the formation of Government policy and the respon- 





moved the second reading of the Annual Holiday Bill. 
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This measure, of which a summary was given in last | 
week's ENGINEERING, seeks to it obligatory on 
employers to give to every employed person an annual 
holiday of consecutive days with pay. Mr. 


mak« 


eight 


Grimston, the Unionist member for Westbury, moved : | 


That this House, while welcoming the continuous 
development of the practice of granting holidays with 
pay and favouring the extension of this practice by 


voluntary agreement, declines to give a second reading 
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to a Bill which interferes with the free negotiation of | 


the terms of employment between employers and 
employed and pays no regard to the great variety 
of circumstances in the many different industries and 
An interesting 
o'clock, Mr. 


occupations which would be affected.’ 

followed. Shortly before 4 
Rowson moved the closure, 
58. The amendment was negatived and the 


discussion 


votes to 
Bill was agreed to without a division 


The report of the British Columbia Department of 
Labour for 1935 states that investigations made during 

revealed that the practice of industrial home 

in Allegations 
owners their representatives 
on the trade, that a 
price for similar manufactured articles can be procured 
from a person or persons performing the work in the 
The report points out that this practice is 
unfair to both factory owners and factory employees, 
and the main objection to it is the impossibility of 
regulating working hours, which have been satisfactorily 
ed factory home workers, being 
paid at piece rates, no doubt work longer hours than 
ure allowed in the factory. A further objection is 
that it is practically impossible to prevent child labour 
in premises where industrial home work is carried on. 
he investigations have however, that the 
persons furnishing the material to home workers are 
individuals who do not come within the defini 
tion of an * employer ” as defined in the Factories Act. 
lhe report points out the urgent necessity of amending 
the Factories Act so as to define more specifically the 
and to make it a statutory require 
employers to obtain 
performing industrial 


ising are 
when calling 


wholesale 


and who, 


are informed lower 


entor for workers ; 


show n, 


largely 


employer 
for 
permits 

work in the 


term 
home workers and 
before giving out 


home 


ment 


or 


The weekly organ of the International Lebour Offic: 
at Geneva states that a collective agreement has been 
concluded between the Norwegian Shipowners’ Associ 
ation and the Masters’ Union, providing that, in cases 
where a master, in virtue of his individual agreement 
with the shipowner, is cither not entitled to leave with 
pay or is entitled to less leave than is specified below, 
he is to be granted either two weeks’ leave a year with 
full pay after year’s continuous service with the 
same company, or seven weeks’ leave after three years’ 


ome 


service 
for the period of leave is to be given instead. 
seven leave to given only every three 
years, and the monetary compensation cither when the 
at the company 


weeks’ is be 


master leaves the service or, 


every three vears 


Travelling expenses are to b 
himself, except when travelling on a ship belonging to 
the company, in free passage is to be 
granted Breaks due to circumstances 


which case a 


of service 


which was carried by 150 | 


made by faetory | 




















If the leave cannot be given, extra full pay | 
The 


s option, | 


paid by the master | 


beyond the master’s control, and lasting for less than | 


weeks in all, are not to entail loss of the right to 
leave, but must be made up by a corresponding period 
of service rhe agreement is to remain in operation 
until December 31, 1937, and is then to be prolonged 
for periods of one year at a time, subject to 
months’ written notice of denunciation by either party 
The qualifying service for masters in service when the 
agreement came into operation, is to be reckoned as 
from the date of their engagement by the company, 
provided they were not engaged prior to January |, 
1936. The agreement does not apply to the Wilhelmsen 
Shipping Company, in which a holiday 
salary. 


four 


illowance is 


included in the 


\ resolution recently adopted by the South African 
Federated Chamber of Industries at its annual meeting 
was as follows:—‘“ Having regard to the ten 
dency for the scale of skilled, and particularly unskilled, 
this Convention is of opinion that 
better served 


wages to incre 
the interests of the purchaser would be 


by a stabilised basis of tender, and the security of the | 
tenderer safeguarded, if in all Government, municipal, | 


divisional council and provincial contracts extending 
beyond a twelve-month period, provision were made 
for safeguards on the (1) In the event 
of any increase in the cost of production brought about 
by Parliamentary or provincial legislation during the 
period of a contract, such shall become a 
the contract. (2) Where Parliamentary or 


following lines 


increase 


charge on 


Fie. 3. 


two | 


provincial legislation has the immediate effect 
|reducing production costs, such reduction shall be 
allowed on the contract. (3) Where there is any ques- 
tion of the value of such increase or reduction, the 
parties concerned may by mutual agreement settle 
such amount, or failing agreement shall abide by an 
arbitration award. 


According to a recent study of population distribu- 
tion made under the auspices of the University of 
| Pennsylvania, the prospect of the absorption of large 
numbers of the unemployed in new industries is far 
from encouraging. In the course of the investigation, 
a consulting engineer made a survey of industrial 
research laboratories. Some 300 replies to his 
inquiries indicated, it is stated, that although in- 
dustrial research has emphasised the development of 
new produc ts there are few possibilities * of large new 
|industries coming into existence in the immediate 
future which will cause huge shifts in present un- 
employed labour.” This engineer also reports that 
in the past ten years more inventions and products 
have come from industrial and scientific laboratories 


of 





than from the old type of inventor carrying on his 
work alone. If, therefore, he says, new products 
should develop into ‘“ new industries,” they would 
probably tend to provide more continuous employment 
for the labour forces connected with the establishments 
which support such laboratories rather than to absorb 
large numbers of persons who are at the present tim 
without work. 


As a matter of fact, the authors of the study say, 
some so-called new industries will have a negativ: 
effect, at least on employment in manufacturing as a 
whole. The photoelectric cell, for example, is now 
“technically reasonably perfect and undcubtedly on 
its way to wider application.” Its manufacture will 
provide some work for the persons making these instru 
ments and making the machines for their manufactur 
That increase in employment, however, will be mor 
than counterbalanced by the reduction of workers in 
sorting, grading, and control operations in a very larg: 
number of industries in which the device will quit 
probably be adopted. 
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INGOT TURNING LATHE. 

















WELDED UNDERFRAMES FOR 
L.M.S.R. GOODS WAGONS. 
{monG the numerous examples we have given from 
time to time illustrating the increasing use of welding 
as a method of construction, one of a welded railway 
wagon will be found in ENGINEERING, vol. cxxxix, 
page 609 (1935). A further interesting example of 
welding in railway work is afforded by the under- 
frames for 12-ton covered goods wagons, shown in 
Figs. 1 to 3 on the opposite page. The wagons, 
of which 35 have been constructed, have recently 
been completed at the Wolverton Works of the 
London Midland and Scottish Railway, to the chief 
mechanical engineer of which, Mr. W. A. Stanier, we 
are indebted for the material on which this article is 


based. The general design of the frame is best seen in 
Fig. 2. It will be noted that the rolled-steel sections 


of which it is composed are all welded together, rivets 
being only employed for “ fittings,” that is, parts which 
may require renewal, including the axle-guards and 
part of the brake gear. The brake block hanger 
brackets are, however, welded on. The underframe is 
17 ft. 6 in. long over headstocks and 7 ft. 8 in. wide 
over side rails, the extreme width over the door angles 
being 8 ft. 4 in. The wheels are solid rolled, and are 
3 ft. 1} in. diameter on the tread, with a wheelbase 
of 10 ft. The brakework, springs, draw gear and buffing 
gear are standard and the main members are the same 
1s those used on riveted wagons, and are of the new 
British Standard rolled-steel sections. The solebars, 
headstocks and crossbars are 9 in. by 34 in. by 3-in. 
channel, the diagonals, longitudinals and diagonal head- 
stock stays are of 6 in. by 3 in. by 4-in. channel, and 
the side rails are 24in. by 24 in. angles. The saving in 
weight over the riveted wagon is 5 cwt. per wagon. 
rhe welding, which is electrical, was carried out on 
a series of jigs, the layout of which is now extended 
to enable a complete and entirely progressive system of 
welded construction to be carried out at Wolverton. 
One of the jigs is shown before loading in Fig, 1. 
Previous to using this jig the crossbars, longi- 
tudinals and drawbar cradle carriers are assembled in 
another jig, tack-welded, and then welded. The ends 
of the members are all sawn or milled square or 
chamfered to give close abutment. The jig, shown in 
Figs. 1 and 2, is supported on trunnions capable of 
elevation, as shown, this arrangement enabling most of 
the welds in the different planes to be made horizontally. 
he various grips are actuated by handwheels. The 
sequence of operations is as follows: The headstock 
Stays and diagonal stays are first tack-welded: to the 
diagonals and headstocks, and the diagonals tack- 
welded to the crossbars and headstocks, work proceeding 
simultaneously from both ends. The solebars are then 
partially welded to the headstocks, then to the crossbar 
flanges, these stages being followed by the welding of 
solebars and crossbars, longitudinals and crossbar webs. 
As lar as possible, this stage of the work is carried out 
from the centre outwards so as to eliminate the possi- 
bility of distortion of the underframe. The final stage 
consists of the complete welding of the stays to the 
diagonals and the diagonals to the headstocks, followed 
by the welding of the inner flanges of diagonals and 
crossbars and of the stays to the headstocks. The jig is 
rotated as necessary during these operations. 
Reference to Fig. 2 


| consists of the following operations in the order given : 

Welding the drawbar plates to the headstocks ; tacking 
} and final welding of the four buffer trimmers, each a 
| fabricated fitting, to the diagonals and solebars ; spring 
stops, rope hooks and one vee-hanger tacked and welded 
| to the solebars, further rotations of the jig being made 
}as required. Before removal from the jig, the axle- 
guards, which are riveted to the solebars prior to the 
welding operations, are set and lined up and the springs 
| mounted and coupled up. The frame as thus completed 
| is then removed. Thus isolated any welding which 
has been before inaccessible is completed in whatever 
order is most convenient. The side rails are next care- 
fully lined up and gauges inserted together with the 
necessary distance pieces. These are then welded, first 
to the solebars and then to the headstocks, the stays 
being afterwards welded. No particular order is found 
necessary and the last operation completes the welding 
of the underframe structure. The corrugated steel 
ends of the wagon body, prepared by welding the upper 
and lower halves; the several stanchions, with their 
door stops, weather strips and other details welded on, 
are then placed in position on the underframe. The 
relative positions of these parts are determined by a 
series of gauges and trammels. They are first cramped 
together, then the ends are tack-welded to the outer 
side of the headstocks, then completely welded to 
the inside of the headstocks and side rails, followed by 
welding of the stanchion. The whole of the welding 
is carried out at an amperage varying from 175 to 180. 
The fillet weld size varies between } in., in., and 
2 in. 

It is another proof of the value of welding when pro- 
perly carried out, that the frame constructed as described 
above survived some severe tests with only minor 
damage to two of the joints, though every member of 
the frame was distorted, some of them severely. The 
first test consisted of shunting a completed frame into 
a train of condemned wagons. The average speed over 
a distance of 88 yards prior to impact was 15 m.p.h. 
On impact, the wheels became derailed, three axleboxes 
were broken and two bolt heads on the vee-hanger were 
sheared off. No joint in the frame showed any signs 
of failure. The frame was then placed on the rails again 
and a goods brake wagon attached to it on the trailing 
side, the assembly being then sent into a train of con- 
demned wagons at an average speed, over a distance of 
88 yards, of 35 m.p.h. On impact, all the axleboxes 
were shattered and the wheels shot out from under the 
frame. Upon careful examination of the bent and 
distorted frame, only two of the joints showed signs of 
failure. These were adjacent to one another and 
occurred at one of the junctions between a crossbar, 
longitudinal and diagonal. The frame after testing is 
shown in Fig. 3 with the fittings removed. 


By 
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28}-IN. CENTRE SQUARE-INGOT 
TURNING LATHE. 


Or the specialised machines we describe from time 
to time, the square-ingot turning lathe shown in the 
accompanying illustration is a good example. This 


structed by Messrs. Craven Brothers (Manchester), | 





Limited, Vauxhall Works, Reddish, Stockport, is | 


| designed for machining ingots having cast sizes from | 
will show the next stage, which | 7} in. square to 21 in. square, and of a maximum! August, 198 were of United Kingdom origin. 
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| length of 6 ft. 9 in. on the body. The centre height is 


|28} in. It will turn the corner radii and can deal 
equally well with ingots having either flat. concave, or 
|convex sides. In general construction, the usual 
| lathe principles are followed, there being a fixed head- 
stock, a sliding tailstock, and a saddle with longitu- 
| dinal and cross traverse. The tool heads on the saddle 
| are, however, of quite different design to the normal. 
| The main drive is by a 35-h.p. variable-speed motor 
| with push-button control, seen at the left of the 
| illustration, transmission to the headstock gears being 
| through a flexible coupling. These gears, which are 
| heat-treated, are mounted on solid splined shafts 
|carried on ball or roller bearings. There are four 
| gear changes, giving, together with the speed variation 
| of the motor, a spindle-speed range in infinitely small 
steps of from 1-5 r.p.m. to 10 r.p.m., approximately. 
The final drive to the faceplate is by spur ring, and 
a pinion solid with its shaft and supported on both 
sides by roller bearings. Lubrication is by an oil 
| pump driven from one of the gear shafts, the bearings 
| being positively lubricated and cascades being employed 
for the gears. Ample windows and interior illumination 
is provided in the headstock cover, which is also 
provided with a mechanical tachometer and an ammeter 
enabling the spindle speed and current consumption 
to be seen at a glance. The spindle is ex- 
ceptionally heavy, and is mounted in Craven, special 
phosphor-bronze bearings, with a ball bearing to take 
the end thrust. The front journal is 11 in. in diameter 
by 16 in. long, and the rear journal is 7$ in. in diameter 
by 11} in. long. 

The saddle is unusually massive and correct align- 
ment is ensured by a narrow guide on the front slide 
of the bed. The material is a close-grained high-tensile 
semi-steel, the ways of the bed being specially densened. 
Spring-loaded wipers and one-shot lubrication are 
provided on the saddle. Similarly, the tool slides are 
effectively protected from swarf, scale, &c. The 
slides are automatically given the necessary cross 
| traverse for taper turning by a tangent bar at the 
back of the machine. This normally gives an even 
cut for the full length of the ingot, but it may happen 
that at certain parts a deeper cut is necessary. This 
is obtained by a quick adjustment of one or other of 
the tools. The tool holders, as will be gathered from 
the illustration, are of the rocking type. The pivots 
about which they swing are slightly below the cutting 
point of the tools in their most retracted position. 
The degree of oscillation is adjustable to suit various 
sizes of ingot. The cams controlling the oscillation are 
so formed that, when used for the contour of ingot they 
are made for, they automatically compensate for the 
change of shape from the small to the large end of the 
ingot, no change of cam being required for different 
sizes of ingot as long as the contour is the same. The 
top cutting angle of the tool is presented to the square 
ingot as this is rotated, in such a manner that the 
angle remains correct. 

The tool holders are oscillated by gear and link con- 
nections to the cam, the spindle being hardened and 
ground and being mounted in a hard-bronze sleeve and 
roller bearing fitted in a steel box. The right-hand 
tool head is adjustable longitudinally to enable varying 
lengths of ingots to be divided between the two tools. 
The range of cutting feeds provided is from 0-03125 in. 
to 0-25 in. per spindle revolution. The longitudinal 
feed to the saddle is given by the screw seen at the front 
of the bed, which engages with a long nut of the firm’s 
special bronze, fitted directly in the apron. The cam is 
driven through a very large shaft from gearing in the 
headstock. Adjustable worm reduction gear enables 
the relation between the cam motion and the rotation 
of the spindle to be varied when setting up, if tais is 
found necessary. For instance, should the driving end 
of an ingot be not truly in line with its body, this 
difference can be compensated for, within reasonable 
limits, by this device. The hardened cam with its 
driving gear is mounted on a splined shaft with trunnion 
bearings, the whole forming a unit which can be readily 
removed from the apron. The mechanism rotates in an 
oil bath. The motor seen at the right of the bed is of 
3 h.p. and is of the reversing type with push-button 
control. It provides quick longitudinal traverse in 
either direction to the saddle. 

The tailstock is provided with a smal] motor for quick 
traverse of its barrel. This motor is also of the reversing 
type and is of ? h.p. with push-button control on the 
tailstock casting. The barrel is 84 in. in diameter and 


| 
| 
| 





| the whole tailstock is solidly constructed to eliminate 


vibration or chatter when heavy cuts are being taken. 
Longitudinal adjustment is provided by worm gear, 
the actuating handwheel for which can be transferred to 
either side of the tailstock as required. The screw seen 
below the tailstock enables the latter to be traversed 
by hand if necessary. The centre is of the rotating type 


machine, three of which have been recently con- | and is mounted in heavy ball and roller bearings. 








Moror Cyc.es in Sours Arrica,—Of the 210 motor- 
cycles registered in the Union of South Africa during 
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ELECTRICAL DIMENSIONS 
AND UNITS. 


As but little time was available for Dr. F. W. Lan- 
chester, F.R.S., to reply to the discussion on his 
paper entitled “‘ Electrical Dimensions and Units,” 
read at the meeting of the British Association in Black- 
pool, on Monday, September 14, before Section G, 
he concluded his necessarily brief remarks, as men- 
tioned in our report on the discussion, on page 344, 
ante, with a statement to the effect that he would 
answer some of the questions raised in writing. This 
further reply has been communicated to us and is 
printed below, but considerations of space have ren- 
dered it necessary for us to abridge it; this has been 
done with Dr. Lanchester’s approval. The paper 
itself will be found on pages 347 and 376, ante. 

There were in all nine contributors to the discussion. 
As might be expected, in view of its controversial 
character, the paper did not escape adverse criticism ; 
on more than one point the author found himself 
vigorously attacked. Before dealing with his critics 
in detail the author will review the discussion as a 
whole. The illustration in which an orange and an 
apple were made use of, as representing electrostatic 
charge and magnetism, or magnetic pole, respectively, 
was introduced in order to bring home to the audience 
an unfamiliar aspect of a well-known fundamental 
truth, namely, that the magnetic field which makes 
its appearance as due to an electrostatic charge in motion 
is a question of relativity. A charged body may appear 
giving rise to magnetic field to one observer, 
whilst to another observer it may wear the aspect of an 
electrostatic charge or charged body pure and simple. 
The magnetic field noted by the first observer is due to 
relative motion. It would be against the principles 
of relativity to consider either observer as stationary, 
but he that is stationary relatively to the charged body 
is able to perceive no magnetic manifestation. To such 
an observer the condition of the body may be fully 
specified in terms of static charge. To an observer 
in a state of motion relatively to the body this is not 
so, the specification must include a velocity in some 
shape or form. But the difference observed in this 
second case is a magnetic field which was not present 
previously, and is still not present to the observer 
who is stationary relatively to the body. 

Dr. Howe suggested that he would like me to produce 
a banana and call it mass, the challenge (sans banana) 
was at once accepted. If a mass, say a | lb. “ weight,” 
be conned by an observer without relative motion 
it may be fully specified in terms of mass, dimensions 
M (by definition). But if a second observer in motion 
relatively to the first be called upon to specify what 
he observes, it is a different matter; his specification 
has to include a velocity. He may declare that what he 
observes is of the dimensions of momentum, M L/T, or 
alternatively, he may express it as of the dimensions 


Ti The 
specify in terms of mass and velocity, namely, 1 Ib. 


at velocity = V, but the dimensional 
expression is not affected. One thing it is necessary 


‘ 


a 


as 


of energy, second observer might still 


mass moving 


to add if the direction of motion of the mass is 

rectilinear, the specification may be given in terms of 
ML . 

momentum, T and adirection, for momentum 


is a vector entity. If the velocity is in the nature of a 
spin or orbital motion, we are probably in the right 
by specifying in terms of energy. It is almost unneces- 
sary to add that when two things cannot be fully 
described and specified in the same terms, they cannot 
be regarded as identical. 

Now I will meet Sir James Henderson on his own 
ground. The Ricker dimensional table is accepted 
by him so far as concerns the E.M. dimensional expres- 
sions. The argument is founded on the work of Maxwell 
made precise by the acceptance of Ampere’s theory, 
in which magnetism is due to electrical charges in 
orbital or circulatory motion. Now these electrical 
charges are not in rectilinear motion, so that in taking 
velocity into account we are not concerned with 
momentum (a vector entity) but with energy. Hence, 
where and to whatever extent mass M enters into the 
dimensions of electrical charge, we must substitute 
MI2 
’ 
sions of which in the E.M. system 


> Mi Lt 
of Mt T 


in the case of electrical charge the dimen 
M! Lt, in place 


the dimensions of 


or 


we introduce so that 


magnetism (dependent upon electrical charges in 


Mt L?! 


circulation) becomes which agrees with the 


accepted value in the E.M. system as in the Riicker 
table. This quite satisfactory. The author 
far is in agreement with Sir James. 

But it is now time to take cognisance of a difficulty 
which We will pass from the consideration 
of dimensions to that of units. In reply to the passage 


Is 80 


arises, 


in the paper concerning the need for the recognition 
of 


the electrostatic units, Sir James writes :—‘* The 
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electrostatic units remained as units having the same | was coined by me for the occasion, and also in my book, 
relation to the electromagnetic units as before, but | 


their dimensions were those of the electromagnetic 
system. This means that 3 10° units of charge as 
measured by the repulsion of two equal charges (in 
theory point charges) at 1 em. distance in accordance 
with Coulomb’s law, will be required to equal one unit 
charge c.g.s. E.M.U. This factor, 3 10, is the 
velocity of light. This to indicate that the 
number of E.M.U. of charge in any particular case 
must be multiplied by the velocity of light to give the 
number of E.S8.U., and either the dimensional expression 


seems 


— L : 
must be multiplied by —, as in the case already exa- 


mined, making the dimensions of electrical charge 
Mi Li 
- ; 
Riicker’s table, which Sir James denies, or in this 
particular case, the factor 3 x 10" has in some myste- 
rious manner become a dimensionless number, i.e., 
a mere numeric. The position is difficult. 

As bearing on this, it is agreed that the dimensions 

of magnetism (“‘ pole”) in the E.M. system, are given 

: Mi? Lit 
the expression FF 
appears in the Riicker table, but has been shown to 
arise independently from considerations of relativity. 
In any case it is admitted by Sir James. Also there 
is identity in the experimental procedure as between 
Coulomb’s experiment in determining the unit of charge 
and the unit of pole, and it can only be by some artificial 
expedient that the dimensions of charge in the E.S. 
system can be made different from the dimensions of 
pole in the E.M. system. It is certainly fair to assume 
that they are identical. And this leads to the same 
conclusion as that given above. 

So that it would appear we are forced to admit that 
the E.S. system cannot be ignored. If we follow the 
matter further we find that the expression for pole 
flux in the E.S. system is dimensionally related to that 
in the E.M. system, just as the expression for charge 
in the E.M. system is related to that in the E.S. system. 
In other words, the dimensional expressions for electro- 
static charge and pole flux are symmetrically disposed 
as familiar to us in the Riicker table. 

So long as we deem ourselves tied to Sir James’ 
premises, it does not seem possible to quarrel with his 
conclusions, but the author has shown that before these 
conclusions can be accepted certain real or apparent 
inconsistencies must be disposed of. The difficulties 
here arising have driven the author to question the 
premises. 

There is one point on which it is necessary to comment. 
Sir James Henderson and other speakers have harped 


, which is the expression in the E.S. system in 


by this is not only as it 


upon the meaning of the expression r The only 
ra ) 


thing about this expression on which agreement seems 


to exist is that as a whole it is of the dimensions 
L? . : : 
T° Some writers have ignored A or assumed it 


equals 1 (a numeric), and given the dimensions of k pu 

T? 

L? 
properties of the ether. Nowadays when the existence 
of an ether is considered doubtful, it is the fashion to 
refer to the entities denoted by these symbols as 
‘space "’ properties. This is merely the substitution 
of one word for another. The fact is that the objections 
which have led the modern physicist to question the 
existence of an wether, namely, the new philosophy 
expounded by Minkowski, are not met by the substitu- 
tion of one word for another ; relativity tells us that 
space as a fundamental conception has to be abandoned. 


In the old days k and yu were regarded as 


as 


And under the tenets of relativity, the group 
is to be regarded as mere mathematical scaffolding 
and is replaced by its admitted dimensional equivalent 
‘m7 Cc 

az 3 individually, A, k, and py are mere phantoms 


belonging to the philosophy of the past. And in 
this case L has the value c?, or in c.g.s. units numeri 

as Ta § > -£.8. ts i- 
cally 9 10”, Without doubt this statement will 


cause offence to the worshippers of Maxwell, just as to 


declare any passage from Shakespeare as weak or | 


unworthy is blasphemy in the ears of those who blindly 
worship at his shrine ; yet it is to be remembered that 
the theory of relativity did not exist in Maxwell’s 
day, and it is to his everlasting credit that his work 
not only accords with the new philosophy but is even 
regarded as one of its main pillars of support. 
Touching the remarks of Professor Marchant, there 





| 
| 


| 


The Theory of Dimensions, page 302, to denote systems 
such as the series in question. If we read the docu. 
ments cited in Appendix II the inevitable impression 
is that it was supposed or assumed that the M.K.S. 
system was something unique in its properties, and 
if there is any sign in the published documents (or 
elsewhere) which will justify Professor Marchant in his 
assuming prior knowledge of the true standing of thy 
M.K.S. system as merely one of a number of possibles 
(called by me congruent), I think he should have put 
it forward, and not stated by implication that it was a 
matter on which he was already fully informed 
Moreover, once admit the fact that the M.K.S. system 
is merely one of a number of congruent systems, as 
laid down in Table II, », becomes a numeric, and th: 
case for regarding it as the “ permeability of spac: 

is lost and gone: this certainty was not understood 
by the members of the I.E.C. or the 8.U.N. Commission 








THE FIFTH PUBLIC HEALTH 
EXHIBITION. 


(Concluded from page 584.) 


Amone the refuse-handling vehicles in the exhibition 
there remain to be described two further examples of 
collector bodies specifically designed to apply a con 
siderable compression to the contents, these being, 
respectively, the Eagle and the Transport * Propelle: 
types. One of the earliest types of such vehicles, 
the side-loading Pactum, was introduced by Messrs 
The Eagle Engineering Company, Limited, of Warwick. 
who showed in the recent Exhibition a late: 
development, the Compressmore, for which it was 
claimed that 30 cub. yards of refuse could be compressed 
within a body of 15 cub. yards capacity. As in the 
former machine, compression is effected by an oil- 
operated hydraulic ram disposed longitudinally, but 
in this instance the cylinder is within the body, at a 
height which would normally keep it clear of the piled 
refuse. 

The arrangement is shown in Figs. 11, 12 and 13, 
opposite. The vehicle is loaded from the rear, full-width 
steps being provided for the loaders, who empty the bins 
over a low tail door. Along its lower edge the doo 
is hinged to the compression plate, which lies fiat 
in a in the floor. Tie bars are attached 
at their lower ends to the tail door, and their upper 
ends to the cross head of the hydraulic mechanism, 
which is supported by rollers on a track strongly 
braced to the body framing. Refuse dumped overt 
the door is allowed to pile to the height of the 
door, or slightly above it. Pressure oil at 800 |b 
per square inch, supplied by a rotary pump driven 
from a power take-otf from the transmission, is then 
admitted to the cylinder, and the inward stroke of the 
ram draws forward the taildoor and the compression 
plate, which pivots, as shown in Fig. 13, about a hinge 
at its front edge, so forcing the refuse forward in the 
body. The return stroke restores the plate and door to 
their former positions, as in Fig 12, for further loading. 
When, by successive strokes, the whole body is filled 
with compressed refuse, the ram, compression plate and 
door are left in the forward position to hold the load, 
and the floor of the recess, in which the plate lay during 
loading, forms a seat for the loaders during the journey 
to the discharge point. The body, which measures 
16 ft. long, 5 ft. 6 in. high, and 7 ft. wide at the rear. 
is of all-steel construction, and tapers slightly towards 
the front end. It is mounted on a Thornycrott 
chassis, and is fitted with a hydraulic tipping ram 
designed to give a tipping angle of 45 deg. 

Other exhibits on the Eagle stand included a com- 
bined gully and cesspit emptier of approximately 
550-gallons capacity, supplied as required on either a 
3-ton or 4-ton chassis, and a two-wheel trailer equipped 
for the work of a dental clinic; further examples 
of Eagle bodies were to be seen on the stands of Messrs 
J. I. Thornycroft and Company, Limited, who showed 
a 12/15 yard collector on a “Sturdy” low-loading 


recess 


| chassis fitted with a 4 cylinder side-valve petrol engine 


of 62 brake horse-power, and Messrs. Guy Motors, 
Limited, Fallings Park, Wolverhampton, whos 
exhibit comprised a 12-yard rear-loading collector with 
a Principality moving floor, and a 7-yard collector on 
a 10-ft. 6-in. wheelbase ** Wolf” chassis with a 4-cylinder 
overhead valve engine of 30 h.p. R.A.C. rating, 
developing a maximum of 50 brake horse-power. 
The 12-vard body was fitted with a movable. barrie! 
of galvanised steel. fixed to the floor. The smalle' 
vehicle was equipped with hydraulic tipping gear. 


is only one point on which I wish to make comment. | also of Eagle manufacture. 


I would like to be informed where, either in documents 


published by the I.E.C., or elsewhere, Professor Mar- | for the latest form of the Transport ~ 


An unusually high degree of compression 1s claimed 
Propeller ” refus« 


chant can find any mention of the fact that the M.K.S. | collector, shown by Messrs. Transport Engineering, 


system is one of ‘eleven possible”’ systems. 


there for the first time 
have been used before, the term 


Moreover, although it may 
* congruent system ° 


This | Limited, : 
appears in my paper, and, so far as I know, it appears | described in some detail in the abstract of Mr. 





and 

H 
Ardern’s paper on the compression of refuse, which ap 
peared on page 563 of our issue of November 20, It ts 


561, Old Kent-road, London, 8.E.1I, 











ENGINEERING. 











EXHIBITS AT THE PUBLIC HEALTH EXHIBITION. 
















































































CoMPRESSMORE ReFrusE CoLtector; Messrs. THe EAGLE ENGINEERING 
Company, LIMITED. 


Figs. 11 To 13, 

















Fie. 14. 


Fies. 14 anp 15. PaGEFIELD PHa@nix REFUSE 
CotLtector; Messrs. WALKER Bros. (WiGaQ), 
LIMITED. 


illustrated in Figs. 16 and 17, page 624. The mach- 
ine exhibited was slightly less in capacity than 
that tested by Mr. Ardern—1l2-cub. yards instead of 
13-yards—and had a cylindrical body, to give the 
strength necessary to withstand the applied pressure. 
The compression in this unit can be varied to suit 
light or heavy materials, and the speed of the loading 
screws also is variable at will. As in a majority of 
modern collectors, special compartments were provided 
behind the driver’s cab for saleable refuse, and for the 
loaders’ clothing, &c. A collector of more orthodox 
type was also shown by Messrs. Transport Engineer- 
ing, Limited, among the vehicles in the adjacent Gilbey 
Hall, this being a rear-loading 12/15 yard machine on 
a Dennis 3-ton low-loading Municipal chassis fitted 
with the Transport all-steel rust-proofed moving 
floor, and with remote control to the tail door. 

A drawback experienced with the container system 
has been that the transport of the containers themselves 
may represent a large part of the pay-load which 
the collecting vehicle might otherwise carry, and to 
obviate this a new type of collecting van has been 
evolved by Messrs. Walker Brothers (Wigan), Limited, of 
Pagefield Iron Works, Wigan, and was displayed on their 
stand. Illustrations of this ‘* Phonix ” model are given 
in Figs. 14 and 15, on this page. In this system, which 
has been designed particularly to deal with domestic 
refuse from blocks of flats, the containers are not fitted 
with wheels, but are mounted on fixed stands. By 
means of a special lifting truck, each container in turn 
is raised from its stand and wheeled to the collector, 
which is provided with two runways arranged to project 
over the tail door. Electrically operated lifting gear 
hoists the container to a sufficient height for emptying 
into the van, which has a useful capacity of 10/12 cub. 
yards, after which the container is washed by a spray 
of pressure water, inverted for draining, and transported 
back to its permanent stand. Containers of dilfering 
widths can be handled by the same apparatus, and the 
gear is also suitable for dealing with street sweepers’ 
bins, which can be lifted two at atime. The chassis is 
the “ Pagefield Prodigy,” already extensively used 
in London and elsewhere, and is fitted with hydraulic 
tipping mechanism. An electric dust-extracting fan 
can be provided at the front end of the body if desired, 
discharging throuzh filters to avoid the nuisance ot dust, 

At various times we have already described most of 
| the three-wheeled tractors shown in the Exhibition 
| in conjunction with different types of body, but refer- 
| ence may be made here to the “ Cob Senior” mobile 
| unit included in the Karrier display, a development, 
| which has recently been put into production, of the earlier 
|“*Cob” and “Cob Major” models. The side-valve 
engine of the “‘ Cob Senior,”” which is designed to deal 

with a pay-load of 6 tons, has six cylinders, of 75 mm. 
bore and 120 mm. stroke, giving a capacity of 3,180 c.c., 
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and is rated at 26 h.p., the maximum output being 
70 brake horse-power. It is constructed as a self- 
contained unit with the gear box, elutch and change 
speed mechanism, and is attached to the frame by a 
three-point suspension. A detachable head is fitted. 
High-tensile steel stampings are used for the connecting 
rods, and for the crankshaft, which is supported in three 
bearings. The fully forced-lubrication system is 
supplied by a pump driven by skew gearing from the 
crankshaft, and a duplex chain drives the camshaft. 
The equipment includes a Solex governor-type car- 
burettor and air cleaner, coil ignition with semi- 
automatic advance, and thermostatic control of the 
circulating water. The single dry-plate clutch, 11 in. 
diameter, operates on a cast-iron friction face within 
the steel flywheel. Four forward speeds and reverse 
are provided, in the one-piece cast gear-box, and 
there is a power take-off shaft for driving auxiliary 
mechanism as required. Worm-and-wheel steering 
gear to the front wheel gives a lock of about 160 deg. 
Che twin rear wheels have 25-in. by 6-in. pneumatic 
tyres. The total chassis weight, with coupling gear, is 
26 ewt., and the unit is stated to turn in a circle of 
18-ft. diameter. 

One other machine from the Karrier range, which 
may be briefly mentioned, was the re-designed “ Colt ” 
sweeper, the basis of which is a “ Colt ” three-wheeler 
chassis, driven by a four-cylinder engine rated at 
14 h.p. and developing 47 h.p. on the brake. The 
brush is | ft. 10 in. diameter, in six sections, and sweeps 
a track 6 ft. wide. It is mounted on spring-loaded 
levers, giving an independent balance at each end, and 
the pressure on the road is regulated by handwheel. A 
rectangular water tank behind the driver’s seat contains 
180 gallons, and discharges through a front sprinkler 
pipe fitted with a series of fan-shaped jets, the necessary 
pressure being imparted by a semi-rotary pump, the 
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stroke of which is variable and controlled from the 
driving position 

Similar dual-purpose machines were shown by Messrs 
Lacre Lorries, Limited, 78, York-road, London, N.1, 
(Fig. 18), Messrs. Lewin Road Sweepers, Limited, Leeds, | 
and Messrs. Dennis Brothers, Limited, of Guildford. | 
The type displayed by the latter firm was of recent design | 
and, like the Karrier sweeper, brushes a 6 ft. track 
The water tank, however, was « onsiderably larger, hold 
ing 500 gallons. The supply to the sprinkler was by | 
gravity, but a pump was also fitted, to discharge through 
two delivery heads for flushing gutters. The brush 
mounting has been specially designed to facilitate the 
rapid replacement of a worn brush, and it is stated that 
the old brush can be removed, a new brush fitted, and 
the vehicle returned to service within the space of a 
few minutes. The “V.S.C.” type Vacuum-Sprinkler 
Sweeper Collector of Messrs. Lewin Road Sweepers, | 
Limited, mounted on a 2-ton Bedford chassis with | 
27-h.p. engine, has tandem channel brushes with | 
independently variable height control and a vertical | 
elevator which conveys the sweepings into the totally- | 
enclosed steel body. When sweeping dry, dust too | 
light to be picked up by the brushes is sucked up and | 
delivered into the side chambers of the body. The | 
width of sweep is 7 ft. Discharge is by end tipping, | 
the gear raising the body to a maximum angle of 
DO deg. | 

The Precision *’ 


| 


Diesel roller shown by Messrs. | 
John Fowler and Company (Leeds), Limited, in the 
exhibition of 1934 was again on view, no material | 
alteration in the design having proved necessary in | 
the intervening period; and the other side of their 
stand was occupied by a “ Minor” trailer-type gully 
emptier, drawn by a Scammell mechanical horse, | 
and fitted with a tank to hold 500 gallons of sludge, 
200 gallons of clean water, and 80 gallons of waste 
water. This machine, also, did not differ to any 
extent from the model previously exhibited. 

A 7-cub. yard refuse body, arranged for 
hydraulic end tipping, was shown by Messrs. Vauxhall 
Motors, Limited, Luton, mounted on a Bedford chassis, 
and a number of Bedford and Vauxhall ambulance and 
other chassis were included in the same display. Two 
fully-equipped ambulances, one of 20 h.p. and the 
other of 18 h.p., also, formed the exhibit, of Messrs. 
The Austin Motor Company, Limited, Longbridge 
Works, Birmingham; and Messrs. Clement Talbot, 
Limited, Barlby-road, Ladbroke-road, London, W.10, 
were another firm who confined themselves to ambulance 
work, for which they showed a six-cylinder 20-9-h.p. | 

Talbot” with a two-stretcher ambulance body. | 
Yet another ambulance, on a Fordson chassis of | 
8-ft. 10-in. wheelbase, was shown on the stand of | 
Messrs, The Ford Motor Company, Limited, Dagenham, | 
Essex, who were also exhibiting a number of refuse | 
collectors with moving-floor and other patent bodies, 
and the Fordson Tug, a three-wheel tractor unit 
fitted with an 8-h.p. four-cylinder engine, and designed | 
to haul a pay-load up to 2 tons weight ; but the chief 
item of interest on this stand appeared to be a neat 
first-aid anti-gas ambulance, on a standard 5-cwt. | 
light van chassis. Originally intended for emergency | 
work in connection with sewers, and other accidental 


wagon 


|duties, it is 


|ing wit h 











Frias. 16 AND 17. 


TRANSPORT PROPELLER REFUSE COLLECTOR; Messrs. TRANSPORT 


ENGINEERING, LIMITED. 


resuscitation 
fully 
equipped with a stan- 
dard Siebe, Gorman 
first-aid outfit of gas 
masks, oxygen cylin- 
ders, &c. ; and, for deal- 
poisonous 
with gas-proof 
clothing. The capacity 
of so small a unit, of 
somewhat 


anti-gas 


gases, 


course, 18 


| limited, but its extreme 


mobility probably out- 
weighs this limitation 
for the majority of 
peace-time require- 
ments. 

Among other exhibi- 
tors making a special 
feature of municipal 
vehicles or their equip- 
ment, may be men- 
tioned Messrs. Garner 
Motors, Limited, North 
Acton-road, London, 
N.W.10, who showed 











a heavy-duty street 
watering and spraying 
machine fitted with a 
tank of 1,000-gallons 


| capacity, and a dual- 


purpose low-loading refuse collector with an H.R.C. 
body, suitable either for side loading or for the collection 
of bins or orderly trucks. Refuse collectors also 
constituted the main exhibits of Messrs. Electricars, 
Limited, Lawley-street, Birmingham, 4, 
4-ton and the 2}-ton models being represented. 


Fic. 18. Tarer-Waeert Roap Sweerer ; Messrs. Lacre Lorrizs, Limirep 


types were fitted with end-tipping gear, electric 
hydraulically operated. Messrs. Bromilow and 
Edwards, Limited, Foundry-street, Bolton, who have 
now acquired the rights in the “ Principality *’ moving 


both the | floor, occupied a stand jointly with Messrs. Vulcan 
Both ! 


Motor Services, Limited, Southport, to show refus 
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vehicles fitted with this type of floor, which has 
been mentioned already in other connections; and 
Messrs. John Sherwood, Cornwall-road, London, 
W.11, whose “ Ideal” self-packing body was described 
in our account of the exhibit of Messrs. The Associated 
Equipment Company,: Limited, showed on their own 
stand a smaller model of the same general design, 
mounted on a standard ?-ton Dodge chassis. Another 

‘Ideal” body was included among the exhibits of 
Messrs. The Ford Motor Company, Limited, on a 
Fordson 3-ton, 157-in. chassis. 

As will be appreciated from the foregoing particulars, 
municipal motor vehicles predominated among the 
exhibits, but there were in addition a number of stands 
devoted to plant for water purification and sewage 
distribution, pumps, instruments for measuring and 
recording, mechanical apparatus for the maintenance 
of parks, &c., and for the preparation of food in large 
institutions, some account of which may now be given. 
Much of the plant under all these headings has now 
reached a stage of stability in design almost approaching 
to standardisation of essential features, and therefore 
did not differ outwardly from that displayed and 
described in connection with previous exhibitions ; 
but even in the simpler mechanisms there is no finality, 
and a careful examination usually revealed some 
improvement in details. An instance was to be found 
in the re-designed 36-in. “* Rajah” motor lawn mower 
shown by Messrs. Alexander Shanks and Son, Limited, 
Dens Iron Works, Arbroath, now fitted with a cutter 
Sin. in diameter instead of 6in. in diameter, which was 
the former practice, and provided with a power drive 
from the 600-c.c. J.A.P. engine to all three sections of 
the main roller. The gang mowers displayed on the 
same stand have also an added refinement in a special 
form of coupling, enabling the several components of 
the gang to be close-coupled in series for road transport. 
It may be mentioned here that a park and road tractor 
designed to draw gang mowers and to carry them from 
park to park was shown on the stand of Messrs. Allan 
Taylor Engineering and Manufacturing Company, 
Limited. The equipment of this machine included 
a rotary pump driven, through a clutch, from the 
transmission. 

Other mechanical mowing and trimming appliances 
for park maintenance and similar duties were shown by 
Messrs. Charles H. Pugh, Limited, makers of ‘* Atco ” 
motor mowers; by Messrs. Lloyds and Company 
(Letchworth), Limited, who also exhibited a portable 
electric hedge trimmer and another electric trimmer 
designed to take alternating current from the mains ; 
and by Messrs. Dennis Brothers, Limited, Guildford. 
Messrs. H. Pattisson and Company, Limited, Stanmore, 
Middlesex, in addition to a joint display with Messrs. 
Ransomes, Sims and Jeffries, Limited, of various types 
of mower, showed a 30-cwt. motor roller driven by an 
8-h.p., four-cylinder engine and provided with reversible 
rolls, to give a wide cr narrow track as desired. Messrs. 
Wallis and Steevens, Limited, Basingstoke, whose 
“ Advance ” motor roller was described in ENGINEERING 
of November 22, 1935 (page 549), showed a light-weight 
model from the same range but with a medium-width 
gauge, suitable for footpath work. Messrs. Thomas 
Green and Son, Limited, Smithfield Iron Works, Leeds, 
are another firm who showed both mowers and rollers, 
but these also have been previously described. 

The aeration and digestion of sewage sludge is another 
branch of municipal engineering in which the principles 
are now well established, and the apparatus generally 
familiar in actual use and by the models which have 
figured in successive Public Works and Public Health 
Exhibitions ; but as the majority of these appliances 
have been described on one or another of these previous 
occasions, it will suffice to record that this class of 
plant was again well represented. On one of these 
stands, that of Messrs. Tuke and Bell, Limited, 1, 
Lincoln’s Inn Fields, London, W.C.2, were also dis- 
played two grit distributors, suitable for use by small 
parishes or district authorities not having so much 
road-surfacing work as would justify the provision of a 
special machine. One distributor was an attachment 
intended for fixing to any ordinary lorry and designed 
to give a spread of 6 ft. minimum to 20 ft. maximum ; 
the other was a trailer of approximately similar 
spreading capacity when towed at a road speed between 
S m.p.h. and 10 m.p.h. A selection of gritting 
machines were also shown by Messrs. Johnston Brothers 
(Contractors), Limited, 35, Crutched Friars, London, 
E.C.3, together with their mobile sweeper and cleaner, 
both of which were described, and the latter illustrated, 
in Excrveertne of November 30, 1934. 

Machinery for the preparation of food is usually 
® prominent feature of the British Industries Fair in 
Particular, but it claims attention also in connection 
with public health, and especially as an important part 
of the equipment of hospitals and public institutions. 
Typical of such equipment was that shown by Messrs. 
Aveling-Barford, Limited, of Grantham, who exhibited 
4 8team disinfector, 5 ft. in diameter and 7 ft. long, 
anda smaller unit, 20 in. in diameter and 3 ft. long, for 
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tion of steam-heated and gas-heated cooking equipment 
comprising boiling pans, wet steaming ovens, and 
various smaller pieces of apparatus. Two pans of 
20-gallons capacity were exhibited, one being steam- 
jacketed, having an inner pan of stainless steel, with 
Fescolised top plate, stainless steel cover, and chromium- 
plated fittings. It was contained ina stainless steel cas- 
ing, fully lagged, and was mounted on a vitreous 
enamelled pedestal, The other 20-gallon pan, intended 
for milk and porridge, had a Fescolised cast-iron pan with 
stainless steel cover, and was steam heated. A tilting 
pan, containing 30 gallons, was also shown. It was pro- 
vided with a steam jacket, and was operated by gearing 
housed within the bearing pedestals. The cover of this 
pan was arranged to open automatically when tilting, 
but could also be opened independently of the tilting 
mechanism. The cover-balancing gear, of recent intro- 
duction, was controlled by a spring compensating device 
to hold the cover in any desired position. Among 
the other items of equipment may be mentioned a 
20-gallon tea infuser on a pedestal mounting, a gas- 
heated fish fryer with a single circular pan 19 in. in. dia 
meter and 8 in. deep, and a steam heated hot closet 
with a stainless steel top in which was a carving well 
fitted with a stainless steel dish. Sliding doors were 
fitted on both sides, and the external finish was in cream 
vitreous enamel, with stainless steel corner angles. The 
valves and other fittings were chromium plated. 

Other exhibitors showed electrically-driven machines 
for mixing and dish-washing, and both hand and 
electric machines for bread buttering and slicing, and 
for potato peeling. A noticeable feature of the kitchen 
equipment generally was the wide adoption of vitreous 
enamel finishes. 

The preparation of food and the purity of water 
supplies are naturally associated ideas, and the treat- 
ment of water was covered equally fully by the various 
firms specialising in this direction. Water-softening 
processes were represented by the exhibits of Messrs. 
United Water Softeners, Limited, London, W.4, Messrs. 
Bell Brothers (Manchester, 1927), Limited, of Denton, 
Manchester, and Messrs. The Paterson Engineering 
Company, Limited, Windsor House, Kingsway, London, 
W.C.2; but a more obvious sign of the times was the 
attention given to apparatus for the sterilisation of 
drinking-water supplies, and also of the water used in 
swimming pools. Messrs. Bell Brothers, for example, 
showed two chlorinators. One, intended for water- 
works use, incorporated an automatic valve controlled 
from a Venturi tube, to vary the dosage in proportion 
to the total amount of water to be treated. The other 
instrument was a smaller and somewhat simpler 
apparatus designed for the sterilisation of swimming 
baths. Messrs. The Paterson Engineering Company, 
Limited, whose waterworks dosing appliances are well 
known, also showed a complete ozone equipment 
suitable for either purpose. Another of their exhibits 
was a newly designed Chlorograph, giving a continuous 
record on a chart of the expenditure of chlorine 
(or ammonia or sulphurdioxide, according to re- 
quirements). Messrs. Wallace and Tiernan, Limited, 
London, W.4, showed a number of chlorinators, 
ammoniators and similar plant, including a dry 
chemical feeder with a capacity range from the small 
quantities required for a single country house to the 
full flow of a waterworks. 

The usual selection of flow-measuring instruments 
was exhibited on the large stand occupied by Messrs. 
George Kent, Limited, of Luton, a specia] feature 
being made of the new Kent Multelec pH recorder, 
an electrically-operated device to measure and, if 
required, to control the acidity or alkalinity of water, 
sewage, or other solutions. As, however, a detailed 
description of this instrument appeared in ENGINEER- 
ine, of November 20, page 554, no further account of 
it need be given. Flow recording by the trapezoidal 
“ standing- wave” flume particularly associated with 
Messrs. The Lea Recorder Company, Limited, Man- 
chester, was prominently in evidence on the stand of 
that company, a working model, with the necessary 
instruments, being continuously demonstrated through- 
out the run of the exhibition. Various types of Lea 
integrators and other instruments were also shown, 
among them a recently designed impulse type of 
electrical level recorder, operated by batteries and 
utilising ordinary telephone lines, if available, for 
transmission between the measuring point and the 
indicators or recorders. The apparatus was stated to 
be especially suitable for installation in water works or 
sewage works, where variations of level are relatively 
gradual. . 

A large stand was occupied by the Department of 
Scientific and Industrial Research with exhibits illus- 
trating the work of the Department, with particular 
relation to public health problems arising from water 
supply, sewage and trade effluents, the reduction of 
noise in buildings, heating, ventilating, and illumination 
of buildings, the handling and storage of foodstuffs, the 
use of X-rays and radium, and atmospheric pollution. 


ratus for determining the average lead concentration 
in water drawn from domestic taps for drinking and 
cooking purposes, an application of the activated sludge 
process to the treatment of the highly polluting wash- 
water from dairies and milk-products factories, and a 
set of Barcroft respirometers, for determining the 
oxygen absorption in sewage sludge and other sub- 
stances. In the acoustics section, a variety of models 
and plant was arranged to show, by contrast, the reduc- 
tion in noise that can be obtained by suitable con- 
struction of buildings and avoidance of undue vibration. 
The other essentials of an efficient building, such as 
heating, ventilation, and natural lighting, were dealt 
with by the Building Research Station in a series of ex- 
hibits, and work in progress on daylight measurement 
within rooms, and the illuminating effect of paint, was 
described as part of the same display. The problems 
encountered, and, to a large extent, successfully solved, 
in the handling and storage of perishable foods, have 
been discussed at length in the various annual and 
special reports of the Food Investigation Board, and 
it is sufficient, therefore, to state that the preservation 
of meat, fish, fruits and vegetables by chilling, freezing, 
and storage in controlled atmospheres containing 
neutral gases in various proportions was demonstrated 
in this section. 

Among the lesser known functions of the National 
Physical Laboratory is the inspection of hospital and 
industrial X-ray and radium departments and, since 
1929, the testing, storing and distribution of the radium 
acquired by the National Radium Trust and Commis- 
sion. Illustrations were shown of the apparatus used 
for radium measurements, and for detecting the presence 
of radium containers which, as occasionally happens, 
are lost or mislaid in hospitals. The remaining section 
of the display dealt with the nature and measurement 
of atmospheric pollution and contained, in addition to 
charts and statistics of the results obtained by the 
Department in conjunction with the 85 local authori- 
ties and other bodies co-operating in the investigation, 
examples of the filters and gauges employed, the Owens 
jet dust counter, the thermal precipitator, and an appa- 
ratus for measuring dust and sulphur dioxide pollution. 








THE INSTITUTION OF GAS 


ENGINEERS. 
(Concluded from page 596.) 


Tue last paper of the morning session of the second 
day (November 4) of the recent meeting of the 
Institution of Gas Engineers, was one which the gas 
industry in general clearly regarded as of extreme 
importance, the audience being larger than at any 
other time during the meeting. It was presented 
by Mr. H. Hollings, chief chemist of the company, 
and dealt with an investigation by the chemists of the 
Gas Light and Coke Company into the subject of 
“The Formation of Nitrogenous Gum during the 
Storage and Distribution of Gas.’’ This problem of 
gum deposition on meters and other appliances has 
troubled the industry within recent years to no small 
extent, and particularly since it became the practice 
to remove naphthalene and to dry the gas. It is not 
surprising, therefore, that the industry, collectively and 
individualiy, has assisted in this research so far as it 
was possible to do so, and that the National Chemical 
Research Laboratory at Teddington has also taken an 
interest in the work. The gum deposits are known to 
be due to the interaction of nitric oxide with certain 
unsaturated hydrocarbons, such as butadiene and 
cyclopentadiene. Investigation showed, the paper said, 
that the nitric oxide had its origin in the ingress of air 
(and perhaps to a less extent of waste gases) into the 
retort. Nitric oxide passed almost unchanged through 
the purifying plant until the oxide purifiers were 
reached, when about half of it was absorbed. The gas 
leaving the purifiers contained nitric oxide, but no 
gum. The amount of nitric oxide present in purified 
gas was minute, being only of the order of 0-01 part 
up to 5-0 parts per million by volume; experience 
showed that any concentration of nitric oxide above 
0-05 part per million gave rise to trouble. Concentra- 
tions of suspended gum particles up to 20 grains per 
1,000,000 cub. ft. at the works outlet did not appear to 
give rise to trouble, but if the concentration reached 
100 grains serious difficulties usually occurred. 

It was established that gum formation took place 
after the oxide purifiers. The principles were estab- 
lished that the formation of gum might be entirely 
prevented by reducing the concentration of nitric 
oxide in the gas by taking greater care during the 
carbonising process or by removal chemically, and 
that the formation of gum, if it could not be prevented, 
should take place on the works under conditions in 
which the gum formed could be removed without 
causing troubles on the district. Investigation showed 
that close attention should be paid to the tightness of 
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Sterilising surgical dressings, in addition to a selec- 
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greatest formation of nitric oxide occurred when air | the vent hole usually eliminated tendency to chatter. 
entered and was burnt near the ends of the retort. | The breathing hole should be protected against blockage. 


It may be appropriate to mention here that in the 
discussion Mr. Cross, of Lea Bridge Gas Company, 
stated that he had prevented gum trouble by working 
the retorts under a slight pressure of ,, in. W.G., 
which prevented air leaking in, whereas when the 
retorts were under ,\,-in. W.G. suction very serious 
gum troubles occurred. The report discussed some 
methods of removing nitric oxide by absorption with 
ferrous sulphide deposited on shavings and by means 
of an oxide box charged with a mixture of soda ash 
and iron oxide ; these methods have been tried success- 
fully on the large scale, but involve additional cost, 
and will thus not be used unless other methods prove 
unsuitable. 

If, when everything possible had been done to 
prevent the formation of nitric oxide, gum still formed, 
it was necessary to precipitate it before the gas left 
the works. The reactions resulting in the formation of 
gum were complicated and not fully elucidated. They 
were subject to a delay or induction period of varying 
length, which was followed by a period of relatively 
very rapid reaction during which most of the nitric 
oxide disappeared, and this in turn gave place to a 
period of rather slower reaction when the nitric oxide 
concentration was very low. The length of the induc- 
tion period was influenced by the nature of the 
unsaturated hydrocarbon present, by the oxygen con- 
centration and by temperature, but only slightly by the 
nitric oxide concentration and the humidity. It 
became evident, therefore, that it was necessary to 
leave sufficient time between the passage of the gas 
through the purifiers and its emergence from the works 
for the reaction to take place and for the gum to be 
deposited. Briefly, the satisfactory achievement of 
these two objects depended upon the capacity of the 
gas holders and the saturation of the gas with water. 
It was necessary for the gas holders to have a capacity 
adequate to allow the gas to remain in them for 
sufficient time, since they had to serve the additional 
functions of reaction and settling chambers. Labora- 
tory tests suggested that at least three hours should be 
allowed for the reaction to be complete, and probably 
an additional three hours or more for settlement, but 
this depended upon the water content of the gas. It 
was essential that the gas should be stored in a condi 
tion supersaturated as regards water-vapour. If the 
gas were dried at the holder inlet, or if the gas pipes 
conveying the gas to the holder travelled underground 
for some distance so that the gas was cooled and the 
water was deposited, settlement did not occur. 
Improved settlement had been obtained by blowing 
steam into the holder; the gum particles were micro- 
scopic in size, and precipitation by a water mist was 
essential. 

The last afternoon session commenced with the 
presentation of a paper on “ Small Gas Governors,” by 
Messrs. H. J. Hadow, B.A., and L. H. Pinkess, B.Sc. 
This paper discussed, with reference to the mathe- 
matical theory, the factors influencing the performance, 
design, and manufacture of low-pressure governors. 
Three major causes gave rise to variations in the 
performance of a simple governor. These were: 
(1) variations in the pressure at the inlet of the governor 
which gave rise to corresponding minor variations in 
the outlet pressure ; (2) variation of the outlet pres- 
sure by reason of different quantities of gas passing ; 
and (3) the governor might not be of the proper 
standard dimensions—under which heading the author 
included such mechanical defects as friction, leather 
stiffness, and mechanical disturbances. It was con- 
sidered that no material for small governor diaphragms 
had yet been found more suitable than a good-quality 
soft leather which had the required property of flexi- 
bility and could be easily shaped; East Indian 
sheepskin of soft semi-chromed tannage was the best. 
The edges of the diaphragm should be bound with 
rigid material and the unit should be assembled on a 
jig which would provide a definite degree of slack, 
so that the centre of the diaphragm would be able to 
move through a definite axial distance relative to its 
periphery. The pores in the leather must be sealed 
against gas and the sealing medium must be permanent, 
unaffected by temperature or by the constituents of 
the gas. Bells and pistens’ were possible, though not 
general, alternatives to diaphragms. One of the most 
important practical points in the design of the valve 
was the shape near the seating, and to avoid sticking 
due to gum the area of contact in the closed position 








should be as small as possible. When the valve was 
open to pass its full complement of gas, the opening 
had to be adequate to ensure that the pressure ir 
was not greater than the limits specified. Soft metals 
should not be used for a valve material as the con- | 
trolling surface might be dented or cut in assembly or 
transport. Correct loading was essential. The chat- 
tering of governors was not yet fully understood, but | 
simple precautions might be taken to minimise it ; the 
damping effect resulting from the use of the smallest 
possible space above the diaphragm and from reducing 





| Particular care should be taken in packing governors 


for transport. Volume governors showed no funda- 
mental differences in the principles of working from 
the pressure governors just considered ; both made use 
of a pressure drop across a known restriction. The 
practical considerations in manufacture and design 
set forth above applied to both types, but there were 
a few which had particular reference to volume 
governors: as there was usually no uncompensated 
valve, the float disc should be made of the minimum 
area which would give adequate steering forces to 
overcome friction at a suitable pressure difference. 
The finish at the sliding surfaces of the float and the 
main body must be fine, and rolling or lapping of the 
surfaces might be necessary. At the same time, clear- 
ances and finish should not be so fine as to be easily 
susceptible to damage. It was difficult to produce 
economically the dimensions of the control orifice with 
adequate accuracy, and some form of adjustment was 
usually provided which allowed for the setting of the 
gas rate to any value between certain limits. 

In the last paper before the meeting, Dr. H. Hartley 
and Mr. A. R. Bennett, B.Sc., of Messrs. Radiation, 
Limited, described a new apparatus evolved in the 
laboratories of that company in a communication 
entitled: “An Integrating Method for the Measure- 
ment of the Total Radiation Emitted by Domestic 
Heaters.”” The work wes undertaken by reason of the 
importance, in development work on gas appliances, of 
evaluating correctly the effect of changes in the 
structure of the source on the efficiency obtainable. It 
was desired to devise an instrument combining the 
reliability of the block radiometer with the speed of 
working of the Mill micropile, and also to obviate 
recognised errors in the hitherto generally used Leeds 
test, devised by Dr. E. W. Smith and Professor W. A. 
Bone at Leeds University some 25 years ago. The 
paper stated that the integrating radiometer designed 
by the authors consisted of two equal sets of six receiv- 
ing elements suitably mounted. These elements 
consisted of copper blocks semi-circular in cross-section, 
corrugated and blackened on their outer surfaces, 
which formed opposite faces of a parallelepiped. The 
constituent units of each set were electrically insulated 
from one another by bakelite strips which also served 
to retain the elements in position within the casing. 
The elements were interconnected by thermocouples 
of iron and constantin in series so that alternate junc- 
tions were in opposite faces of the receiver. The 
masses and exposed areas of the blocks were carefully 
balanced and the areas of the apertures in the polished 
sheet metal cases were also equalised so that the receiv- 
ing faces might be used interchangeably. The end 
connections to the thermocouples were brought out 
through a hollow pivot in the base of the instrument 
and were connected by means of stout copper flex to 
a portable galvanometer of suitable sensitivity, the 
resistance of the whole circuit being of the order of 
20 ohms. The standard period of exposure had been 
fixed at 40 seconds and the dimensions of the com- 
ponents of the radiometer had been chosen to render 
the cooling corrections inappreciable when the correct 
procedure was followed. For the elimination of the 
principal cooling correction, a radiometer was used 
consisting of a balanced pair of receivers inter-con- 
nected by thermocouples. These receivers were 
exposed alternately in successive transits across the 
hemisphere. In such a system the total net cooling 
was kept very small since the temperature difference 
across the blocks was alternately positive and negative, 
and in the course of a complete test the sum of the 
corresponding positive and negative cooling corrections 
became very small relative to the sum of the deflections 
themselves. The semi-circular are carrying the 
radiometer was driven by a synchronous motor operat- 
ing through the ordinary power supply. In an example 
given of the method of use of the instrument, the 
radiometer axis was kept vertical throughout the test 
to obviate the need for applying a cosine correction 
to the individual readings and to enable the corrected 
total to be obtained by simple addition of the observed 
deflections. This was then multiplied by the time 
correction factor and by the area of the equatorial 
zone swept out by the exposed face of the radiometer. 
When the resulting figure was multiplied by the 
calibration factor of B.Th.U. per square foot per hour 
per scale divisions per 40 seconds, the B.Th.U. per hour 
radiated by the appliance under test was attained. 
This was then expressed in the usual manner as a 
percentage of the energy input to the source. When 
using a standardised procedure, results might be repro- 
duced to with + 0-2 per cent. without difficulty. An 
appendix to the report discussed mathematically the 
theory of the integrating method. 

The second report of the Research Executive Com- 
mittee of the Institution of Gas Engineers was then 
presented by the chairman, Mr. F. P. Tarratt. This 
report embodied an account of the activities of the 
committee during the preceding twelve months, and was 


largely devoted to a summary of the several reports 
and papers presented to the meeting, which have been 
described above. Following the presentation of the 
report a discussion was invited upon it. Mr. H. 
Hollings, himself a member of the committee, deemed 
the report too modest. He pointed out that the 
advances made in the gas industry had been such 
that it was no longer necessary to investigate estab. 
lished methods since gas engineers now accept high 
efficiency as a matter of course. Dr. G. E. Foxwell 
made some suggestions as to future work. He asked 
if the industry was satisfied that it was spending 
enough on research, and he urged the committee to 
look into that question, having reference to the fact 
that the electrical industry was spending some 64,0001. 
a year on organised research in addition to what was 
done in private laboratories. If the investigation 
revealed that further~ research was desirable, he 
suggested that the committee should approach the 
British Gas Federation to get the research work of the 
industry placed on a sound and wide financial basis, 
He criticised mildly the proposal to investigate the 
synthetic manufacture of gas, as disclosed in the 
thirty-ninth report of the Joint Research Committee, 
on the ground that to adopt the principle that the 
gas industry should sell gas only was dangerous unless 
a method could be found of making and selling gas at 
a price so low that it could displace solid fuel even in 
the houses of the poorer people. A method which 
depended on the use of oxygen, on an expensive 
catalysed reaction, and gave no by-products whatever 
did not appear to be likely to lead to gas of an adequate 
cheapness. He suggested that from a national stand- 
point the gas industry should investigate methods for 
using only non-coking coals so as to leave the coking 
coals for the iron and steel industry, which could not 
do without them, and pointed to Herr Allner’s paper 
before the Chemical Engineering Congress, in which 
it was shown that lignite was being used for making 
gas in Germany at a cost of about 2d. a therm with 
lignite at lls, a ton. Some 70 per cent. of our coal 
was non-coking, and the increasing tendency to coal 
breaking among collieries would add to the amount of 
non-coking slack available. The investigations on 
coal-gas-driven vehicles might well be dropped in 
favour of investigations involving the use of coke in 
gas producers for heavy vehicles, especially in view 
of the opinions expressed and results announced at the 
Second National Coal Convention. Dr. Dunstan had 
stated at a recent meeting of the Society of Chemical 
Industry that benzole was now being made in the 
United States from petroleum gases at 24 cents a gallon ; 
the method used was that of cracking paraffins into 
olefines and polymerising the product. In coal gas 
there was much paraffin—methane and ethane—and 
some olefines ; could not the industry investigate the 
synthetic production of benzole from coal gas and so 
give itself another “ internal” consumer? Dr. Foxwell 
also asked that the complete extraction of benzole 
from town gas should be investigated with special 
reference to the best quality of gas that should be 
supplied. Dr. H. Hartley supported the plea for a 
full investigation into the research work of the industry 
and suggested that a Research Association should be 
formed, towards which a certain amount of financial 
support from the Government would be forthcoming. 
He urged strongly that the industry should not rest 
satisfied with its position regarding sulphur extraction, 
but should proceed to the limit of complete sulphur 
removal, Mr. C. A. Masterman was disposed to 
consider that the industry should be chary of engaging 
in more research. 

The meeting then terminated with the customary 
votes of thanks, and the announcement was made 
that the seventy-fourth annual general meeting would 
be held in London on June 1, 2, 3 and 4, 1937, and that 
the ninth autumn research meeting would be held, 
also in London, on November 2 and 3, 1937. 








INTERNATIONAL ELECTROTECHNICAL VOCABULARY.— 
The International Electrotechnical Commission has 
made an advance announcement regarding the publica- 
tion, in 1937, of the first edition of its International 
Electrotechnical Vocabulary. It is emphasised that the 
publication of the Vocabulary will be the result of many 
years of continuous work by a Committee of experts, 
including delegates from Austria, France, Germany, 
Great Britain, Italy, the Netherlands, Poland, Spain, 
and the United States of America, which was presided 
over by the late Dr. C. O. Mailloux (U.S.A.) until 1931, 
and thereafter by Professor L. Lombardi (Italy). The 
Vocabulary will contain definitions of about 2,000 
scientific and industrial terms used in the various 
branches of electrotechnics, and will be divided into 14 
main sections or groups. The definitions will appear 
in both official languages of the Commission, namely, 
English and French, while a translation of the terms only 
will be given in German, Italian, Spanish, and Esperanto. 
The price of the work will be approximately 10s., and 
those interested are invited to request the British National 
Committee of the Commission, c/o The British Standards 
Institution, 28, Victoria-street, London, S.W.1, to 








reserve for them a copy or copies of the publication. 
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GENERAL VIEW OF WAREHOUSE AND YARD 





Fig. 2. 





Conveyors AND DistrisuTiInG CHUTE. 





Fie. 3. 


WAREHOUSE FOR THE SOUTHERN 
RAILWAY AT NINE ELMS. 


[HE new warehouse of the Southern Railway at 
Nine Elms, London, has been specially equipped to 
deal with the consignments of grain arriving by barge, 
and is built on 40 ft. of made ground overlying blue clay 
adj ent to the river. The foundation consists of 
‘00 reinforced-concrete piles, which are about 50 ft. long 
and 16 in. square, and are each capable of carrying a 
load of 70 tons. When pile driving was begun, it was 
found that the site contained the foundations of old 





walls and warehouses at depths down to 20 ft. below ! surface can be reached from inside. 


StoraGE Fioor AND Sprrat CHUTE. 


the ground and these had first to be removed. The 
structure, the appearance of which will be clear from 
Fig. 1, above, is 310 ft. long by 80 ft. wide by 100 ft. high 
at the three towers. Each s de elevation has 38 rein- 
forced-concrete columns of semi-octagonal section, which 
are placed at 8 ft. 4 in. centres. This arrangement 
resvits in 37 ponelx, whch are filled in with 11-in. 
cavity walls of red brick with stainless-steel ties. These 
panels are pierced by a number of windows which are 
carried in hard wood transoms and sills and are arranged 
for glazing from the inside. The openings in all the 
windows are designed so that the whole of the outside 
Above the general 





627 





floor level, 70 ft. from the ground, the construction is 
of concrete and consists of a conveyor gallery 280 ft. 
long. As will be clear from Fig. 1, this gallery is 
intersected by the three towers, which contain the 
elevator heads and lift gear. 

The warehouse has seven floors with a total storage 
area of 135,000 sq. ft., and accommodation for about 
12,000 tons of merchandise. In addition to wharf 
cranes, the river side is provided with a siding with 
accommodation for 15 wagons serving an external plat- 
form. This siding runs the whole length of the building 
and the platform which is 10 ft. wide, is protected by a 
canopy. On the other side of the building a similar 
platform is provided for road traffic and this has 
accommodation for 30 vehicles, Railway wagons 
can also be brought into two docks which are within 
the building itself. Each of these docks can take three 
wagons. The ground floor is of concrete with a 
granolithic finish, and is intended for general merchan- 
dise. The first floor is of similar construction and is 
intended for the same purpose, while the other four 
floors are designed for the storage of grain in sacks, 
and are covered with 4-in. planks of Columbian pine 
with a l-in. maple finish. In addition, there is office 
and other accommodation. This portion of the building 
is provided with central heating which can, if necessary, 
be extended to a portion of the granary, so that cider 
and other goods, which must be maintained at an 
equable temperature, can be stored in it. The building 
is arranged for floodlighting above first-floor level. 
The general contractors for the building were Messrs. 
Peter Lind and Company, Limited, 2, Central Buildings, 
London, 8.W.1, while the heating installation And the 
floodlighting were carried out by Messrs, Rosser and 
Russell, Limited, Marsham-street, London, 8S.W.1, 
and Messrs. Drake and Gorham, Limited, 36, Grosvenor- 
gardens, London, S.W.1, respectively. 

A complete system of mechanical handling plant has 
been provided to reduce the amount of labour required 
toa minimum. Goods arriving by river are unloaded 
by three portal-type cranes, which were manufactured 
by Messrs. Stothert and Pitt, Limited, Bath. These 
cranes are provided with luffing jibs, and are capable 
of handling a load of 5 tons with a 23-ft. span, and of 
35 cwt. with a 75-ft. span. Like the rest of the plant, 
they are electrically operated. The goods are delivered 
either on to the ground-floor platform, gaps being left 
in the canopy for this purpose, or direct on to an upper 
floor through one or other of five loophole doors. Grain 
in sacks is always delivered to the ground-floor plat- 
form, and is weighed on one of three Pooley weighers, 
which can deal with weights up to 30 cwt. in steps of 
1 lb. From these weighers the sacks are taken on 
ordinary porters’ trolleys to one of six vertieal 
elevators. These elevators are placed one at each end 
and one at the centre of the building near the river 
side, while three similar elevators are installed in 
corresponding positions on the road side. All six 
elevators were manufactured by Messrs. Spencer 
(Melksham), Limited, and each is capable of dealing 
with 380 sacks of an average content of 2 cwt. per 
hour. These elevators raise the sacks to the sixth- 
floor level, and when, as is usually the ease, it is desired 
to take them to some other portion of the building 
other than immediately above the reception point, 
they are discharged through short chutes on to one 
of three reversible band conveyors, which run the 
whole length of the building on this level. These 
conveyors, which operate at a speed of 150 ft. per 
minute, were also installed by Messrs. Spencer. Their 
general appearance will be gathered from the view 


given in Fig. 2, which also shows one of the delivery 
chutes. They are fitted with adjustable ploughs, so 
that the sacks can be discharged on to one of the 


12 spiral chutes which forms a means of communica- 
tion between the upper and lower floors. These chutes 
are arranged in two rows of six, and the ploughs can 
be adjusted so that each of the outer conveyors can 
feed one row of chutes, while the centre conveyor can 
feed both rows. Where each chute passes through 
the lower floors, it is provided with an adjustable 
cut-off, shown in Fig. 3, so that bags can be delivered to 
that floor, or allowed to run through to a floor below. 
The four chutes located above the two railway docks 
are of the twin type, so that the bags can be 
discharged on tu the wagons on either side. 

In addition, to the elevators, conveyors and chutes, 
goods can be handled by three lifts which serve all 
the floors. These lifts, which were manufactured by 
the Express Lift Company, Limited, Greycoat-street, 
London, 8.W.1, are controlled by push buttons, and 
run at 100 ft. per minute. Their capacity is 40 cwt., 
the cage floor measuring 8 ft. 6 in. by 6 ft. 

The electrical energy necessary for operating all 
this plant is obtained from the high-tension system of 
the Battersea Borough Council through a transformer 
house at one corner of the building. From this point 
the current is led to a switch room in the basement, 
and thence to the various power and lighting circuits. 
The hoi:ts are controlled by switchgear on the con- 





veyor floor, which is operated by push buttons, and 














































628 ENGINEERING. 
the driving motors can be stopped by similar means | that the average booked speed of 66-87 m.p.h. for 
from any floor, in case of emergency. | the non-stop test journeys compares with an overall 
The designer and consulting engineer for the building | average (including stops) of 51-8 m.p.h. by the down 
was Dr. Oscar Faber, O.B.E., M.Inst.C.E., Marsham- | Royal Scot, and of 54-1 m.p.h. by the up Royal Scot : 
street, London, 8.W.1, and the whole of the work was | the fastest regular journey time at present in force in 
under the general supervision of Mr. G. Ellson, O.B.E., | either direction between London and Glasgow is at 
M.Inst.C.E., chief engineer to the Southern Railway. | present 7 hours 25 minutes, compared with the 6 hours 
schedule of the experimental journeys. The out- 
| standing oo . performance of “7 oan train 
were, firstly, the high average speed and the excep- 
HIGH-SPEED TRIAL RUNS ON THE tionally high speeds on the rising gradients, in conjunc- 
LONDON MIDLAND AND SCOTTISH | tion with relatively low downhill maxima, and, secondly, 
RAILWAY. | the extremely rapid acceleration from the various speed 
We give below a report, issued by the railway com- ge seen ' 1. 
pany, of @ world’s secord for high speed performance | ; ae weather prev — - hy pee ay 
over long distances with steam traction achieved by the ae ; + , vs b. - ig a “y b ec, jp Manatee Rn x 
London Midland and Scottish Railway in the course of | | a ei my pot zs yWilleade ; aoe pr — bee 
experimental high-speed test journeys of a special train he on ond x ne ae poe ; aie tah it owe nh; 
from London (Euston) to Glasgow (Central), and back | ;),,, 74 es ot | in ‘390 rene Wembley om Saheh 
on Monday and Tuesday, November l6and 17. During End at 73-5 a h The 14-3 miles oe thew from 
these trials, which were carried out to determine the | watford i Tri I culminating in.7 miles at 1 in $35 
potentialities of developing high-speed long-distance viekied mo — So tm 9 me taf — 80-4 m ‘ 
express services when using standard locomotive and |}, 77 m Age the ph adn nding dsneent to Lei am 
coaching stock equipment, a total distance of 802-8 Busses ane was nae Gon 2 mile at 95-7 = h 
miles was covered, with an average load of 240 tons before being sadneed Westmahes. Bilstebles. 48-9 _ 
tare, at a mean average speed of 69 m.p.h. Apart from | ¢ 4, the pn was bt od in 40} Stes ond 
the world’s record so involved, and the hitherto unpre- Roade (59-9 miles) in slightly under 51 minutes ’ with 
cedented standard of performance set up over the], Ml % —" at 4 oak. on yt 7 alten of 
famous West Coast route to Scotland, the company | eager : 330) +. hi ts Th fe Seay om 
are confident that extremely valuable technical data Wee = Te Ee fom 
has beep secured. For the purpose of is winks: tn ae to her south end of the we Tunnel also 
experimental schedule of six hours was laid down for —_ — nod in 8 orang hmael | by a miles) 
the 401-4 miles from Euston to Glasgow and vice versa, i —@ a = wrwag 4 . b ge ges C 7 
non-stop in each direction, and involving a booked | elle oe ry ay - ree. yd = enry pe 
average speed of 66-87 m.p.h. In actual performance, ey covent) ielee® tatsumeetin , reatricti pe a 
notwithstanding the severe character of the gradients | slaiaea od 64 minutes 19 seo 4 re iy a » —_ 
between Carnforth and Glasgow, and the fact that a oe ee mx h ~~ “N ree ow | — Pemer yo 
total of some 50 speed restrictions were imposed in | of "7 ets ae - ag sang ee St ae eee 
each direction, the test train considerably improved eaten ves aa =~! ae axe he - di 133 oe oom 
upon this experimental schedule. On the down run pence oe: ve en er pee 7 ae 
on Monday, November 16, the train reached Glasgow |; seconds, at an yt apeed of 71-4 m.p.h. On 
mee aa) ae ~ am race & the favourable gradients between Crewe and Weaver 
6} minutes ahead of time in 353 minutes 38 seconds for Suncti 95 » we . wadieadt tet leuteien 
the 401-4 miles (68-1 m.p.h.), while on the return | Wo. me ” aon ad iP be pay oF oe Rete , a or 
journey the following day, despite the addition of an | sentir (iden po ot wie of the @ we 
extra coach (making the tare tonnage 255 instead of of onl aiiibletien " The chief feature of = i 
225) and unfavourable weather conditions, the overall | thi : pe wn ow ng ae ee a e ba = Sy 4 a 
time from Glasgow (Central) to Euston was 344 minutes | i : .' a wy 7 ~*~ a As i Ay ; wie . 
15 seconds. Thus on the return journey the experi- l a 4, YY h ‘to E -*. He " Prost Soo 
mental schedule was improved upon by nearly 16 | (Passe tee : i a) ry pd +} . ee 
minutes and the previous day’s performance by over | ~ <% mp. be ae be h po soe | o4 
minutes, the overall average speed being 70 m.p.h. Seen a yy en Ne ae oe oe 
Bearing in mind the nature of the route north of | “7 — os a, . ‘es — 
Carnforth, these standards of performance are claimec a wall +~ - ~s ena ee 
to be unprecedented with steam traction | arch Y .- y i ; . 
arnforth, 236-3 miles from the start, was passed 
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| average speed of 71-5 m.p.h. The final 52$ miles from 
Beattock Summit into Glasgow took 56} minutes, the 
running being somewhat hampered by the severe slow- 
ing over the Clyde Viaduct in course of reconstruction 
at Lamington, and the numerous speed restrictions 
through the colliery area from Law Junction to Glasgow. 
The 401-4 miles of the through journey were thus com- 
pleted in 353 minutes 38 seconds, at an average speed 
of 68-1 m.p.h., the gain on the experimental schedule 
amounting to 6} minutes. 

For the return journey on Tuesday, November 17, 
the load was increased as stated to 8 vehicles, 255 tons 
tare, and as also stated, the weather was showery from 
Glasgow, with squalls of wind and rain on the exposed 
mountain sections, and heavy rain and strong winds 
on the final stage of the journey. In view of this bad 
weather the performance is all the more exceptional. 
Owing to permanent way slacks, the initia] 28-8 miles 
from Glasgow to Carstairs required 14 minutes more 
than schedule, but this was more than recouped by an 
astonishingly rapid climb to Beattock Summit, after 
which the train began steadily to gain time. The 
13-5 miles from Lamington to Summit took only 
11 minutes 3 seconds, the minimum of 72} m.p.h. on the 
1 in 142-152 ascent from Crawford to Elvanfoot being 
followed by an acceleration to 80 m.p.h. on the 1} miles 
level past Elvanfoot, while the final 2 miles rising at 
1 in 99 to the Summit produced a minimum of 66-5 
m.p.h. From Beattock Summit to Gretna, the 41-1 
miles were run at an average of 77-5 m.p.h. with a 
maximum of 89 m.p.h., Carlisle (102-3 miles from 
Glasgow) being passed in 93 minutes 20 seconds at an 
average of 65-8 m.p.h. Although the southward ascent 
of Shap Summit is easier than when coming north, the 
running in this direction was also extremely good. 
From 20 m.p.h. through Carlisle the train accelerated 
steadily to 65 m.p.h. on 1 in 131-184 to Wreay, to 78 
at Calthwaite with a fall to 74 on the mile rising at 
1 in 114 beyond, and to 83-3 on the level at Plumpton. 
The 2 miles rising at 1 in 186 after Plumpton brought 
the speed down to 80, rising to 85 before slacking 
through Penrith and Eamont Junction. Seven miles 
rising at 1 in 125 past Thrimby Grange yielded a 
sustained speed of 64 m.p.h., with a final minimum at 
Shap Summit (after 3 miles at 1 in 142, 106, 130, with 
}-mile of level intervening) of 66 m.p.h. From Carlisle 
to Shap Summit the 31-4 miles were run in exactly 
284 minutes, at an average speed of 66-1 m.p.h. From 
Shap Summit to Preston, 58-7 miles were run in 
47 minutes 5 seconds (average 74:8 m.p.h.) with 
maxima of 82 before and 88 after Oxenholme, 86-6 
before Carnforth, and 87 before Preston. The 50-9 
miles from Preston to Crewe occupied 44 minutes 
22 seconds (including numerous service slacks), while for 
a distance of 6 miles, from Winsford Junction to Coppen- 





The locomotive employed throughout the test was | jn 2014 minutes (34 minutes ahead of schedule), and the 
No, 6201 Princess Elizabeth, a standard 4-6-2 (Class 7) famous Shap ascent now began in earnest. Over this 
engine built at Crewe Works in 1933 to the designs of | section of 31-4 miles from Carnforth to Shap Summit 
Mr, W. A, Stanier, chief mechanical engineer. (This the line rises practically from sea level to an altitude 
locomotive was described in ENGINEERING, vol. exxxvi, | of 916 ft., the almost continuous ascent (broken by 
page 21 (1933).) _Except for the addition of a speed- | 5 miles of falling or level track from Grayrigg to Tebay) 
recorder, no special fittings were made to the engine culminating in the 54} miles of the Shap bank itself, 
for the tests. Grimesthorpe coal was burned through-|4 miles of which are rising at 1 in 75. Touching 
out. This type of engine, which has a working steam | 954 m.p.h. through Burton and Holme, the train passed 
pressure of 250 Ib. per square inch, is designed to be Oxenholme at 68 m.p.h. (reduced to 60 through the 
driven with a fully-opened regulator in conjunction | station) and did not fall below 65 m.p.h. on the steepest 
with an early cut-off. At no stage on the trial runs | part of the next 5 miles, starting at 1 in 104, continuing 
did the steam pressure fall below 220 Ib., and was | at 1 in 124 and | in 131 and finishing at i in 106, to 
repeatedly at blowing-off point. The maximum cut-off | Grayrigg. Approaching Tebay at a maximum of 
used in the ascent of the Shap incline was 37 per cent. | 78-5 m.p.h., the train then ascended the final 5-5 miles 
going north, and 35 per cent. coming south ; otherwise | to Shap Summit in 5 minutes 7 seconds (63-5 m.p.h. 
the locomotive was worked on ap average cut-off of | average), with a minimum speed of 57-5 m.p.h. at the 
15 per cent. to 18 per cent. The engine crew included | Summit. The 31-4 miles Carnforth to Shap Summit 
a reserve engineman on the footplate. The crew were | were thus covered in 26 minutes 44 seconds, at an 
accompanied by Mr. R. A. Riddles, Principal Assistant | average speed of 70-5 m.p.h., the times and speeds being 
to the Chief Mechanical Engineer. The coal consump- Pr record for this famous eteinit. On the descent from 
tion in the down direction was 46-8 lb. per mile, and Shap Summit into Carlisle there was a momentary 
on the return trip 44-8 lb. per mile, The coaching-| maximum of 88 m.p.h., but speed was repeatedly 
stock used was of the latest standard L.M.S. design, | reduced by brake applications over the numerous 
the train being marshalled from the engine in the} curves. Carlisle, 299-1 miles from Euston, was passed 
following order : dy namometer car, composite brake, |in 253 minutes 24 seconds (44 minutes before time), 
corridor first, vestibule first, kitchen car, vestibule | the average speed to this point being 70-3 m.p.h. 
third, third brake. For the return journey, an addi-| Further remarkable climbing was achieved in the 
tional vestibule third was added next to the dynamo- | ascent of Beattock Summit, 1,014 ft. above sea level. 
meter car, from 225 tare tons to| In the initial easy stretch from Carlisle to Floriston, 
255 tare tons. 6 miles, there was an acceleration from 20 m.p.h. to 

Since the object of the experimental runs was to | 854 m.p.h., and, after slacking through Gretna Junce- 
investigate the possibility of high average speeds rather | tion, there was a further acceleration to 70 m.p.h. up 
than high maximum speeds, the schedule incorporated |7 miles rising at 1 in 200 to Cove Quarry, with a 
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hall Junction, the average speed was 90 m.p.h. with a 
maximum of 95. This last feat was one of the most 
notable of the whole test, since the gradients on this 
stretch are cither dead level or slightly against the 
engine. 

Passing Crewe (243-3 miles) in 213 minutes 17 seconds 
from the start (average 68-1 m.p.h.), the train covered 
the 10-5 miles steady ascent to Whitmore, of which 
3 miles rise at 1 in 177 in 9 minutes 36 seconds, the 
minimum speed on the 1 in 177 being 74 recovering to 
77 m.p.h. Averaging 72 m.p.h. over the 75-5 miles 
from passing Crewe to passing Rugby, the train passed 
Rugby, 318-8 miles from the start, in 276 minutes 
5 seconds, and was now 13 minutes before time. Across 
the Trent Valley the maximum speed had been \) 
m.p.h. between Lichfield and Tamworth, but a note- 
worthy effort was the acceleration from 30 m.p.h. ove! 
the colliery subsidence at Polesworth to 79 m.p.h. at 
Atherstone, in 4-2 miles of slightly adverse grades 
From Welton, on the south side of Kilsby Tunnel, 
the 67-2 miles of generally favourable line to passing 
Wembley were run in 49 minutes 36 seconds, at an 


average speed of 81-3 m.p.h., with sustained speeds of 
90 m.p.h. near Castlethorpe and again near Hem! 


Hempstead ; the 15 miles Bletchley to Tring, involving 
the ascent of the Chiltern Hills with 6 miles rising at 
1 in 333, were covered in 11 minutes 3 seconds (averag« 


81-7 m.p.h.) with a minimum of 77-6 m.p.h. at the sum- 


On this section of the journey weather con 
were extremely bad. With a permanent 
way slack at Willesden, the final section of the journe) 
into Euston was run cautiously, and the terminus was 
reached 16 minutes early in a gross time of 344 minutes 
from Glasgow—start-to-stop average. 


mit. 


15 seconds 





a general restriction of speed to 90 m.p.h., although | minimum of 75 m.p.h. on the 4 miles climb at the same 
in one or two short stretches this was slightly exceeded. | gradient to Castlemilk Siding. On through Lockerbie | 
Owing to the very high average speeds, it was considered | the gradients are mainly in favour of the engine, the | 
desirable to impose additional speed restrictions of | 17 miles from Castlemilk to Beattock being run in | 





between 60 m.p.h. and 75 m.p.h, at a number of points | 12 minutes 20 seconds with a maximum of 9) m.p.h.| Restv Bonpep SHEET FoR GEARS.— 
where speed is not normally restricted. These special | This fast running enabled a good impetus to be ob- | laminated synthetic-resin bonded sheet (fabric 


restrictions, in addition to the normal service slacks for tained for the 10 miles of the Beattock Bank proper | 
junctions and curves, and temporary slacks for engin- | from Beattock Station to the Summit; this 10 miles, 
eering operations, bridge reconstructions, colliery sub- | on which the average gradient is | in 75, took only | 
brought the total number of speed | minutes 31 seconds, with a minimum of 56 m.p.h. | 
50 in each | The 49-7 miles from Carlisle to the Summit were thus | 
minutes 42 seconds, at the remarkable 


sidences, &« » 
restrictions applied up to approximately 
1s already stated. It is interesting to note! run in 41 


direction 





70 m.p.h 








BRITISH STANDARD SPECIFICATION FOR Sy NTHETI: 
-A specification 
base 
for use as a gear material, has been issued by the Britis! 
Standards Institution, 28, Victoria-street, London, S.W a 
price 2s. 2d. post free. The test results given refer to a 
quality of material which is considered suitable for gears 
for normal duty. Where gears are required for specia 
purposes it may be necessary to modify the test figures ac 


cordingly. The specification is designated No. 668-193¢ 
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THE HYDRO -ELECTRIC SCHEME 

OF THE GALLOWAY WATER 
7 POWER COMPANY. 

(Continued from page 607.) 

\rTER leaving the tail race at Kendoon power 
station, the water flows for a distance of 2 miles 
down the Water of Ken to Carsfad, the position 
of which is shown in Fig. 1, which appeared on 
page 241 of our issue of September 4. 





Here it is | 
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east against rising ground, and terminating on the 
west in intake works from which a short pipe line 
leads to the turbines. At this point is an approach 
channel, of which the dam forms the eastern wall. 
This guides the water from the main body of the 
reservoir into the pipe line, and forms part of the 
storage capacity. The footway along the dam is at 

343 O.D., which is 3 ft. above the top water level. 
The design and construction of the works are 
generally similar to those of the other dams on the 


impounded to form a reservoir with an area of | scheme, which have already been described. The 


100 acres, by a dam, the position of which is shown 
in detail in Fig. 121, Plate XXXIV. 


| upstream face of the dam is vertical, and at the 
This dam, | western end of the non-spillway gravity section 
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Fie. 116. 
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Fie. 117. 
Which has a top water level of 338 ft. O.D. and a 
draw-down of 2 ft. normally and up to 8 ft. in 
emergency, provides an effective head of about 65 ft. 
at the power station, the position of which is shown 
in the same plan. As in other cases, this has 
resulted in a raising of the water level of the river, 
and has necessitated the diversion and reconstruc- 
4on of some 700 yards of new road on higher ground. 
Details of the Carsfad dam itself are given in Figs. 
122 to 126, also on Plate XXXIV. As will be seen, it 
consists of a central arch portion with a developed 
length of 320 ft. and a radius of 190 ft., which is 
built across the main bed of the Water of Ken. 
Un either side of this arch portion is a gravity 
section, that at the southern end being 170 ft. long, 
and that at the western end having a length of 
‘M ft. The complete structure is horseshoe in 
play It is founded on rock tailing out to the 


EARLSTOUN Dam, 








INTAKE AND Prrxr LINE. 


the downstream face is built on a batter of 0-75 to 
1, up to a short distance below the top water level. 
From this point both faces are vertical, the down- 
stream side being corbelled out to form a 4-ft. 9-in. 
footway, which is protected by low walls. The 
southern non-spillway gravity section is con- 
structed in the same way, with the exception that 
the dam itself is thicker, and has been carried 
through the overlying ground into a greater depth 
of rock. It will, however, be noted that, owing 
to the larger amount of water flowing, due to the 
increase in the catchment area, spillway sections 
are provided both in the gravity and arch portions, 
as shown in Figs. 123 and 124, Plate XXXIV, 
respectively. This will enable the maximum flood 
water to be cleared with a rise of 3 ft. above the 
crest. These figures also show the channel on the 
downstream side, along which any overflow is 
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discharged into the Water of Ken. The details 
of this channel, like those at the other dams on 
the scheme, were worked out from small-scale 
models, experiments being made to determine 
the flow of the water and how it could best be con- 
trolled. The arch-dam spillway comprises a steeply- 
sloping concrete apron and pool, the water being dis- 
charged clear of the toe of the dam, and a good 
deal of the energy dissipated before the river is 
reached. In constructing the channel, the rock 
was excavated to the required width behind the 
dam, and a concrete wall was built to form the 
further side. This wall is provided with an over- 
hang on the top to throw the water back on itself. 
The width of the channel increases as the outfall is 
approached, and the floor consists of a series of 
concrete steps to reduce the velocity. At the 
| bottom, the channel turns through an angle of about 
90 deg., the curve being superelevated in three 
longitudinal steps to prevent the water piling up on 
one side. 

At its southern end, the eastern portion, the con- 
| struction of which will be clear from Fig. 126, 
| Plate XXXIV, the dam merges into an L-shaped 
|embankment. This length of embankment is plain, 
with no concrete wall, though the upstream side is 
pitched with stone to protect it from wave action. A 
draw-off valve of the same type as that provided 
on the other dams is also fitted in the position 
; Shown in Fig. 122. This dam was constructed by 

Mr. A. M. Carmichael, Edinburgh, the methods 
adopted being similar to those which have been 
described in connection with the other parts of the 
scheme. 

As will further be seen from Fig. 122, an extensive 
fish ladder has also been provided to allow salmon 
free passage up the river past the dam. This consists 
| of thirty-six small pools, which are divided by three 
| longer and deeper resting pools, into four groups of 
| five, five, ten and eleven pools, respectively. Each 

of the pools is connected to its neighbours on each 

side by a submerged orifice, but unlike those 
| at Tongland, which were described two years ago,* 
| separate sluice valves have not been fitted across 
these openings. Instead, the outlet from each group 
only is controlled by a hand-operated sluice, which 
was supplied by Messrs. Guest and Chrimes, Limited, 

Rotherham. As the level in the reservoir will vary 
normally by about 2 ft., and exceptionally up to 
8 ft., the first and third resting pools are connected 
to the reservoir by sluice gates. These gates are 
automatically controlled by the water level, so that 
if one is open, the other is closed, A further differ- 
lence between Carsfad and Tongland is that at 
| certain seasons an increased flow of water can be 

sent down the ladder for a short time to induce the 

| salmon to ascend or the smolts to descend. As shown 
in Fig. 140, on page 642, which is a view of one 
of the pools, a number of rocks are placed in each 
pool for the fish to shelter under. Experience at 
Tongland has shown that, in spite of adverse com- 
ment, this type of ladder fulfils all requirements, 
and there is no reason to suppose it will not be 
equally successful at the newer stations. 

From the canal behind the western portion of the 
gravity dam, the water passes into an intake, which 
is of similar design to that already described in 
connection with the station at Kendoon.f It is 
also generally similar to that at Earlstoun, and Fig. 
131, Plate XXXIV, which shows its construction in 
detail is, therefore, applicable to both stations. 
At Carsfad the sill of the intake is at 310 ft. 
O.D., and the connection between it and the 
two 13-ft. 6-in. diameter reinforced concrete 
aqueducts leading to the station is made by a 
short length of concrete tunnel, as shown in Fig. 131, 
Plate XXXIV, this being laid on a slope of 1 in 50. 
At the entrance of the intake chamber there are 
five screens, supplied by Messrs. Glenfield and 
Kennedy, Limited, Kilmarnock. These are accom- 
modated in grooves forming part of a mild-steel 
structure, upon which runs the crane for lifting 
and lowering them. These grooves are so arranged 
that a spare screen can be put down behind the 
main screen and the latter lifted for cleaning. 
After cleaning, it can again be lowered into position 
and the spare screen transferred to the next bay, 


* See ENGINEERING, vol. oxxxviii, page 345 (1934). 
t See ante, page 550. 













































































THE GA 


ra 


ELE VATION LOOKING 


Bottom of Gat-off Trench 


| / : Crest Level 186-75 
roots 
12.4) | 


LA 


WK xt SAITO 


where the process can be repeated. The crane 
has two sets of electrically-operated hoisting gear, 
one for the main and for the spare screen. | 
These are controlled by contactor equipment, and 
limit switches are provided so that the crane stops 
automatically when the top or bottom positions | 
are reached. Excessive speed is prevented by a 
centrifugal brake. The crane motor is supplied from 
a switch plug on the structure through a four-core 
flexible cable, which is carried on a self-coiling drum. 
Traversing is effected by hand, and the screens are 
washed by a jet from a centrifugal pump, in the 
same way as those at Kendoon, the debris being 
carried off by a sloping trough and discharged on 
to a grating above a draining pit. 

The entrance to each aqueduct is closed by a gate of 
the free-roller sluice type, which was also con- 
structed by Messrs. Glenfield and Kennedy. Shown in 
Fig. 131, Plate XXXIV, this gate has a clear opening 
of 10 ft. by 14 ft., and is arranged for a normal lift 
of 15 ft. It is capable of withstanding and operating 
against an upstream head of 38 ft. above the sill 
with no water downstream. It is built up of a 
series of horizontal rolled-steel joists which are 
riveted to end posts with skin plating on the up- 
stream side. The resistance to motion is reduced 
to a minimum by free-roller trains in the cast- 
iron protected grooves. The gates are staunched 
at the sills by adjustable steel plates and by adjust- 
able bars with gunmetal faces at the sides. These 
meet similar faces on the built-in portion, and 
both have a slight taper. The lintel is sealed by a 
mild-steel bar, which makes contact with a project- 
ing face on the casing. The gates are partially | 
balanced by a pair of cast-iron weights which are 
housed in walls. The overbalance is sufficient to 
allow the gates to close automatically under their | 
own weight, if the automatic trip gear, which | 
effects the same purpose as at Kendoon, operates. | 
The paddles of this gear are set to trip a non-self-re- 
setting switch whos: opening releases a solenoid 
brake, so that the gete is lowered. The speed of | 
descent is restricted to 10 ft. per minute by a pair of | 
oil dashpots. The soienoid is supplied with direct 
current from a 100-volt battery through a contactor | 
switch, made in two One of these is 
released when the gate comes to rest on the sill, 
and so de-energises the solenoid, while the other is 
fitted with a latch and re-set button. This forms 
an interlock, so that the gates cannot be raised, 
after the automatic trip gear has operated, until 
the switch has been reset on the site. 

Each gate is raised by a headstock, which is driven 
by a 5-h.p., 400-volt motor, and they are main- 
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| varies from 17 ft. 6 in. to 35 ft., and they were laid 
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tained in any required 
position by the sole- 
noid brake, which 
comes into operation 
when the motor is cut 
off. The movement 
of each gate is control- 
led by a push-button 
switch, the operation 
of which, when the 
gate is closed, results 
in an upward travel of 
2in. The first contact 
bar on an automatic 
limit switch thus stops 
the gate until the aque- 
duct is full. When this 
has been _ effected, 
a pressure switch 
closed, which energises 
the contactor coils and 
enables the gate to be 
raised to its fully-open 
position, by pressing a 
further push-button. 
During its travel, a 
limit switch energises 
the supervisory gear 
in the station and en- 
ables the turbine to be 
started, as described 
in more detail below. 
The lay-out of the 
twin _reinforced-con- 
crete aqueducts between the intake and the power|40 per cent. of the circumferential reinforcement 
station will be clear from the longitudinal section is also provided. The concrete and reinforcement 
and plan given in Figs. 138 and 139 and from | are jointed to the steel plating of the spiral casing 
the typical cross-sections reproduced in Fig. 132, | of the turbines as shown in Fig. 133, no surge towers 
Plate XXXIV. As will be seen they run for} being installed. When the concrete had sufficiently 
a distance of 135 ft. on a gradient of 1 in 7-21,| matured the tops of both pipe lines were covered 
which steepens to 1 in 2-78 for the remaining | with earth to minimise temperature effects. 
distance of 50 ft. to the turbine room. The} Leaving for the moment the details of the Cars- 
distance between the centres of the two pipes | fad power station, it will be seen from Figs. 121 
jand 122, Plate XXXIV, that the outflow from 
the tail race at this point is again led down 
the Water of Ken into the Earlstoun reservotr. 
This latter, which has an area of 140 acres and 
a normal draw-down of 2 ft. and a maximum 
of 8 ft., is formed by a dam, the lay-out and con- 
struction of which are shown in Figs. 127 to 130, 
Plate XXXIV, while its appearance will be clear 
from Figs. 118 and 119. As will be seen, this dam 
. | is again of the combination arch and gravity type: 
| though in this case the whole of the gravity section, 
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in trenches and constructed within shutters in the | 
way already described in connection with the 
aqueduct leading to Kendoon sstation.* The 
shell of each aqueduct is 9 in. thick and there are 
two layers of circumferential rods to withstand 
the maximum working pressure at the low average 
stress of 11,000 lb. per square inch. Longitudinal 
reinforcement to an amount of not less than 








* See ante page 551. 
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which is 417 ft. long, is at one end of the arch section. | 
This section has a developed length on the upstream 
face of 282 ft., and is built on a downstream radius of 
145 ft. As before, it is founded on rock and ter- 
minates on the south in a canal 1,200 ft. long, which 
jeads to the intake works. The crest is at +- 245 ft. 
0.D. and in design and construction it is generally 
similar to the other dams on the scheme. The 
upstream faces of both the arch and gravity portions 
are vertical, the downstream faces having batters 
of 1 in 0-23 and 1 in 0-75, respectively. The spill- 
way is entirely in the gravity portion and leads the 
overflow into the Water of Ken through the channel 
shown in Figs. 128 and 130. As the available length 
of spillway which could be provided to deal with the 
flood water was insufficient, owing to the nature 
of the site, it has been supplemented by two free- | 
roller flood gates, which were constructed by Messrs. 
Glenfield and Kennedy, Limited, and have been 
installed in the middle of the spillway, as shown in 
Fig. 116. These gates, the construction of which | 
is shown in Figs. 134 to 137, are of the same general 
design as those installed at Tongland.* They have 
a span of 17 ft. 6 in. and are 23 ft. 6 in. high. They | 
are supported by two 7-ft. abutment piers and by a 
ventral pier which is 9 ft. wide. They have a free- 
board of 1 ft. 6 in. above normal water level, which 
at this point is 245 ft. O.D. The sill level is 223 ft. 
0.D. As the gates can be lifted through a height of 
25 ft., the bottom edge when full raised is 3 ft. above 
spillway level. Each gate is operated by a 5-h.p. 
400-volt three-phase motor, which drives a hori- 
zontal shaft through spur gearing. This shaft 
carries bevel wheels and sprocket pinions which 
mesh with a bush-link roller chain, the latter being 
attached to the gate and balance weights. The 
horizontal shaft is provided with adjustable couplings 
to compensate for any extension in one chain relative 
to the other. Any change in the length of the shaft 
due to temperature is also compensated. 

This machinery is controlled by a push-button on 
the headstock and at the bottom of the structure, 
while current is cut off by limit switches at each 
end of the gate travel. Provision is also made for 
automatically raising the gate by 2 ft. when the 
water level in the reservoir reaches 246-5 ft. O.D. 
and by 4 ft. 6 in. when it reaches 246-75 ft. O.D. 

The intake canal, which is 1,200 ft. long, was 
formed partly by excavation and partly by building 
a retaining embankment. Its side walls are steeply 
sloped so that the width at the bottom is greater 
than that at Kendoon, which in other respects it 
resembles. This canal, which is illustrated in Fig. 
120, Plate XX XIV, terminates in an intake chamber, 
the construction of which is similar to that at 
Carstad. The entrance is closed by screens and 
the flow through it to the twin 13-ft. 6-in. aqueduct 
is controlled by two-free roller sluice gates with 
a span of 10 ft. and a depth of 14 ft. As at Carsfad 
there is a trip gear, which operates if the water 
velocity exceeds a pre-determined amount. This 
intake, a view of which appears in Fig. 117, is 





connected to the power station by means of 
two 13-ft. 6-in. reinforced concrete aqueducts, 
which are 267 ft. long and are of the same 


general construction as those at Kendoon and 
Carsfad. For the greater part of their length 
they are laid on a slope of 1 in 8-81, which steepens 
to 1 in 2-78 for the last 50 ft. to the power station. 
As at Carsfad they are directly connected to the 
Spiral casings of the turbines. A view of these 
aqueducts in course of construction appears in Fig. 
I4], page 642. 

Just upstream of the entrance to the aqueduct, 
is a fish ladder, of the same general design as that 
at Carsfad. It consists of 34 pools, these being 
~— into four groups by three larger resting 
pools 





(To be concluded) 








\MERICAN SocreTy OF MECHANICAL ENGINEERS.— 
“Un December 1, the A.S.M.E. medal was awarded at a 
spec tal meeting of the American Society of Mechanical 
Engineers to Dr. Edward Bausch. The Medal was 
established in 1920, and is awarded annually for inven- 
“ons and improvements of great merit in the realm of 
engineering. Among previous recipients have been 
Mr. H. G. Carlson, Dr. R. A. Millikin, and Dr. A. Swasey. 
At the same meeting, Mr. Henry Ford received the 
Holley Medal, an award established in 1923 








* See ENGINEERING, vol. cxxxviii, page 269 (1934). 


THE NATIONAL PHYSICAL 
LABORATORY. 
(Continued from page 578.) 
ELnoTRicITy DEPARTMENT—continued. 


Alternating-Current Conductors. High-Voltage 
Research.—The practice, from an electrical engineer- 
ing point of view, of alternating-current trans- 
mission, has often been hampered in the past by 
the very complex character of the theory under- 
lying the effective resistance of isolated or grouped 
conductors carrying currents under such conditions 
of electrical loading or frequency that the con- 
ductors are heated to an important extent as com- 
pared with the effect when direct current is used. 
An endeavour on the part of the electrotechnical 
division of the Laboratory to simplify matters has 
led to the development of new formule for single- 
phase conductors, and three-phase systems of con- 
ductors laid side by side, which, while sufficiently 
accurate for almost all practical purposes, have the 
merits of being considerably more exact than 
previously existing formule, and far more simply 
evaluated. Unless the conductors are spaced very 
closely together, the errors due to the use of the 
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newly-devised formule do not exceed 3 per cent., 
and their validity has been checked by practical 
experiments in which excellent agreement with 
theory has been obtained. Particular attention has 
been devoted to tubular conductors, and it has 
been established that this is generally the most 
economical shape for the conveyance of heavy 
alternating currents, provided that the conductors 
ean be arranged fairly far apart. This advantage 
18 lost, however, when other factors of design require 
the conductors to be close together. The problem 
is thus one of some concern to many branches of 
the electrical industry and further theoretical work, 
supported by experimental checks, is being under- 
taken to ascertain generally the conditions govern- 
ing the most economical shape of conductor for any 
reasonable arrangement of the mains. At the 
moment the most suitable conditions for the use 
of flat-strip conductors are being studied. 

A notable feature of the laboratory researches on 
impulse-voltage phenomena is the steady improve- 
ment in the apparatus employed for thir very 
difficult class of investigation. The point is well 
exemplified by the cathode-ray oscillograph, which, 
while originally designed specially for the study of 
transients, has been very appreciably modified as 
the outcome of experience in its use, and thereby 
improved to the extent that it has become, perhaps, 
the most useful instrument at the disposal of the 
investigators. It is used for determining the fiash- 
over characteristics of insulator systems, the break- 
down characteristics of dielectrics under surge- 
voltage conditions, and for estimating the efficacy 
of the different lightning-protective devices that 
have been developed in recent years. Prominent 
among the modifications that have been made to 
the cathode-ray oscillograph is the substitution 
of metal discharge tubes for the original glass 
tubes. This change makes for a much smoother 
electron discharge, and coupled with it is an improve- 
ment in the design of the trapping chamber, which 
enables the oscillograph to be operated for much 
longer periods than heretofore without appreciable 
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record by stray reflections of parts of the electron 
beam. A method of pre-anode magnetic focusing 
has been adopted in the latest type of metal discharge 
tube, resulting in a marked increase of the propor- 
tion of “ writing” electrons in the total cathode 
emission. This is a most valuable feature, and it 
is estimated that the “ writing” current has been 
augmented a hundred-fold. An oscillogram taken 
with this arrangement is reproduced in Fig. 33*. It 
shows the breakdown of a spark gap at an interval 
of 0-05 microsecond after the application of the 
voltage wave due to the gap. The writing speed 
of the oscillogram, i.e., the speed of the trace of the 
electron beam on the screen of the oscillograph, is 
about 750 kilometres per second. The smooth 
timing-wave, as can be seen from the illustration, 
has a frequency of 5,000,000 cycles per second. 

Concurrently with the development of apparatus 
and technique for high-voltage research, an exten- 
sive programme of work having immediate practical 
applications is being pursued on behalf of the British 
Electrical and Allied Industries Research Associa- 
tion. Prominent among it is an investigation of the 
impulse characteristics of typical insulator systems 
as used in modern high-tension transmission lines. 
It is recognised that the existing apparatus in 
general use is capable of withstanding normal 
operating conditions, and what is chiefly in view is 
the acquisition of information on which to base 
tests to ensure the satisfactory behaviour of trans- 
mission equipment under such abnormal conditions 
as may be imposed by voltage surges due to break- 
down or lightning. In this connection the effect of 
wave shape on the minimum impulse flashover 
voltage of insulator strings has been investigated by 
aperiodic waves in which the time occupied by the 
growth of voltage to its peak value was maintained 
constant while the rate of diminution from the 
maximum voltage was varied. The tests show that 
the minimum impulse flashover voltage decreases 
as the rate of fall in the voltage wave diminishes. In 
general, it has been found that the impulse flashover 
voltage is higher with negative than with positive 
polarities, and that a strong electric field at the 
positive electrode of the assembly is conducive to 
flashover. On account of the neighbourhood of 
earthed objects in actual line transmissions, the 
stronger field occurs at the line electrode, so that 
the positive flashover voltage is likely to be lower 
than the negative unless some approximately 
pointed object happens to constitute an earthed 
electrode. The effect of rain in facilitating flash- 
over in high-tension transmission systems has 
naturally been a subject for detailed investigation, 
and the Laboratory tests have revealed that rain 
has markedly less tendency to reduce flashover 
voltages of an impulsive character than is the case 
at ordinary power frequencies. 

The undesirable results of impulse voltages are 
not, of course, restricted to the insulating supports 
of transmission lines, but may equally result in 
the breakdown of the insulating and dielectric 
materials surrounding or adjacent to feeder con- 
ductors. Impulse breakdown tests have therefore 
been made on liquid dielectrics at voltages up to 
750,000, and on solid dielectrics up to 500,000 volts. 
The results for flat sheets of solid material show 
that the cumulative effect of impulse stressing is 
small at voltages lower than that which causes 
breakdown, and that good performance involves not 
only bigh dielectric strength of the insulator itself, 
but also high permittivity of the medium in which 
it is immersed. As exemplifying this last factor, 
an illuminating result was obtained with two similar 
samples of the same material. One of them, 
immersed in transformer oil, failed at a breakdown 
voltage of 135,000 volts, whereas the other, 
immersed in glycerine, did not break down until 
the impulse voltage was 310,000. The general 
conclusions so far drawn are that the length of the 
impulse test wave has only a small effect on di- 
electric properties, and that the breakdown gradient 
in a uniform field is independent of the thickness 
of the specimen of dielectric material. In the 
course of the further tests now in progress, higher 
impulse voltages are being employed and the range 
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of dielectric materials is being extended. It is| ciently accurate to reduce the timing error within| nearly 800 ft. This chamber is equipped for 


proposed to study the effects of embedding the 
electrodes in the material and of subjecting 
dielectrics to non-uniform electric fields of force. 

One other high-voltage research of evident prac- 
tical utility is concerned generally with the operating 
characteristics of surge-protective devices, and 
particularly with the reduction of electrical stresses 
arising from abnormal imposed conditions. The 
apparatus so far studied falls into the two main 
classes of lightning arresters and wave-modifying 
devices. The former class is intended to limit the 
amplitude of the surge transmitted to the equip- 
ment to be protected, and depends for its action on 
a non-linear voltage-current characteristic such 
that the current through the arrester increases much 
more rapidly than the applied voltage increases, 
thus enabling the energy in the high-voltage surge 
to be discharged to earth. In practice, the arrester 
is connected in parallel with the switchgear, trans- 
former or other apparatus to be protected, and an 
isolating air gap prevents the passage, under normal 
conditions, of all but negligible power current. 
Under the action of a high-voltage surge, however 
due, for instance, to lightning—the surge current 
flashes over the air gap and flows to earth. To 
be effective, an arrester should interrupt the flow 
of power current immediately the voltage surge is | 
extinguished, and it is this property in particular 
which has been the subject of laboratory tests in| 
which arresters have been simultaneously subjected 
to power-frequency and surge voltages. The ex- 
perimental circuits were so arranged that surge 
voltages, supplied from an impulse generator, could 
be imposed on the arresters at any stage in the power- 
frequency cycle. It was found that the maximum 
voltage acquired by the protected apparatus is the 
same as that applied to the arrester and depends on 
the steepness of the surge, i.e., on the rapidity with 
which the voltage increases during the impulse, 
and also on the delay imposed by the air gap and 
the material of the arrester. As a general rule, 
the power current through the arrester is extin- 
guished on the first occasion, after the passage of 
the surge voltage, that the alternating voltage at 
the power frequency of 50 cycles or so per second 
passes through its zero value. 

The purpose of the other class of apparatus 
mentioned above—the wave-modifying devices— 
is to reduce the slope of the incoming surge, and so 
to decrease the turn-to-turn stresses on inductive 
apparatus in front of which the device may be 
connected. A number of different types have 
been investigated with a view to determining their 
precise modes of operation and their relative merits 
for alternative purposes. One of the most interest- 
ing so far studied is an inductor in the form of a 
solenoid in which the pitch is gradually increased 
from one end of the coil to the other. The majority 
of these tests have hitherto been carried out with 
“lumped” circuits, but an experimental trans- 
mission line is now under construction for the 
purpose of testing apparatus connected in a distri- 
buted circuit. 

Meter Testing. Miscellaneous Work.—An_ in- 
creasingly important section of the Electricity 
Department's work now consists of approval 
tests of house-service electricity meters. It is 
carried out for the Electricity Commissioners, and 
reflects, in the number and variety of meters sub- 
mitted for approval, the rapid development of 
domestic electrification throughout the country. 
Particularly noteworthy are the increasing uses of 
meters fitted with pre-payment mechanism, and 
of “ all-insulated " meters wholly encased in plastic 
material, such as bakelite, which fulfil a long-felt | 
want in rural districts where adequate earthing of 
the alternative cast-iron meter-cases is often found 
troublesome. 

In connection with the testing of energy meters 
of the rotating-motor type, the ability to measure 
rates of rotation to a high degree of accuracy has an 
important effect on the rapidity with which routine 
calibrations of this character can be disposed of. 
Some attention has accordingly been given of late | 
to the possibilities of utilising for such purposes a | 
synchronous stop clock on which all dials can be | 
readily reset by a single operation. The frequency 
of the Laboratory supply mains was found insuffi- 
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0-05 second in a 100-second run, but good results 
have been obtained by control from a 50-cycle 
steel tuning fork. The usual 
type of contacts on the fork gave a good deal of 
trouble, and have been replaced by a vapour-filled 
triode radio valve, the grid voltage of which is 
supplied by the fork. An interesting feature 
encountered during the preliminary stages of 
developing the system was that the motors of the 
synchronous clocks were inherently unstable as a 
result of the method of starting employed, and 
that a surge in the supply to a clock, if it chanced 
to coincide with certain critical positions of the 
rotor, caused the rotor to fall out of step and 
re-synchronise with some ‘loss of apparent time. 
This trouble has been completely overcome by 
fitting a friction-coupled flywheel to the rotor shaft, 
and the entire assembly has now given satisfactory 
results throughout several months, the rate being 


| readily maintained within 2 parts in 10,000, while 


the running error during tests of 100 seconds 
duration can be kept well within 5 parts in 10,000, 


-| including the personal error involved in starting 


and stopping the clocks by hand. 

Recent work of a miscellaneous character under- 
taken by the electrotechnics division includes two 
or three items which, from their novelty, are of 
more than usual general interest. One of these 
concerns an investigation of the manner in which 
electrostatic charges may be produced in hospital 
operating theatres. The risk of igniting explosive 
anesthetics by sparking is a serious one in dry 
climates, and is considered of sufficient importance 
in Britain for representatives of the Home Office, 
the Ministry of Health and the Medical Research 
Council to have recommended that the Laboratory 
should investigate the problem generally with a 
view to modifying hospital equipment as may 
prove necessary. A similar problem is being 


investigated at the request of the Home Office in | 
connection with the risk of fire in dry-cleaning | 


works, following the ignition by electrostatic sparks 
of the inflammable vapours from some of the 
liquids used for this work. It appears that the 
conditions of operation are rather susceptible to the 
production of electrostatic charges, and a survey of 
the electrical properties of the materials involved 
is accordingly in hand with a view to obviating 
dangerous results. 

Another unusual series of experiments is being 
conducted on behalf of the Government of Northern 
Ireland to study the practicability of installing an 
electric barrage in connection with an important eel 
fishery. The object is to guide the eels into a part 
of the river where traps are installed by electrifying 
the water where it is desired to prevent them from 
passing. Experiments with eels have been made 
in a wooden tank at the Laboratory with promising 
results, and these have been extended in more 
natural surroundings at the Fisheries Experimental 
Station at Alresford, Hants. Quite a low voltage is 
sufficient to act as a barrage, and on account of 
the high resistance of river water the power required 
is small. The Irish eel fishery is seasonal, and it 
is intended to carry out full-scale experiments in 
the eel fisheries of an Irish river at an early oppor- 
tunity. 

Photometry. Illumination Standards. Photo- Electric 
Cells.—Of late years there has been a steady and 
widespread increase in the application of scientific 
methods and knowledge to industrial lighting 
During the same period a number of 
notable developments, such as the photo-electric 
cell and the gaseous-discharge lamp, have reached 
the stage of commercial success. There has been, in 
consequence, an appreciable change both in the 
experimental methods employed and in the nature 
and volume of the work undertaken, by the photo- 
metry division of the Electrical Department. A 


| stage has been reached at which neither the available 


equipment nor the accommodation were adequate 
for the demand, and a new photometry building has 
accordingly been designed and built to provide for 
the special requirements of this class of work. A 
wide projection room, for example, 145 ft. long, 
extends the full length of the building, and is fitted 
with a roller shutter at one end whereby the avail- 
able light path can, if required, be increased to 
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| photometric tests on different types of projectors, 
|such as automobile headlights, searchlights, and 
| railway-signal lights. High-capacity storage bat- 
| teries, which are essential in precision photometry, 
| have been installed with an eye to future, no less 
than present, requirements, while a novel feature 
is the provision of artificial “daylight” windows 
to light the corridors. Under these improved condi- 
tions, the maintenance of photometric standards, the 
prosecution of research, and the routine testing of 
lamps and illumination systems will be greatly 
facilitated. 

One of the most interesting and comprehensive 
series of tests completed during the past year has 
been carried out on two types of thin film vacuum 
emission cells, the photo-electric elements being 
rubidium in one type and potassium in the other. 
The current-illumination characteristics of these 
cells have been found free from Purkyné effect, 
that is to say sensibly linear for light of different 
colours, and the rubidium cell has now been incor- 
porated in an electrometer photometer used for 
precise measurements. In this particular photo- 
meter the diffusion achieved by the window is not 
quite perfect, with the result that a slight error 
occurs in the comparison of light sources situated 
at different distances from, or subtending different 
angles at, the window. This defect is not associated 
with the rubidium photocell, but in the case of 
a potassium-on-silver thin film vacuum cell, a 
striking similarity between the drift and recovery 
curves has been noticed, which is in marked con- 
trast with the usual behaviour of photo-voltaic 
cells for which the recovery of the cell in the dark 
is a longer process than the fall in sensitivity on 
exposure. It appears from the Laboratory investi- 
gations that certain cases of non-linearity in emission 
cells are due to this initial drift, and that if instan- 
taneous readings could possibly be made, the cells 
would show a linear response. 
| Photo-electric methods are being employed at the 
| present time for an extending range of experimental 
purposes, including investigations of filaments of the 
uniplanar and coiled-filament types. In deter- 
minations of mean spherical candle power from 
readings on a rotating lamp, it is important to know 
whether the rotation itself produces any unsteadi- 
ness or change in the output of the lamp. A photo- 
electric photometer is being regularly used at the 
laboratory to study this point in the case of ring- 
filament lamps used as sub-standards. Another 
photo-electric application is that of colour-matching 
tungsten-filament lamps. Two dissimilar colour 
filters are used in conjunction with the lamp under 
test, and the method depends on the fact that the 
transmission ratio for the two filters is a function 
of the colour temperature of the source. Some 
interesting values are now available from measure- 
ments of the candle-power distribution of single- 
pillar, coiled tungsten-filament lamps such as are 
commonly used for motor-car headlights. The 
luminous intensity of this type varies with the 
direction of observation by as much as 20 per cent., 
according to the amount of the filament on the 
remote side of the pillar which is visible between 
the turns on the near side of the coil. 

The difficulties of heterachromatic photometry 
are well exemplified by a comprehensive investige- 
tion, with special reference to the effects of the size 
and brightness of the field, of gaseous-discharge 
lamps. The types studied include neon, sodiam, 
and high- and low-pressure mercury, a tungsten- 
filament vacuum lamp serving for comparison. Two 
series of tests have been completed, one with full 
colour difference, the other with colour filters in 
conjunction with the tungsten lamp so as to give 
an approximate colour match with the discharge 
tubes. The experiments have shown that, even 
under this latter condition, the spectral energy distri- 
butions are still considerably different for the two 
sources under comparison, but the advantage of 
the colour matching is that the personal error im 
obtaining the brightness match is largely eliminated 
An important conclusion reached generally with 
regard to this type of lamp is that the effects, both 
of field size and field brightness, are commonly very 
large. The investigation has a direct bearing on the 
| conditions under which photometry should be con- 
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ducted so as to yield results applicable to the 
“ standard eye” as defined by the internationally 
accepted visibility curve. 

The realisation of a primary standard of light 
based on the “ black-body ” brightness of an ingot 
at the freezing point of platinum has reached a 
stage at which serious consideration is having to be 
given to the effect on the measured brightness of the 
number of times the platinum has been melted and 
frozen in the course of a succession of observations. 
It appears probable that one of the ingots gave 
rather high brightness (and incidentally temperature) 
measurements after being melted more than 100 
times. If allowance be made for this and certain 
other slightly anomalous results, the outcome of 
eight sets of observations made at the laboratory 
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This phenomenon, shown as a separate curveT,in 
Fig. 34, evidently has an important bearing on 
safety in night driving and is being further studied. 

One other aspect of road safety—the effect of 
coloured headlights in fog—has been the subject of 
a few further trials during the past year, and the 
results confirm those previously observed in the 
earlier laboratory experiments, namely, that the 
revealing power of a white beam is the same as 
| that of a coloured beam of the same candle power. 
Some related work is now in prospect to determine 
the best position and light distribution of motor-car 
headlights for securing visibility in fog. The study 
of this problem was recommended in 1935 by the 
International Commission on Illumination, and a 
tentative programme of tests is in course of 





is that the brightness of the black body at the | preparation. 


freezing point of platinum is 59 
square centimetre. 


0-2 candles per | 
This value may be compared | discharge tubes have raised the problem of which 


The alternative colours available in 


gaseous- 


with 58-86 candles per square centimetre obtained colour is the best and whether any of them is better 


at the National Bureau of Standards and with 


58-78 candles per square centimetre obtained by| and suburban roads and streets. 


Professor Riband at Strasburg. 

An interesting phenomenon, having wider impli- | 
cations than the source of error by means of which 
it was discovered, has recently been found | 
during a series of measurements on high-wattage | 
lamps in the 10-foot integrator at the Laboratory. | 
The interior surface of the latter is painted white, | 
and it was noticed that the brightness of the obser- 
vation window varied during the course of a day | 
while the same lamp was mounted inside for test, | 
the direction of the change being such as would be | 
expected from a gradually increasing reflection 
factor of the paint in the integrator. Closer investi- 
gation confirmed that the effect was, in fact, due to | 
the drying of the paint, the change in brightness of | 
the window on one occasion, following a somewhat | 
humid week-end, being as much as 8 per cent. | 
This value corresponds to a change of about 2 per | 
cent. in the reflection factor of the paint. The effect | 
can evidently be large enough to call for special | 
precautions to ensure that high-wattage lamps do | 
not dry the integrator unduly during the course of | 
measurements. } 

Glare. Automobile and Industrial Lighting.—The | 
rate at which the eye recovers its sensitivity to 
small contrasts after it has been exposed to a glaring 
source of light is of great importance in connection 
with the effect of street lamps and of the headlights 
of passing cars on the eyes of automobile drivers. 
One of the effects produced on the eye by exposure 
to a glaring source of light is the contraction of the 
pupil to a diameter. of something like 3 mm. When 
the source of glare is removed, the pupil begins to 
dilate to the size appropriate to the conditions under 
which the eye is operating, and it is of importance 
to know the rate and characteristics of the recovery. 
Two series of experiments have already been com- 
pleted on this subject. The first of these was con- 
cerned with measurements of brightness difference 
threshold for vision centred respectively at and 
apart from the fovea—the central depression of the 
yellow spot in the human retina. These data were 
derived from an artificial pupil, white light being 
used throughout ; and whilst they lead to useful 
conclusions, free from subjective variations, they 
are not directly applicable in lighting practice apart 
from a knowledge of the natural pupil size under 
different conditions of lighting. This aspect is 
being very conveniently investigated in the second 
series of tests, by taking cinematograph films of the 
living human eye during the progress of recovery, 
sing infra-red radiation for the photography, since 
these rays, being invisible, do not affect the size of 
the pupil. Fig. 34 reproduces the average results 
obtained from 12 normal subjects, recovering from 
4 brightly glaring source of light of intensity 500 
candles per square foot. It is of interest to note 
that the pupil has completely recovered in the short 
time interval of 100 seconds. These normal results, 
a8 regards both the characteristic shape and the 
numerical values of the recovery curve, are in close 
agreement with previous values published by 
Reeves.* Two other subjects examined at the 
laboratory, however, exhibited a remarkable transi- 
‘ory contraction of the pupil occurring some six 
‘ninutes after the source of glare was extinguished. 














* Peychological Review, Vol. 25, page 339 (1918). | 


than white light for promoting visibility in urban | 


An interesting 
method of comparison is now being investigated 
by the photometry division. The principle involved 
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is to throw on a screen a cinematograph picture 
of a lighted street in which objects appear from time 
to time at selected points. These objects have to 
be detected by uninstructed observers, the film 
being projected alternatively by an incandescent 
lamp and by a discharge tube as the source of light. 
For a fair comparison it is essential that the bright- 
ness of the street scene should be about the same 
as that of an actual street and some difficulty 
is at present being experienced in obtaining sufficient 
screen brightness when the projector is fed with 
discharge tubes, especially in the case of sodium- 
vapour lamps. The experiments are, however, 
promising and should eventually indicate any signi- 
ficant differences between the revealing powers of 
street-lighting installations which are identical 
except in respect of the spectral character of, the 
light used. 

The testing of street-lighting installations is now 
part of the routine work carried out in the photo- 
metry laboratory. During the past year eight 
such installations have been investigated to deter- 
mine the illumination over the carriageway, with 
special reference to the distribution in relation to the 
type and position of the lights. Four of the 
thoroughfares examined had both gas and electric 
lighting systems, and the comparison of the effective- 
ness of the two installations was an important 
feature to the municipalities concerned. In connec- 
tion with street and similar industrial lighting 
problems, space has been provided in the new photo- 
metry building to permit measurements of intensity 
and distribution of the illumination resulting from 
a lighting-fitting suspended at a height of 25 ft. 
above ground level. 

Among the other equipment now in use for the 
study of illumination problems, a very interesting 
item is a model street which is used in the open 
air for investigating the distribution of daylight 
in deep rooms. This class of measurement is 
difficult to make since it demands, for the correlation 
of separate test results, a sky of approximately 
uniform brightness in conjunction with sufficient 
light to provide a high level of daylight illumination 
in the model rooms. Such conditions occur only 
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a few times a year, on bright days when the sky is 
covered with clouds of uniform density, and the 
progress of the experiments is correspondingly 
slow. Nevertheless, valuable data are being accumu- 
lated relative to the effects of changes in the width 
of windows on the light penetrating to typical 
positions in the rooms. The influence of other 
changes in the size and position of windows will be 
studied in course of time and the results will 
evidently be of direct value to architects, particu- 
larly in connection with the design of offices and 
other large buildings with interior light wells. 

As a concluding item illustrating the work of the 
Electricity Department, mention may be made 
of the greatly increased accommodation which 
is now available in the new photometry laboratory 
for life testing electric lamps. The past year 
or two has seen a striking increase in the numbers 
of electric lamps submitted for ageing and output 
tests by commercial organisations and by the 
British Standards Institution. An electric lamp 
may be designed to emit a large amount of light 
for a given energy consumption if it is rated so 
that the filament is at too high a temperature. 
| Under such conditions the lamp has a short life. 
| Alternatively, the filament may be “ under-run ” 
| to ensure long life, but the consequence will be a 
|low ratio of light emission to energy consump- 
| tion. Well-designed lamps represent a compromise 
| between these extremes, but the optimum efficiency 
in conjunction with long life can be achieved only 
if every possible care is taken in manufacture, and 
|if the lamps are given proper treatment in use. 
| Precautions are therefore taken at the Laboratory 
| to ensure that the electric supply to the life-testing 
racks is closely controlled. The supply is, in fact, 
| obtained from specially reserved motor generator 
sets, the output voltage from which is regulated by 
a ‘Tirrill instrument and maintained constant 
| within 0-1 per cent. 

(7'0 be continued.) 
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TESTS OF <A_ BOILER PLANT 
OPERATING WITH COKE BREEZE, 
SLACK COAL AND COKE -OVEN 
GAS. 

By Dtet.-Ine. GrorG Croce. 


In the years 1931 and 1932, Messrs. Griiflich 
Schaffgotsche Werke constructed the Deschowitz 
power station for the purpose of supplying the 
Oder Valley coking works with electric power and 
steam, the coking works being built at the same 
time. The boiler plant of the station consists of 
two second-hand battery boilers with heating sur- 
faces of 225 sq. m. (2,422 sq. ft.), working at a 
gauge pressure of 13 atmospheres (185 lb. per square 
inch) and arranged for gas and tar-oil firing. There 
are also two new sectional-header water-tube boilers 
arranged for firing with coke breeze and coke-oven 
gas. Each of the latter has a heating surface of 
500 sq. m. (5,382 sq. ft.). The boilers are not fitted 
with economisers, as the coke-oven gas and coke 
breeze, which are the fuels chiefly employed, are 
practically waste products, and the quantity of the 
latter available is insufficient to make its sale a 
practicable proposition. The battery boilers are of 
a type little known in Great Britain, consisting 
of a series of drums with connecting cross-tubes 
of large diameter. The boilers in question have 
nine drums arranged in tiers of three and connected 
to a cross-drum at the top. 

In view of the conditions, the capital cost of the 
plant was kept as low as possible by utilising second- 
hand turbines, in addition to the second-hand 
battery boilers, although the steam consumption 
of these turbines was relatively high. The plant 
was also simplified by omitting to provide any 
main fuel bunker. Charging is effected by a hand- 
controlled Demag lifter feeding bunkers mounted 
on the grate hopper. The plant is, however, laid 
out so that economisers and a_ coal-handling 
plant may be added later, if desired. The boilers 
operate under natural draught furnished by a 
chimney 75 m. (246 ft.) high and designed to 
be raised later to a height of 120 m. (394 ft.). The 
flue connecting the boilers with the stack is of 





ample dimensions and is provided with ash hoppers 
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throughout its length. It is carried above ground | 
level, so that access may be had to the hopper} 
outlet doors. | 
The sectional-header water-tube boilers, with the | 
tests of which this article is mainly concerned, were 
constructed by Messrs. Rheinmetall-Borsig A.G., | 
of Berlin. They are designed to operate on a} 
gauge pressure of 21 atmospheres (298 Ib. per 
square inch) and a steam temperature of 425 deg. C. 
(797 deg. F.), but at the present time only a section | 
of the superheater has been installed and the boilers 
are provisionally operating at 13 atmospheres (191 Ib. | 
per square inch) and 350 deg. C. (662 deg. F.). De- 
superheaters are fitted. A longitudinal section of one 
of the boilers is given in Fig. 1, above, while the 
zoned travelling grate, having an _ under-grate 
blower, is illustrated by longitudinal and cross- 
sections in Figs. 2 and 3. The boiler heating 
surface is 500 sq. m. (5,385 sq. ft.) and the super- 
heating surface 230 sq. m. (2,475 sq. ft.). The 
volume of the combustion chamber is 87 cub. m. 
(3,072 cub. ft.). The width of the grate is 4-4 m. 
(14 ft. 5 in.) and the length 5-11 m. (16 ft. 9 in.), 
giving an area of 22-5 sq. m. (242 sq. ft.). The| 
grate bars, one of which is illustrated in Fig. 4, are 
provided with nozzles, the total area of all grate 
openings being 7 per cent. of the grate area. 





The grate, as already mentioned, is divided into 
zones, the arrangement being clearly indicated in 
Figs. 2 and 3, in which d is a zone compartment, ¢ a | 
zone damper, and f a zone ash-removal door. The | 
forced-draught duct is shown at the left of Fig. 3. | 
The chains carrying the grate are outside the grate | 
surface and are protected from any fuel which may 
fall through the bars. The side walls are provided 
with cooling tubes through which water is circulated | 
to prevent the formation of clinker on the walls. | 
The water supply is furnished by a centrifugal pump | 
which draws from a co!d-water feed tank and delivers | 
to a hot-feed tank from which the feed pump is 
supplied. 


cooling tubes is conserved. In addition to the 
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250 mm. (8 in. to 10 in.) 
rk » The » 
thick. (2) That when qmnea) ' 
the quantity of gas avail- 
able was insufficient, it must be possible 
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to employ coke or coal on the grate in 
conjunction with the gas firing. (3) In 
the event of sudden failure of the gas 
supply, it must be possible to maintain 
operation entirely by means of coke-breeze 
firing, and without loss of time. (4) The 
boiler must operate at full efficiency when 
fired only with coke breeze and small coal. 

The maker’s guarantees for the boilers 
were as given in Table I. 

Method of Conducting the Tests.—The 
tests were carried out in March, 1933, by 
the Oppeln Steam Boiler Inspection Asso- 
ciation, under the direction of the author, 
and according to the rules drawn up by 











the Verein deutsche Ingenieure. They are 
summarised in Tables II to LV, opposite. 
In the tests with coke breeze Nos. 1 and 7, 
the coke dust deposited in the second and third 
flue hoppers was regularly and periodically re- 
moved, weighed, moistened, and, after being mixed 
with the fuel, was refired. Any coke falling 


Fie. 4. 


the quantity of flue dust collected was 1-4 per cent. 
less than in the case of test No. 1. 

As the quantity of coke-oven gas available was 
insufficient for full-power, test No. 6 had to 


TABLE I.—MakeEr’s BoweR GUARANTEES. 


Coke-Oven Gas. 


Evaporation per sq. m. of heating surface per hour 
Normal : ee ° 
Maximum es oe 

Evaporation per sq. ft. of heating surface per hour 
Normal 
Maximum 


Efficiency— 
Normal load 
Maximum load 


| 


Coke Breeze. 


Kg. Lb. 


38-0 


47-5 


These fuels being waste products, no effici- 


ency can be guaranteed. 


* Calculated from the original guarantee for boilers fitted with air heaters. 


In this way the heat collected in the} through the grate into the first hopper was re-|be carried out at a reduced output. 


covered and also added to the fuel. The low figures 


During this 
| test the grate was protected by a layer of coke 


travelling grate, the boiler is provided with four gas | for radiation and conduction given by tests 1, 5/250 mm. (10 in.) thick. The admission of air through 
burners arranged in the combustion-chamber front | and 6, must be attributed to some error in the | the grate was prevented by closing the zone dampers 


wall. 
with the associated pressure fan and connecting 
duct, 

In connection with the design of the plant, it | 


works out at 1-2 per cent. These low figures, 
however, show that the whole of the flue dust has 
been included in the tests. The higher percentage 


One of them is indicated in Fig. 1, together | measurements, as the theoretical radiation loss|and operating the reversing damper 6, Fig. 1. 


| Waste-gas analysis showed that the coke did not take 
| part in the combustion, the products found corre- 
| sponding with that which would be expected from the 


was specified (1) That the boilers should give their | shown in test No. 7 is explained by the higher rate | analysis of the gas fuel. After the completion of th 
full output when fired only with coke-oven gas. | of combustion employed, so that some of the flue 
When working under these conditions the grate is | dust escaped by way of the chimney. There was 
protected by a layer of coke from 200 mm. to!la slight indication of smoke during this test, and 


| test, it was found by stirring-up the layer of coke 
) on the grate that the part of it which had reached a 
red heat did not extend into the layer of coke to! 
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a greater depth than 60 mm. (2} in.), showing that 
the coke had served as a proper protection for the 
grate. The excellent condition of the grate bars, 
one of which, after 7,650 hours of working, is shown 
in Fig. 4, gave confirmation of this. 


TABLE IIl.—Particurars or TrEsts. 


economisers, Table IV has been supplemented by 


the addition of figures of the efficiency which might 
have been expected had economisers been fitted. 
The assumption underlying these figures is that 
the flue gases would have been reduced to a tempera- 





Test Number : i 3. 


Duration in hours. . é‘ es be , 8 
Fuel -_ aa < a = : Coke breeze 


0 to 5 mm. (up to 


0-197 in.) 


Per cent. of water in fuel ° ea . 16-2 
‘ ash in fuel os 6 “ a 8-4 
volatiles in fuel ; . 3-1 


Lower calorific value, k.-cal. per kg. . 5,866 
: = . B.Th.U, per Ib. .. 


k.-cal. per normal cub. m. = -- 4,380 
B.Th.U. per normal cub.| | 
ft. ae : — — - 492-1 
Depth of fuel on grate ae 160 mm. (6-3 in.) 220 mm. (8-6 in.) 100 mm. (3-9 in.) 
Average grate feed per min. ; . ++] 130 mm. (5-0 in.) 115 mm. (4-5 in.) 130 mm, (5-0 in.) 
Fuel per hour oa ot ‘a - ..| 3,040 kg. (6,702 Ib.) | 3,910 kg. (8,620 Ib.) | 2,425 kg. (5,346 Ib.) |Normal cub. m., 2,720 
Normal cub. ft., 
96,055. 
Heat supplied to grate, k.-cal. per sq. m. per 793,200 1,020,000 721,000 
hour 
ie B.Th.U. per sq. ft. per 293,691 376,380 267,728 
hour | 
to combustion chamber, k.-cal. | 205,000 264,000 186,500 136,500 
= cub. m, per 
our 
B.Th.U. per cub 23,042 29,673 20,962 15,342 
ft. per hour 
Percentage of fuel falling through grate ia 0-75 | 0-39 | 0-52 
Coke recovered from flue and utilised, expressed | 7°72 7-07 
as percentage of total fuel 
Calorifie value of flue coke in k.-cal. per kg. .. 6,610 | 6,600 
‘é a -— B.Th.U. per Ib. 11,898 } 11,880 
Ash and clinker from grate expressed as per- 8-0 6-91 11-21 | 
centage of fuel by weight | | 
Percentage of unburnt fuel in ash and clinker. . 25-0 | 43-6 | 23-0 
Flue dust expressed as percentage of fuel -+| 9-70 | 7°33 | 1-17 
Calorific value of flue dust in k.-cal. per kg. ..| 5,925 | 6,746 | 4,720 
- - ” B.Th.U. per Ib. 10,665 12,142 | 8,496 - 
Boiler-house temperature ne ne 17 deg. C. 17 deg. C. | 17 deg. C. 14 deg. C. 
(62-6 deg. F.) (62-6deg. F.) | (62-6 deg. F.) (57-2 deg. F.) 
Gas temperature at boiler downtake 349 deg. C. 370 deg. C. 349 deg. C. 285 deg. C. 
' 


(660 deg. F.) 
Gas composition in boiler downtake by volume, 
per cent.— 


7. | 5. 6. 


6 5} 5 
Coke breeze Slack coal Coke-oven gas. 
0-197 in.) 
7-6 3-8 | 


0 to 5 mm. (up to 
| 
17-6 | 
7-8 | 9-4 
2-5 } 31-4 
5,879 | 6,680 | 
10,582 | 


12,024 











(698 deg. F.) (660 deg. F.) (545 deg. F.) 


_ 




















CO ee os oe ee on ’ 13-9 4-4 1-0 
Op ne Pa i me ee ce 6-7 6-3 2-8 
co +n oe _ on ee a — _— — 0-2 
N - os es es _ of 79-4 79-4 80-5 86-0 
Excess-air index* ow ats “ 4 1-47 1-43 1-555 1-12 
Draught in mm. of water column- 
Below grate . - — ee . + 0-5 - 13-0 2-0 | —_— 
Above tront part of grate i i ~ — 8-0 — 5-5 — 7:0 | - 8-0 
Near rear end of boiler ag < - 16-5 — 19-0 | — 13-0 — 9-0 
In zones 1/2/3 ss ee + 1-5/2/8 + 11/15-5/15-5 + 1-5/7/5-5 — 
4/5/6 11/25/12-5 | + 17-5/—/27-5 5-5 /2/4 | 
\ 
* Excess-air index = ratio of air uséd for combustion to the quantity theoretically required. 
TABLE III.—Sream Conprrions. 
Test Number : 3. 7. 5. 6 
seniiteioeipeiii epaliniaeisdliiseniacbiceiaenins = 
| 
fotal evaporation, kg. per hour 18,386 22,300 18,939 15,790 
- - Ib. per hour - 40,533 49,163 41,753 34,810 
Evaporation per sq. m. of heating surface, kg. 36-8 44°6 37-8 | 31-6 
per hour | } 
Evaporation per sq. ft. of heating surface, lb. | 7-54 9-13 7-74 6-47 
per hour | 
Temperature of feed water 62-3 Ss. Cc, | 75-7 deg. C | 91-6 deg. C. | 89-5 deg. C. 
(144 deg. F.) (168 deg. F.) (197 deg. F.) (193 deg. F.) 
Steam pressure, atmospheres i j 12-4 } 12-4 12-0 12-2 
- - b. persq.in. .. - | 176 176 | 174 | 179 
Temperature of superheated steam 344 deg. C. 350 deg. C | 331 deg. C. 331 deg. C. 
651 deg. F.) (662 deg. F.) (628 deg. F.) | (628 deg. F.) 
( .F. 2 deg. 628 deg. F. 28 deg. F. 
Heat of evaporation, k.-cal. per kg. .. 688-0 677-7 652-1 654-3 
a B.Th.U. per Ib. .. Be 1,238-4 1,219-8 1,173-7 1,177°7 
Water evaporated per kg. (normal cub. m.) of | 6-00 5-71 7°81 5-80 
fuel in kg. | | | 
Water evaporated per Ib. (normal cub. ft.) in Ib. | 6-00 5-71 | 7°81 0-361 
Water evaporated per kg. (normal cub. m.) of 6-45 | 6-04 | 7-96 5-93 
fuel referred to 0 deg. C. and 640 k.-cal., in kg. | | | 
| \ | 
Taste IV.—Heat Balance. ture of 180 deg. C. (356 deg. F.) at normal load and 
er . oe eT 7" 200 deg. C. (392 deg. F.) at maximum load. The 
rest Number : - | &% -— | © efficiency tests were followed by a peak-performance 
ee -_ ——— | test with coke breeze. This showed an evaporation of 
Heat utilised, per cent. 64 kg. per square metre of heating surface per hour 
n boiler g or. 4 . 
.* no nad ouper 70-4 65-8 77.9 | 6-3 |(13-1 Ib. per square foot per hour), equivalent to 
In arch cooling tubes | = 1-1 1-1 15 | — 48 per cent. over the guaranteed maximum loading. 
Total utilised ..| 71-5 | 66-9 | 78-5" ro‘ The under-grate blast and draught were not working 
™" ——}- | | at their maximum, but the boiler output could not 
eat lost, per cent.— | a : : ms ‘ 
In waste gases ..| 15-1 | 16-8 | 16-9 | 11-4 be increased owing to the insufficient range of the 
ash and clinker’. 2-7 on, | a - flow meter. 
flue dust .. a 9-8 8-4 | 0-8 ; 
unburnt gases tM | 0-9 (To be continued.) 
radiation, &c. ai 0-9 3-8 O-7 | 0-9 
Yotal lost ..| 28-5 | 33-1 | 21-5 | 13-2 
Mite aitiieiiedt « lend . Tue Late Mr. E. E. Preston.—It is with regret that 
miser, if installed, per | } | we record the death of Mr. E. E. Preston, which occurred 
cent “a ..| 78°6 | 75-1 | 86-8 90-6 on November 27, at his home in East Park-road, Leices- 


In connection with the degree of efficiency 
obtained, it is necessary to remember that no 
economiser was fitted. In order to make a com- 
parison with other tests of boilers working with 





ter, after a long illness. Mr. Preston, who was in his 
forty-ninth year, had been associated with Messrs. A. A. 
Jones and Shipman, Limited, machine-tool manufac- 
turers, East Park-road, Leicester, for many years, and 
for some time past had served as secretary and director. 
The firm was established in 1897 by Mr. A. A. Jones, and 
was incorporated as a limited company in 1905. 
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THE AIR RESISTANCE OF 


| PASSENGER TRAINS.* 
By F. C. Jonansen, M.Se.(Eng.), A.M.I.Mech.E. 
(Continued from page 609.) 


Prernaps the chief interest in the values of Table I, 
page 608, ante, is the disparity between the proportions 
of the total resistance contributed by the leading and 
trailing vehicles of the conventional and Ideal trains. 
In the latter case it will be observed that frontal 
pressure on the locomotive is markedly less than the 
suction on the rear of the last coach. Apart from 
these two items of form drag, the resistance of the 
vehicles diminishes, at a decreasing rate, as the distance 
from the front of the train increases—a regime which 
may no doubt be associated with a gradually thickening 
boundary layer of retarded air near the surface of the 
Ideal train. Since, however, this surface is smooth, 
and the front fairing rounded, the retarded layer is 
relatively thin and the suction at the tail of coach 
No. 6 is correspondingly large. In the case of the 
London Midland and Scottish Railway train, by 
contrast, external irregularities and discontinuities 
lead to a relatively thick wake, or layer of retarded air, 
with the result that the suction at the trailing end of 
the last coach is relatively small and the excess resist- 
ance of coach No. 6 above that of coach No. 5 is less 
marked than in the case of the Ideal train. It follows 
that a tail fairing of low-resistant shape is of much 
greater relative importance on a smooth, streamlined 
train than on a rough conventional one. 

The effects of changes, from 0 deg. to 30 deg., in the 
angle @ between the directions of the train and of the 
resultant wind are shown, for longitudinal and lateral 
forces, respectively, by Fig. 24, page 609, ante. The most 
interesting feature is the contrast between the curves 
of longitudinal force for the conventional and Ideal 
trains. The resistance of the standard London Midland 
and Scottish Railway train increases, at 30 deg. yaw, 
to more than twice its value at 0 deg. yaw, showing 
evidence of rising to a maximum value at some greater 
angle, beyond which it will presumably diminish to 
about zero at 90 deg. yaw. In the case of the Ideal 
| train, however, the longitudinal force R is not merely 
| much smaller at 0 deg. than that for the conventional 
| train, but it increases only slightly, reaches a maximum 
at about 12 deg. yaw, and thereafter diminishes steadily 
presumably to zero at 90 deg. yaw. It is interesting to 
note that, over the range of experiment, the longi- 
tudinal force on the complete six-coach Ideal train is 
appreciably less than that on the standard London 
Midland and Scottish Railway locomotive, the latter 
being, in fact, about equal to that on a complete Ideal 
twelve-coach train. The Ideal locomotive alone, with 
its train of six coaches in place, exhibits the remarkable 
feature of a longitudinal resistance which decreases to 
| zero at about 17 deg. yaw and has negative values at 
larger yaws up to 30 deg. 

In the case of lateral forces L, there is no notable 
| disparity between Ideal and conventional trains. On 
account, doubtless, of their somewhat greater longi- 
tudinal cross-section, the Ideal vehicles and train have, 
}as a rule, a slightly higher lateral air resistance than 
that of the corresponding London Midland and Scottish 
| Railway vehicles, at angles of yaw above about 10 deg. 

The more particular effects of oblique winds on the 
distribution of aerodynamic force throughout six-coach 
trains of conventional and Ideal pattern are collected 
in Table III, page 636. During all these measurements 
| on separate vehicles, the complete train was in position, 
the London Midland and Scottish Railway locomotive 
and three London, Midland and Scottish Railway 
coaches being used along with the London and North 
Eastern Railway coaches, of which, it will be remem- 
bered, only three were available. As regards longi- 
tudinal force, the results show two fairly consistent 
tendencies ; firstly, for the resistance of any particular 
coach to increase as the angle of yaw increases ; and, 
secondly, for the first and last coaches to have higher 
resistances than those of intermediate coaches. On 
the whole, too, longitudinal resistance R diminishes at 
a decreasing rate down the train as far as the fifth 
coach, but exceptions to this occur for the London 
Midland and Scottish Railway and the London and 
Nor‘h Eastern Railway trains at 0 deg. yaw, probably 
due to the shielding effect of the locomotive, and for 
the London Midland and Scottish Railway and Ideal 
trains at 10 deg. yaw. In the latter case, the explana- 
tion for the minimum values of R observed in coaches 
near the centre of the train is obscure, but is perhaps 
to be associated with a critical inclination of the train 
to the resultant wind. 

The distribution values of Table III, when plotted 
and extrapolated, enable the forces on the intermediate 
vehicles of trains having more than six coaches to be 
predicted with a degree of confidence which diminishes, 
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of course, as the length of train and the angle of yaw 
are increased, but with reasonable results for the forces 
on trains up to 12 coaches in length. The experiments 
indicated no reason to suppose that the forces on the 
first coaches of a train having a minimum length of 
three coaches were affected by additions to the length 
of the train. The forces on the last coach, however, 
will evidently be influenced, in general, by the retarding 
and other effects on the air flow introduced by the num- 
ber of vehicles upstream of the rear coach. In order 
to estimate with more certainty the forces on the last 
coach of trains of different lengths, measurements at 
the four angles of yaw up to 30 deg. were made on 
the last coach, the total length of the train behind the 
locomotive being varied, by one coach at a time, from 
six to two coaches, In this way a series of values was 
Fig.2. 
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Longitudinal coefficients 
0 deg. yaw. 


Longitudinal coefficients 
20 deg. yaw. 


Force coefficients for one-fortieth scale models in standard condition 


speed \ 


55 ft. per see 


obtained for the forces on the last coach of trains | 
varying in length up to six coaches, and these values | 
when plotted and extrapolated allowed the resistances | 
of the last coach in trains up to about twelve coaches | 
in maximum length to be predicted with reasonable 
certainty. 

Typical curves for the results obtained at 0 deg. and 
20 deg. yaw are reproduced in Fig. 25 and Fig. 26. The 
values plotted are coefficients based on pv*, derived 
directly from the wind-tunnel measurements and 
corrected for minor sources of experimental error, 
hut not yet corrected for scale effect since the latter 
concerns the complete train, as a unit, on the model 
and full scales. From these curves the values for the 
acrodynamic forces on complete trains of London 
Midland and Scottish Railway types and Ideal types, 
comprising a locomotive and, respectively, 3, 6, 9, and 
12 coaches, have been computed and are given in 
Table IV. By deducting, from any of these tabulated 
values, the force on the locomotive at the appropriate 
angle of yaw, which is given in Table LII, the force on 
the coaches alone can be simply derived. Also included 
in Table IV are values for the horse-power absorbed in 
air resistance by the complete train assumed travelling 
in still air at 100 m.p.h., i.e., under the condition of 
0 deg. yaw. This is the simplest condition, the tabu- 
lated values being intended mainly to convey an idea 
of the power necessarily expended on overcoming air 
resistance at high train speeds, and of the saving in 
power consumption to be achieved by the replacement 
of conventional by fully streamlined trains. By plotting 
the values of Table IV, if necessary, the aerodynami 
forces on any train of London Midland and Scottish 
Railway or Ideal type may be readily obtained for any 
specified conditions of train length, train speed, and 
natural wind speed, within the limits represented by a 
three-coach train at 0 deg. yaw and a twelve-coach 
train at 30 deg. yaw. 

The values of Table VLI show the effects of providing a 
rounded tail to the last vehicle of a six-coach train. 
As between the flat end and the faired end, on both 
the London Midland and Scottish Railway and Ideal 
coach No. 6, the general effect is a reduction of longi- 
tudinal and lateral force at all angles of yaw tested, 
but these reductions are very much smaller than those 
achieved by fairing the front end of the leading vehicle, 
i.¢., the locomotive, in the corresponding train. The 
obvious explanation is that the frontal pressure over 
the flat front of the socomotive is very much greater 
than the suction over the flat rear end of the last 
coach, No. 6. The trailing coach consequently offers 
less inherent scope than the leading one for force 
reduction by end fairing, and this condition is slightly 
accentuated by the retardation of air speed along the 
train. The retarded boundary layer also accounts in 
part for the fact that the reduction of R, due to fairing 
coach No. 6, is more pronounced in the Ideal than in 
the London Midland and Scottish Railway train. As 
the result of greater irregularity of surface, the retarded 
layer near the London Midland and Scottish Railway 
train is thicker and slower than that near the Ideal 
train, and the shape of the trailing end of the Ideal | 
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train is consequently the more influential. But to some 
extent, also, the fact that the lateral cross section of 
the Ideal train is greater than that of the body of the 
London Midland and Scottish Railway coach, to which 
the tail fairing was attached, tends to make the Ideal 
tail fairing more effective than that on the London 
Midland and Scottish Railway train. The reduction 
of the resistance of Ideal coach No. 6 at 0 deg. yaw 
produced by fitting a pointed tail 11-5 in. long (equiva- 
lent to 38 ft. 3 in. on the full scale) is markedly superior 
to those of the blunter fairings, No. 1 or No. 2; and 
while the pointed tail is, of course, of mainly academic 
interest, being much too long to be practically service- 
able on a train, its effect indicates the direction to be 
pursued in reducing air resistance at the tail end of a 
fast train of set composition. 
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such trains. Finally, the comparison between the 
London Midland and Scottish Railway and Ideal 
coaches with faired ends shows the importance of 
smooth, continuous external surfaces in reducing the 
longitudinal aerodynamic force R, and it should be 
remembered that the curves of Fig. 29 understate the 
advantage in this respect, since the Ideal curves relat; 
to seven vehicles, while the London Midland and 
Scottish Railway curves relate to only six. 

The influence on air resistance of the gaps between 
the adjoining coaches of a train of conventional design 
is generally regarded as of considerable importance. 
For this reason a fairly comprehensive investigation of 
these effects was undertaken. In the case of the 
London Midland and Scottish Railway stock under 
standard conditions of test, the width of the gap between 
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The combined effects of 
the alternative fairings, 
Nos. 1] and 2, at each end of the Ideal train are shown | 
by curves in Fig. 29. For comparison, the six London 
Midland and Scottish Railway coaches with no loco- 
motive present and with fairings fitted to the front 
and rear ends of the first and last coaches, were tested 
in otherwise standard condition and gave the results | 
shown on the same diagram. It is of interest, further, | 


TABLE III. 


Six-coach trains in standard condition. 


London Midland and Scottish Railway locomotive No. 6100 | 
(train in position) .. 7 5 we . ee 
London Midland and Scottish Railway 
Coach No, 1 (next to locomotive) 
° 


4 
5 
- 6 (last) . . se oa ae . 
6 London Midland and Scottish Railway coaches (locomotive 
in place) ° o* 
London and North Eastern Railway locomotive No. 4472 
(dummy coach in position) 
London and North Eastern Railwa 
Coach No, 1 


° 


‘ 


i) ** *“* 
6 London and North Eastern Railway coaches (London 
Midland and Scottish Railway locomotive in place) 


Ideal locomotive (train in position) 
Ideal Coach No 


4 
99 es 6 e° 
6 Ideal coaches (locomotive in place) 


to compare the aerodynamic forces on the six standard 
London Midland and Scottish Railway coaches, first | 
by themselves, with and without end fairings, and 
second with the London Midland and Scottish Railway 
locomotive in place ahead of them. It must be re- 
marked here that the values plotted in Fig. 29 for the 
six London Midland and Scottish Railway coaches 
without locomotive and with flat ends were not directly 
measured, but have been computed from observations 
on a single coach. Even with this reservation, Fig. 29 
demonstrates the very considerable shielding effect of 
the locomotive at the lower, and more commonly 
encountered, angles of yaw. Inasmuch, moreover, as 
the train of six coaches without locomotive represents 
fairly accurately a multiple-unit electric train taking 
current from a power rail, the curves of Fig. 29 indicate | 
the advantage to be gained by rounding the ends of 





speed V = 55 ft. per sec. 


the flat panels at the ends of coaches is about 44 in. 
on the full scale, corresponding to 1-1 in. on the model 
scale. When these coaches are as close together as 
possible, the slightly overhanging mouldings of the 
coach roofs are abutting and the distance between the 
coach end-panels is about 6 in. (0-15 in. on the model 
scale). Measurements of aerodynamic forces over the 


Errect or YAw; DisrriputTion oF Forces Atone TRAINS. 


Resultant wind speed V = 100 m.p.h. 


Longitudinal Force R, Ib. | Lateral Force L, Ib. 


Yaw, 
30 deg 


Yaw, 
20 deg 


Yaw, 
10 deg. 


Yaw, 
30 deg. 


Yaw, 
20 deg. 


Yaw, Yaw, 
0 deg. 10 deg. 


1,980 | 2,290 5,980 | 10,375 
6,295 
5,490 
5,060 
5,090 
5,000 
4,490 


875 
655 
640 | 
620 
640 
860 


528 
410 
435 
470 
480 
692 
31,425 


3,015 ,290 


1,920 


475 
465 
460 
490 
OO 
690 


2,400 
2,270 
2,100 
1,955 


1,965 


1,040 

1,005 
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350 
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range of yaw up to 30 deg. were made at both these 
values of gap, and at one intermediate value, which 
was selected as 0-5 in. on the models, corresponding 
to 20 in. on the full scale. At the smallest gap tested, 
it was necessary to remove the buffers, couplings, and 
train pipes from the ends of the models. In order, 
therefore, to assess the sole effect of closing the gap, 
a separate series of measurements was made to deter- 
mine the effect of the buffers, couplings, and train 
pipes. These values, obtained with the train in standard 
condition, were small enough for the assumption to be 
made that they applied without correction to the condi- 
tion of closed gaps, and they were therefore deducted 
from the total effect of closed gaps plus removal of 
headstock fittings to give the effect of merely closing 
the gaps. As an alternative to literally closing the 
gaps between the coaches of the London Midland and 
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Scottish Railway train by bringing the vehicles more 
closely together, the gaps were covered over by filling 
pieces, Shaped to the contour of the coach bodies and 
extending as far downwards as the solebars, but open 
underneath. 

In order to estimate the effects of gaps on trains of 
greater length than six coaches, it was desirable to 
determine the magnitude of the various effects at 
successive positions along the experimental trains. At 
0 deg. yaw the effects, on a single coach, of the gaps, 
and, more especially, of the coach end fittings, were 
found so small as to be almost within the limits of 
experimental accuracy. At small angles of yaw, 


Fig.29. EFFECTS OF FAIRINGS AT ENDS OF TRAINS 
Resultant Wind Speed V = 100M.PH. 
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the shielding effect on the front of a vehicle. Now, in 
the case of London Midland and Scottish Railway 
coach No. 1, preceded by the standard low tender, 
practically no additional shielding of the first coach 
was achieved by reducing the gap between the coach 
and the tender. Further, the construction of the 
tender prevented this gap in the model train (and 
would, incidentally, similarly prevent it on the full 
seale) from being reduced to as small a width as the 
minimum gap between adjoining coaches. Hence the 
effect on longitudinal force of reducing this particular 
gap is small, although the effect on lateral force, while 
less than that on coach No. 2, is appreciable since 
lateral force is markedly 
influenced by the ability 
of the air to flow round 
each end of a vehicle. 
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1 Six London Midland and Scottish Railway coaches, standard ends, no loco- 


motive (computed values). 


2 Six London Midland and Scottish Railway coaches, standard condition, loco- 


motive in place. 


3 Six London Midland and Scottish Railway coaches, faired ends, no locomotive. 


4 Complete Ideal train, seven vehicles, flat ends. 


5 Complete Ideal train, seven vehicles, faired ends (No. 1 fairings). 
6 Complete Ideal train, seven vehicles, faired ends (No. 2 fairings). 


therefore, the effects of gaps were measured for groups 
of vehicles and the prediction of the effects on longer 
trains were made, obviously without much uncertainty, 
on this basis. The effects of gaps on separate vehicles 


TABLE IV.—AErRopyYNAmic Forces 


Complete trains in standard condition. 


Horse-power | 
absorbed by 
air resistance 
} in still air at 
| train speed of 


Composition of Train 






wo 6S 
Angle of Yaw,@ ... Degrees 


Longitudinal force RK, Ib. 


The general effect of 
reducing the width of the 
gaps between adjoining 
vehicles is to reduce both 
longitudinal force R and 
lateral force L by amounts 
which, except as regards 
coach No. 1 diminish 
progressively, with  in- 
creasing distance from 
the front of the train, 
but which do not change 
appreciably beyond the 
fourth coach from the 
locomotive. These results, 
which relate to theLondon 
Midland and _ Scottish 
Railway train at 20 deg. 
yaw, may be regarded 
as typical, and the gen- 
eral conclusions may be 
drawn that the reduc- 
tion of both longitudinal 
and lateral forces in 
creases as the width of 
the gap is diminished and increases as the angle of 
yaw increases. To summarise the effects of gaps, it 
may be said that they are of relatively little import- 
ance in trains of conventional design. On a stream- 


Lateral ForcesL 
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tN Revation To LENGTH oF TRAIN. 


Resultant wind speed V 


100 m.p.h. 


Aerodynamic forces on complete train 





} 
Lateral force L, Ib. 














i | 
100 m.p.h. Yaw, Yaw, Yaw, | Yaw, Yaw, Yaw, | Yaw, 
0 deg. 10 deg. 20 deg. | 30 deg. 10 deg. 20 deg. 30 deg. 
| | 
| * ~s — i j 7 awe 
London Midland and Scottish | 
Railway locomotive | | | 
No, 6100 and 3 coaches ..| 960 3,600 4,720 6,840 7,800 | 5,430 15,300 26,800 
a 6 oe onl 1,332 | 4,995 6,580 9,850 11,590 8,200 22,935 41,800 
” - | 1,715 6,430 8,440 12,860 15,150 11,350 29,700 57,000 
12 “ | 2,103 7,890 10,330 15,880 18,620 14,500 35,900 72,100 
Ideal locomotive and 3 coaches| 242 908 1,035 | 900 420 | 5,540 32,500 
. - 6 - 336 1,260 1,580 1,404 1,175 8,000 47,400 
9 wa 433 1,625 2,120 | 1,900 1,695 10,870 63,000 
12z a 531 1,990 | 2,660 2,400 2,120 13,800 78,500 
TABLE VI!.—Errecr or Farrines at Rear Enps or TRAINS. 
Results for six-coach trains in position. Resultant wind speed V 100 m.p.h. 
Longitudinal Force R, Ib. | Lateral Force L, lb 
Item. a peressis net wesw a 
Yaw, Yaw, Yaw, Yaw, Yaw, Yaw, Yaw, 
0 deg. 10 deg 20 deg. 30 deg. 10 deg. 20 deg. | 30 deg. 
a= ees eS Pd | 
London Midland and Scottish Railway coach | | 

No.6; standard rearend .... a + 692 | 860 | 1,235 1,525 905 | 2,460 | 4,490 
London Midland and Scottish Railway coach | ‘ 

No. 6; faired rear end < a viol 658 770) =|) «1,104 1,468 610 1,977 | 3,843 
lideal coach No.6; No. 1 end fairing (standard) | 412 470 | 457 261 491 1,925 3,680 
Ideal coach No. 6; No. 2 end fairing .. | 343 | 400 420 306 519 1,884 3,443 
Ideal coach No. 6; flat end a es onl 445 629 | 678 441 770 2,235 4,170 
ideal coach No. 6; long pointed tail .. ee 298 - - . | - | - 

1 | 


were, however, measureable at 20 deg. yaw. Even at 
this yaw, however, the influence of buffers, train pipes, 
and drawgear on a single vehicle was not separately 
measurable and a curve drawn represented the reason- 
able assumption that the small resistance of these 
elements was the same for each coach. The distribution 
of the effect of closing the gaps between adjoining 


Vehicles presents only one feature of interest, namely, | 


the small amount of this effect on the longitudinal 
force R on the first coach. On the presumption that 
frontal pressure is more important than rear suction, 
it follows that the major influence of a reduction in the 
width of gap between adjoining vehicles arises from 


lined train, open gaps are proportionately more detri- 
mental at small angles of yaw, and they increase 
air resistance by a very large proportion under oblique 
resultant winds. 


(To be continued.) 
| 











| Lonpon Raruway Depot ror PERISHABLE Goops.— 

A new goods depot, designed specially for dealing with 
heavy seasonal perishable freight destined for Covent 
Garden and other London markets, is to be built by the 
Great Western Railway Company at Westbourne Park, 
near Paddington Station. 


THE DUSSELDORF FOUNDRY 
EXHIBITION. 


Tue German Foundry Exhibition, which was open 
from September 17 to 27, at Diisseldorf, was this year 


contemporaneous with the International Foundry 
Congress, and idea of the importance attached 
to these events in Germany may be gathered 


from the fact that Exhibition and Congress were 
opened by Dr. Schacht, the Minister for Economic 
Affairs. Arrangements had been previously made 
for the Congress to be held in Germany in 1932, but 
in view of the depressed state of industry in the country 
at that time the visit was postponed, and transferred 
to France. The fact that Germany is the venue this 
year is a proof of the better trade position, and this is 
amply substantiated by the large attendance. The 
various communicating buildings in which the exhibits 
were housed covered a floor area of some 18,500 square 
yards. A considerable portion of this space was 
devoted to the display of sectional drawings and data 
relating to the different types of plant used in a modern 
foundry, presented in such a clear and orderly manner: 
that it was possible to obtain in this section, with a 
minimum expenditure of time, the most up-to-date 
information upon German practice in any branch of the 
foundry industry. This was a particularly valuable 
feature in view of the large attendance of workmen, 
rendered possible by the exhibition being open all day 
on two Sundays; and it afforded the ordinary foundry 
employee an opportunity of becoming acquainted 
at first hand with many details of foundry organisation 
and management, with which he could not otherwise 
become generally familiar. In addition, most of the 
exhibits of plant were shown in actual operation 
throughout the day. 

Although the exhibition had a strong international 
interest, the main buyers of the different classes of 
plant and machinery exhibited are, of course, the 
German foundries themselves, and in surveying the 
exhibition it is useful first of all to take a general 
view of the industry to which it mainly appeals. Three- 
quarters of the foundries in the Reich are organised 
in a trade association, the Verein Deutscher Eisengies- 
sereien, and for the purpose of a brief survey both of the 
importance of the industry and the size of its constituent 
units it may be mentioned that the present membership 
of the Verein is 1,285, made up of foundries of the 
following relative order of importance: Employing 
1 to 20 workers, 41 per cent. ; 21 to 50 workers, 26 per 
cent.; 51 to 150 workers, 20} per cent.; and 151 
workers and over, 124 per cent. of the total membership. 

No examples of modern cupolas were exhibited 
among the melting equipment, the only small exhibit 
of this class being a miniature tilting-type furnace, 
as used for small melts. German practice in cupolas, 
however, could be followed in the documentary section, 
already referred to, and certainly did not appear 
to show any advance upon English methods. With 
regard to melting furnaces, on the other hand, exhibits 
were numerous, the classes shown being mainly 
for heating by solid fuel, gas, and electricity rather 
than by oil. 

Fig. 1, page 638, is a section of the Simplex furnace 
exhibited by Messrs. Debuswerke G.m.b.H., of Hoechst, 
Frankfurt a.M., and designed for melting brass and 
copper. It will be seen that to charge the furnace the 
preheater block, hinged on the upright pillar, is raised 
and swung on one side by a single movement of the 
lifting lever, and the coke is fed in round the crucible. 
The preheater block is then swung back and lowered 
into position on to a sand joint, and a charge of metal 
corresponding to the capacity of the crucible is inserted 
into the preheater through the charging door, the metal 
being retained in the preheater by the funnel-shaped 
brick lining until melted. The fan is then started, 
and the melt commenced. With this type of furnace, 
a 120-lb. charge of brass can be brought down in 20 
minutes with a coke consumption of 18 Ib., and it is 
possible for two or three furnaces to be served by one 
man. 

The number of drum-type rolling furnaces exhibited 
point to the fact that this type has been greatly 
developed and is widely used in Germany. A furnace 
of this class was exhibited by Messrs. Industrieofenbau 
Fulmina, G.m.b.H., of Edingen-Manheim, and the 
lay-out of a typical example is illustrated in Figs. 2 and 
3. This type of furnace is supplied both for oil and 
gas firing, depending upon the relative cost of the 
respective fuels at the user’s works, but the makers 
state that, at the present prices of fuel in Germany, 
gas will only prove more economical than oil if it can 
be obtained at 1s. 3d. per 1,000 cub. ft. or under. These 
furnaces are made in sizes ranging from 2 cwt. to 5 tons 
capacity for melting metals ranging from aluminium 
scrap and swarf up to malleable iron. When melting 
malleable iron with a low sulphur content, the gas 
consumption is given as 7 cub. ft. to 74 cub. ft. per 'b. 
The casing of the furnace is of boiler plate, lined with 
well-rammed refractory material, and the drum is 
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shield e, fixed over the top of the ladle protecting the 
operator during this operation. The tilting of the 
ladle can then be effected by the same operator by 
means of the tilting lever 6, which is also protected 
by an asbestos shield d. This lever is normally retained 
in an upright position in a U-clip, and secured in the 
clip by a spring-loaded pin c. By pulling the lever 
strongly away from the ladle, it is forced past the 
catch, clear of the U-clip, and it can then be used to 
tilt the ladle. When the mould has been poured, the 


lever is again pushed back into the U-clip, and the | 


ladle is ready for moving on to the next mould. 


Numerous makers exhibited mechanical sand- 


riddling machinery, many exhibits having the same | 


general characteristics. We select for description the 
“ Vau-es-ka ’’ machine, made by Messrs. Vogel and 
Schemmann A.-G., of Hagen-Kabe]. From the sectional 
view, Fig. 9, it will be seen that the sand is shovelled 
into the reciprocating riddle a, the larger pieces of 
iron and burnt lumps of sand being discharged to the 
rear, while the riddled sand drops into the mixing 
chamber 6 ; the outlet from this chamber to the rotating 
drum d is regulated by a bracket c. The motor- 
driven drum d takes small amounts of sand in the 
manner of a sand slinger, and projects these through 
two further screens e and f, the first of which extracts 
any smaller pieces of iron which may have escaped 
the first reciprocating riddle, while the second serves 
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}to break up still further any small lumps 
| remaining in the sand. The output of such 
|a machine is only limited by the ability 
of a man, or men, to keep the reciprocating 
riddle supplied with sand, but in the case —- 
(S695.H.) 


of the smallest machine, which is suitable 
for operation by a single man, the output 
of sand is from 140 cub. ft. to 210 cub. ft. per 


hour. 

For drying quartz sand, Messrs. Breitenfeld and 
Scholz G.m.b.H., of Bunzlau, exhibited simple but 
effective types of furnace pans, one of which is illus- 
trated in Fig. 10. It will be seen that the firebox in the 
centre of this is connected to a main central flue and to 
numerous subsidiary flues by means of which the sand 
is thoroughly dried. One of the furnaces exhibited 
had a pan 53 in. in diameter at the top, 27 in. in 
diameter at the bottom, and 31 in. deep. These 
furnaces are coke fired, and the average consumption 
| is 8 lb. of coke per cwt. of quartz sand dried. 

Apart from the sand-slinging machine previously 
referred to, exhibits of moulding machines of all 
kinds were numerous. These included Tabor machines 
|made by Messrs. Giesserei- und Werkzeugmaschinen- 
| Gesellschaft m.b.H., of Héchst, Frankfurt a.M., and 
| Hermann machines made by Messrs. Hartung Aktie- 
| gesellschaft, of Lichtenberg, Berlin, one of these 

machines being in operation more or less continuously 
| throughout the period of the exhibition. Messrs. The 

Universal Werkzeugmaschinen und Apparatebau 
| G.m.b.H., Ehrenfeld, Cologne, showed a series of their 
| moulding machines operating without moulding boxes, 
| the one snap flask furnished with the machine being 
| suitable for a large number of moulds. The sequence 
of operations for the production of a mould from a 
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double-sided pattern plate on the hand machine is as 
follows :—The top part of the snap flask is first placed 
on the work table, the pattern plate placed on this, 
and the bottom part of the flask over the pattern, 
filled with sand, levelled off, and a cast-iron grating 
placed over the sand. The lever which effects the 
pressing or squeezing of the sand is then drawn slightly 
forward, thus raising and turning over both the top 
and bottom part of the flask with the pattern plate 
between them, and again lowering them on to the 
table when the lever is pushed back into position. 
The top part of the flask is now uppermost, and this, in 
turn, is filled with sand, strickled, and the work table 
carrying the completely-filled snap flask moved 
beneath the pressing beam, the sand squeezed, and the 
flask again drawn forward. The vibrator is then put 
into action to loosen the pattern plate, after which 
the operator, by a movement of the lever in front of 
the machine, raises the top part of the flask, together 
with the pattern plate, from the bottom part. The 
top portion is then swung back through about 90 deg., 
bringing it almost upright, and thus allowing the 
pattern plate to be readily withdrawn by hand. The 
front lever is then again moved back to its original 
position, and this brings the two parts of the flask, now 
without the pattern plate, together automatically. 
The catches of the flask are next opened, the box 


| opened out on its hinges, and removed from the finished 
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sand block mould, which can then be lifted an! 
its cast-iron grating and taken away. One of the | 
machines shown was suitable for moulds from 16 in. 
by 12 in. to 20 in. by 18 in., and for a height of flask 
from 6 in. to 13 in 
22 ewt. 

The application of X-ray methods to the examina- 


The name of Messrs. Dospsre McINNEs AND CLYDE, 
Limirep, 57, Bothwell-street, Glasgow. C.2, has been 
~ ‘ changed and the firm will henceforth bear the name of 
The weight of this machine is | Mises, Dossre McINNeEs, LIMITED 

Dr. Ausprey F. Burstratt, M.Se. (Birm.), Ph.D. 
: | (Cantab.), A.M.I.Mech.E., A.M.1.A.E., has been elected 
tion and testing of materials has received great atten-| Professor of Engineering and Dean of the Faculty of 
tion in Germany during the last few years, and a | Engineering at the University of Melbourne, Australia. 
considerable amount of literature now exists upon | He sails on January 2, and will take up his new duties 
the application of the method to the examination of | immediately upon arrival. 
welds, bridge structures, and boiler work. The German! Mr. Rospertrson F. Gis, chairman of Messrs. Union 
State Railways, in particular, are large users of the | Castle Mail Steamship Company, Limited, has been 
method for the two last-named purposes. Its use io a member of the General Committee of Lloyd’s 
now extending to general foundry work, and although ee of Shipping, 71, Fenchurch-street, London, 
the high first cost may be an obstacle to its widespread | ~." e : 
adoption, it has now been installed in a number of _As stated on page 530, ante, the Bririsu Roap FEDER- 
foundries. One instance 18 quoted of a foundry in Coote 1 gtr oe: pulleys com a ee 
the light-metal industry, where the initial cost of the | London. S.W.1. : ae ee 
apparatus was recouped in three months. It was} py. Lonpon anp Nortu Eastern Rai.way Comrany 
stated in a report on the exhibition that orders for | j,forms us that Mr. R. J. M. Inglis, Assistant Engineer, 
nearly a hundred X-ray plants had been placed during | Southern Area, has been appointed Engineer, Southern 
the exhibition, although no information was given| Area, in succession to Mr. C. J. Brown, who is retiring 
regarding the class of work upon which they are to be | under the age limit on January 27. Mr. F. E. Harrison, 
The “Isolox” plant exhibited by Messrs. Assistant Engineer, North Eastern Area, is to be Engineer 
Rich Siefert and Company, Hamburg, is suitable for | ° this area, in succession to Mr. J. Miller, who is also 
& maximum output of 250 kV and 20 mA, which | TeUrne under the limit. Mr. J. T. Thompson, 
serves for the examination of steel up to 4 in. thick, iy rane ae cng: ag ~ a Mr. Harrison 
either photographically or on the screen. It is stated | : issih posse inacabiag 
that it is possible with this equipment to carry out | 
t normal examination in one minute. 
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— lir Ministry. Aeronautical Research Committee. Reports 

. - | and Memoranda. No. 1703. Full Scale Experiments 
CONTRACTS. | at High Incidences with a II1F Seaplane. By A. E. 

Messrs. Tue Exncusnu Evecrraic Company. Limrrep,. Woopwarp Nvrr. [Price 3s. 6d. net.] No. 1705. 
Stafford, have received an order for 49 coach bodies Variation of Exhaust Gas Temperature Along the Tail 
from Messrs. The Birmingham and Midland Motor Pipe of a Moth Aircraft and the Effect of a Simple 


Silencer. By A.W. Morey. [Price 2s.net.| London: 
H.M. Stationery Office. 
Department of Overseas Trade. 


Commercial Conditions in 


Omnibus Company, Limited, this order being additional 
to a contract for 65 single-deck omnibus bodies at present 
under construction for the same company. The bodies, 
which are for long-distance work, will be built at the com- 
pany’s Dick, Kerr Works, Preston, and will be mounted on F. W. Fievp. London : 
and manufactured by Messrs. [Price 3s. 6d. net.) 

Che Birmingham and Midland Motor Omnibus Company, | United States National Bureau of 


Report on Economic and 
Canada, 1935-1936. By 
H.M. Stationery Office. 
apecial chassis designed 


Standards. Circular 


Limited No. C412. Silver: Its Properties and Industrial Uses. 
By B. A. Rogers, Int C. Scnoonover and Lovis 

Messrs. Ricuarp Warre anv Sons, W sane : ae - = : Y 
w y . aots ow idnes, Lanes, Jorpan. Washington: Superintendent of Docu- 


have received a fourth order for a ropeway from Messrs. 


ments. [Price 10 cents.] 


Bolsover Colliery Company, Limited, Clipstone Colliery , : 
’ = ° et . lliery, Jane's All the World's Aircraft, 1936. Compiled and 
near Mansfield This will be 3,070 ft. long, and will . . " 
edited by C. G. Grey and Leonarp BRIDGMAN. 
have a capacity of 80 tons of colliery refuse per hour. "¢e ‘ 
: London: Sampson Low, Marston and Company, 


\nether order is for a ropeway 3,290 ft. long with a 


Limited. Price 21, 2s. Od. net.| 
capacity of 80 tons of iron pyrites per hour, for Messrs. . 


Manual of Mechanical Power Transmission. Edited by 


1.C.l. (General Chemicals), Limited, Widnes, for the . ‘ om pa 
Epwarp L. Parry. London: Trade and Technical 
Wigg-Kemet Works, Runcorn. It is the sixth order > > nn - a 
S , Press (Power Transmission) Limited. [Price 12s. 6d. 
for a ropeway secured from Messrs. L.C.1., Limited. A net. ] 
third order, which constitutes the fourth fr Messrs. | np." %: , 9 
. .* ich constitutes the fourth from Messr The ** Practical Engineer’’ Mechanical Pocket Book and 
Evans and Bevan, Limited, Neath, is for a ropeway oan by . . 
ean - : Diary for 1937 Edited by Ernest G. Beck. Oxford : 
1,395 ft. in length and having a capacity of 24 tons of | * slew 
- ezondaon 


The University Press Humphrey Milford. 


colhery refuse per hour | {Price 2s. 6d ) 





Messrs. RANSOMES AND Rarer, Limrrep, Waterside Knickung Kippung Beulung By Proressor FRIEDRICH 
tron Works, Ipswich, have received an order from HARTMANN. Leipzig and Vienna: Franz Deuticke. 
Messrs. MacDonald, Gibbs and Company (Engineers), {Price 16 marks.]_ 

Limited, for eight 21 R (21 cub. ft. mixed batch) and | Mechanical Power Transmission Handbook. By W1iLLiAM 
two 14 R (14 cub. ft. mixed batch) Rapier concrete} S7antar. London: McGraw-Hill Publishing Com- 
mixers for work on the Delta Barrage, Egypt These | pany, Limited. [Price 30s 

are rotary machines The 21. R’s are for mixing mass | iccounting Principles for Engineers. Formerly published 
concrete, and the 14 R's, which have booms 40-ft long | under the title of Cost Finding for Engineers. By 
and bottom-discharge travelling buckets, are for work Dr. CHarces Rerrect and Professor CLARENCE VAN 


All are electrically driven and 
mounted on 4-ft. 84-in. gauge rail wheels 


in the block-making yard 


London : McGraw-Hill Pub- 
[Price 24s.] 


Sick Second edition. 


lishing Company, Limited 


Messrs. Attsa Craic, Limrrep, Strand-on-the-Green,| The Association of Engineering and Shipbuilding 
Chiswick, London, W.4, have received an order for one Draughtsmen. in Introduction to the Study of Noise 
of their three-cylinder, 24-36 h.p.. Diesel engines, with Problems. By H. Davies. London: The Draughts- 








electric starting and lighting equipment for installation | man Publishing Company, Limited. [Price 2s. net.] 

im a yacht, 39 ft. 6 in., in length by 10 ft. 3 in., by 

oft. 6in., to be built by Messrs. Watercraft, East Molesey 

p — Put bg —% — ‘ —t a River} Worip Heicnt Recorp.—The Air Ministry has 
baat ouse, 18, South ace, London, E.C.2, have | announced that the Royal Aero Club has been officially 


received an order from the Buenos 


Aires Great Sanat eat | informed that the altitude flight of Squadron Leader 


and Buenos Aires Vestern Railways, for 99 Diesel rail| ¢ R. D. Swain, of the Royal Air Force, on September 28 
coaches The units are of the firm’s standard power last, has been homologated by the Fédération Aéron- 
bowie design, and will be furnished with 102-h.p., autique Internationale as the world height record in 
Gardner Diesel engines, fitted with hydraulic couplings Class C (heavier-than-air craft) the official figures being 


n conjunction with Wilson-Drewry, four speed, epicyelic 15.223 m.. or 49.944 ft The flight, of which full par- 
all-gear drive by spiral 


—~d ticulars were given in our issue of October 9, on page 404, 

bevels and helical pinion and spur wheel The coaches | ante, was made from the Royal Aircraft Establishment, 

manufactured throughout by Messrs. ENGLIsH | South Farnborough. in a Bristol monoplane fitted with 
ELeerric COMPANY, LIMITE D, Dick, Kerr Works, Preston | a special Bristol Pegasus PEGS « ngine of 483 h p 


transmission and means of 


will be 








rHE New WaTERLOO BRIDGE.- 
to the London County Council on 


Tue France OF 


INSTITUTION OF NAVAL Akcurrects.—The Council of | In a report presented 


the Institution of Nava. Architects, 2, Adam-street,| Tuesday, November 24, the Highways and Finance 
Adelphi-terrace, London, W.C.2, proposes to hold an | Committees recommended that the Chancellor of the 
international meeting of naval architects in London| Exchequer and the Minister of Transport be asked to 


shortly after mid-summer in 1938. There 


© will be no| receive a deputation urging that it is inequitable for 
summer meeting of the Institution in 1937 


London ratepayers to be deprived of a grant from the 

; Road Fund towards the construction of the new Waterloo 
Ei.eerricaAL Unirrs AnD Dimensions: ERRATA | Bridge. This recommendation is the outcome of a letter 
We regret that in Dr, Lanchester’s reply to the discussion | from the Minister of Transport, dated November 5, 1936. 
on his paper “ Electrical Units and Dimensions,” read at | In this, Mr. Hore-Belisha points out that in 1935 he 
the Blackpool meeting of the British Association, and | informed the House of Commons that there could be no 
— on page 622 of our last week's issue, the quantity question of a grant towards expenditure of which the 
; ) + nee with the index § instead of 1} in the expression | House itself had expressed disapproval. This opinion 
MtLit was reiterated in 1936 on the second reading of the 


on line 15 of the centre column. On line 4 of the 
Manes ‘ ‘ last Money Bill. 


r Council's 
ame column the multiplication sign which should have 


have powers were reversed, a grant would follow 


been obvious 


The Committee, however, | 


[DEc. II, 1936. 
TENVEKS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are furnished. Details may be obtained on application 


to the Department at the above address, quoting the 
reference number given. 


Dragline Excavators, two, each having a bucket capacity 
of 3 cub. yds. To be used on the Mulwala Canal. Water 
Conservation and Irrigation Commission, Sydney, New 
South Wales ; January 18, 1937. (T. 2,207.) 

Galvanised Wire, 20 tons, low-carbon steel, 150 |b per 
mile ; also 5 tons galvanised binding and jointing wire, 
low-carbon steel. Post and Telegraph Department, 
Wellington, N.Z.; January 13, 1937. (T. 30,971.) 

Copper Wire, 100 miles, 1/0-036 in., twisted -pair, 
vuleanised india-rubber insulated, and braided. Post 
and Telegraph Department, Wellington, N.Z.; January 
20, 1937. (T.Y. 30,972.) 

Cadmium-Copper Wire, 200 miles, 70-lb. per mile, 
P.B.J. to British Post Office specification 

Post and Telegraph Department, Wellington 
(T. 30,973.) 


insulated, 
No. 303 D. 
N.Z.; January 12, 1937. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday 





| The Welsh Coal Trade.—As a result of the steadily 
| sustained demand in the French trade, the Welsh steam 
coal market displayed a slightly better tone last week 
Collieries’ heavy stocks of large coals, which have been 
such an adverse feature for months past, have now 
been materially reduced, and although the improvement 
was not yet sufficient to warrant any expansion in pro 
duction, current outputs moved off more freely than 
had been the case for some time past. The popular 
grades remained scarce and strong, and the difficulty 
in arranging prompt stems for these classes held business 
in check to some extent. The recently concluded trade 
agreement between Great Britain and the Argentine caused 
satisfaction in the market. It was designed to maintain 
the position of British coals in that market. Exporters 
hoped that it would arrest the steady growth, which has 
been evident in recent years, in imports of subsidised coals 
from Continental producers in this market. Further, it 
was anticipated that the district would recover some of 
the trade lost in the past few years. New contract 
business circulated quietly. Adjudication was expected 
in the next week or so of the Egyptian State Railway 
orders, which amount to approximately 300,000 m. tons 
This business is always held in South Wales. An ordet 
was also expected from the Portuguese Railways for 
250,000 tons, and French Railways for over 300,000 tons. 
Large coals were in slightly better demand, and ship- 
pers experienced some difficulty in obtaining prompt 
supplies of certain brands, but values generally were 
unchanged. Second qualities again met a moderate 
demand. Cobbles and the bituminous-sized kinds, 
| however, continued on offer considerably in excess of 
requirements, and were weak. The scarcity of the 
washed small and sized descriptions was again pro 
nounced, and stems for the remainder of the current 
month were difficult to arrange. Values were strongly 
maintained, while the ordinary smalls were not 
plentiful and firm. A steady tone was displayed by 
throughs, while the demand for cokes was actively main 
tained, and with supplies limited, prices remained at 
high levels. Patent fuel was only sparingly available, 
while pitwood was still firm. 

Iron and Steel Trade.—The iron and steel trades ot 
| South Wales and Monmouthshire continued to display 
activity, and the market generally was very firm. Most 
concerns were fully at work, and deliveries were main- 
tained on a brisk scale. It was rumoured that three 
mills at the Old Sheet Works at Pontardawe, which had 
| been closed since 1922, might restart shortly. 


tou 











FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday 


NOTES 


Tron and Steel.-The general position has undergo 
little change, and in the raw and semi-finished steel pro- 
ducing sections output reaches record dimensions. 5o 
active is the demand that some consumers are having 
difficulty in obtaining supplies. The shortage is not 
acute, and the position will be eased during the next 
few weeks by the bringing into operation of additional 
melting plant. The scrap market is becoming increa 
singly difficult. Consumption has reached record propo! 
tions during recent months. Not only is more stee! 
being made at plants working almost uniformly to capa- 
city, but the scrap proportion of furnace charges is large! 
than at any former period. To cover expanding order 
books steelmakers want assured supplies, and distributors 
are doing their utmost. Their major problem is them 
selves to secure an adequate tonnage to meet all demands 

a task becoming more and more onerous. Meanwhile, 
knowledge that inflated costs must have serious repe 
cussions ultimately on distributors and consumers alike 
does not prevent prices rising well beyond establish 
levels. In cases where prices regarded as prohibitive 
have been quoted for the express purpose of discouraging 
inquiries, they have been accepted without demur. Rolling 
mills, forges, and press shops are all operating to capacit) 


’ 





pointed out that in 1934 the Minister made it clear that | are busy. : 
appeared between 3 and 10!" was omitted, but this will | if the decision of the House of Commons on borrowing | taxed to its utmost capacity, furnace 





Sheets, sections, and angles are in demand. There is an 
improving market for cold-rolled strip. _Wire-rope makers 
Chiefly as a result of steel-melting plant being 
: builders are active!’ 

engineering 


employed. In the heavy machinery and 
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branches the position shows further improvement. Those 
works specialising in the manufacture of all types of 
equipment for the production of oil and petrol from coal 
have good order books, and are responsible for the produc- 
tion of forgings and castings of record weight and size. 
The call for railway rolling stock is reviving on overseas 
account, and some good orders have found their way to 
this area. Sales to India are still below normal. The 
market in plant for gold and silver mines abroad is ex- 
panding. 

South Yorkshire Coal Trade.—An improved inquiry 
is steadily developing on export account. Large steam 
coal is on offer in fairly heavy tonnages, but washed 
singles and smalls are difficult to obtain for shipment. 
The inland position has not undergone any material 
change. The iron, steel, and allied industries are all 
taking above their usual quota of industrial fuel. Good 
business is being done in foundry and furnace coke. 
Supplies of gas coke are difficult to secure. The demand 
for house coal has expanded. Quotations are: Best 
branch hand picked, 27s. 6d. to 29s. 6d.; kitchen nuts, 
208. to 21s.; house coal, 238. to 248.; seconds, 21s. 
to 228.; kitchen coal, 188. to 21s.; Derby brights, 
21s. to 228.; and best South Yorkshire, 24s. to 30. 








NOTES FROM THE NORTH. 


Gviascow, Wednesday. 


Scottish Steel Trade.—A strong tone continues to 
prevail in the Scottish steel trade, and makers are 
finding it difficult to meet all the demands of their 
customers. Specifications for all classes of steel are 
plentiful, and as there has been a decided increase in 
the number of shipbuilding orders booked recently, 
the tonnage of steel material which will be required 
during the next six to nine months will be exceedingly 
large, and producing plants will be fully taxed. After 
many years without any serious labour troubles, however, 
the steel makers are faced with a probable stoppage of the 
productive side of the industry in the West of Scotland 
in sympathy with the clerks and laboratory workers, 
numbering about 200, who came out on strike last week. 
These men were employed at the Blochairn and Hallside 
works of Messrs. The Steel Company of Scotland, and 
the Dalzell works of Messrs. Colvilles, Limited. The 
dispute is principally for recognition by the employers 
of the National Union of Clerks, to which the strikers 
belong, but the firms concerned object to members of 
their staffs belonging to a trade union and refuse to 
carry on negotiations regarding conditions, &c., with 
any but their own staffs direct. The Lron and Steel 
Trades Confederation, to which the National Union of 
Clerks is affiliated, are in full support, and notice has 
been served of the withdrawal of their labour this week 
failing a settlement of the dispute. This would be a 
serious matter, as something like 5,000 workers would 
cease work, and the entire steel trade of the district 
would be dislocated. In the meantime, production is 
on a large scale, and orders have to be executed in 
rotation. The makers of black steel sheets are being 
kept fully employed, and there is a steady demand for 
sheets, both heavy and light. Prices are very firm, and 
are as follows :—Boiler plates, 91. 17s. 6d. per ton; 
ship plates, 91. 7s. 6d. per ton; sections, 9l. per ton 
medium plates, 9. 15s. per ton; black-steel sheets, 
No. 24 gauge, in minimum four-ton lots, 12l. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum four-ton lots, 14l. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—The improvement in the West 
of Scotland malleable-iron trade is well maintained and 
business generally is more satisfactory. The re-rollers of 
steel bars continue busy and the tonnage on order means 
steady running of plant for some time, provided there 
is no failure in the supply of raw materials. The following 
are the current prices : Crown bars, 101. 10s. per ton for 
home delivery, and 101. per ton for export ; and re-rolled 
steel bars, 91. 7s. per ton for home delivery, and 81. 10s. 
per ton for export. 

Scottish Pig-Iron Trade. Advance in Prices.—There 
has been practically no change in the production side 
ofthe Scottish pig-iron trade over the week ; neither is the 
demand any less. Consumers are pressing for deliveries 
and order books are full up. The steady advance 
which has taken place in recent weeks in the costs of 
raw materials has left little or no margin for the makers, 
and it was mentioned in this column a few weeks ago 
that an advance in prices was inevitable in the near 
future. Such has now been intimated and the price of 
foundry iron has been increased by 9s. per ton. Hematite 
and basic iron have not yet been officially advanced, but 
an advance cannot be delayed much longer and a deci- 
sion to make a similar increase in the selling price may 
be expected any day. The number of furnaces in blast 
at present is fifteen in all: six on foundry iron, six on 
hematite and three on basic iron. To-day’s market 
prices are as follows :—Hematite, 85s. 6d. per ton, and 
basic iron, 758. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 90s. 6d. per ton, and No. 3, 
588. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, December 5, amounted to 212 tons. Of 
that total 131 tons went overseas and 81 tons went 
coastwise. During the corresponding week of last 
year the figures were 30 tons overseas and 20 tons coast- 
wise, making a total shipment of 50 tons. 

Shipbuilding—The month of December has started 
quite well in the shipbuilding industry and during the 
past week orders for four new vessels have been placed ; 
one at Greenock, one at Dundee and two at Leith. The 
following are the particulars :—Messrs. Scotts’ Ship- 
building and Engineering Company, Limited, Greenock, 





have contracted to build a 10,000-ton twin-screw passen- 
ger and cargo motor liner for Messrs. Alfred Holt and 
Company, Limited, Liverpool, and the same owners 
have placed a similar order with Messrs. The Caledon 
Shipbuilding and Engineering Company, Limited, 
Dundee. Diesel machinery of the Burmeister and Wain 
type will be installed at Dundee. Messrs. Henry Robb, 
Limited, Leith, have booked an order for two cargo 
vessels about 130 ft. in length for Messrs. The United 
Africa Company. These vessels are for service in the 
Gulf of Guinea and Central African rivers. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Acute scarcity of Cleveland 
foundry iron is disquieting, particularly as prospects of 
material relief from the stringent situation are still absent. 
Customers would readily buy extensively for almost 
any delivery, at recently advanced prices, but there is 
practically no marketable tonnage. Ironmasters have to 
distribute the meagre make with great caution to avoid 
grounds for complaint of inadequate supplies to local 
users. By careful rationing they are still providing 
Tees-side consumers with parcels that keep works running 
regularly, but the consumers complain that they are de- 
pendent on day-to-day deliveries, and are perturbed by 
lack of a little stock for emergency purposes. Demand 
promises to increase, and substantial enlargement of out- 
put is needed. Fixed minimum prices are based on 
No. 3 quality of iron at 81s. delivered here, 83s. delivered 
to various North Eastern areas, 84s. to Falkirk, and 87s. 
to Glasgow. 

Hematite.—Conditions in the East-Coast hematite 
branch of industry confine transactions to very narrow 
limits. Makers, after meeting essential current needs of 
their own consuming departments, and of works to which 
deliveries are overdue, have virtually no tonnage for 
disposal in other directions. Second hands, though 
substantially bought, are not in a position to sell, as they 
have little grounds for hope of obtaining command of 
much iron in the near future, or, indeed, within the 
next few months. A large proportion of the tonnage 
purchased by merchants, should have been shipped to 
the Continent some time ago. Makers are not disposed 
to discuss new business until the extent of the expected 
official rise in values is announced. The opinion prevails 
that the advance will be in the neighbourhood of 10s. 
per ton. 

Foreign Ore.—Substantial imports of foreign ore 
continue to arrive with surprising regularity in fulfilment 
of old contracts, and consumers are quite well placed as 
regards supplies, but new business is still impossible. 

Blast-Furnace coke.—Sellers of Durham blast-furnace 
coke have large contracts to execute, and find a ready 
market for saleable parcels at recognised market values, 
which are ruled by good medium qualities at 24s. 6d., 
delivered here. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel firms are turning out enormous 
quantities of material, and preparation is proceeding 
for still further increase in the large tonnage production, 
which is inadequate to the unprecedented and expanding 
requirements. Shortage of supply from home plant 
necessitates considerable use of foreign material. Prices 
are strong, but not quotably changed. For home 
business, common iron bars are: 10/. 10s.; best bars, 
11l.; double best bars, 11/1. 108.; steel billets (soft), 
61. 28. 6d.; steel billets (hard), 71. 7s. 6d.; steel bars, 
9l. 7s.; iron rivets, 121. 108s.; steel rivets, 131.; steel 
boiler plates, 91. 178. 6d.; steel ship plates, 91. 7s. 6d. ; 
steel angles, 91.; steel joists, 91. 7s. 6d.; heavy sections 
of steel rails, 87. 108. for parcels of 500 tons and over, and 
9l. for smaller lots; and fish plates, 121. 10s. Black 
sheets (No. 24 gauge) are 12/1. for delivery to home 
customers, and 10/1. 15s. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge) are 
141. for delivery to home customers, and 121. 15s. f.o.b. 
for shipment overseas. 

Imports of Iron and Steel.—Statistics issued by the 
Tees Conservancy Commission this week give the imports 
of iron and steel to the Tees from foreign ports and coast- 
wise last month at 3,339 tons, of which 140 tons were 
pig-iron, 3,180 tons crude sheet bars, billets and blooms, 
and 19 tons plates, bars, angles, rails, sheets and 
joists. October unloadings totalled 1,814 tons, of 
which 338 tons were pig-iron, 991 tons crude sheet bars, 
&c., and 485 tons plates, bars, angles, &c. Imports in 
the pre-war month of November, 1913, reached 5,048 
tons, of which 10 tons were pig-iron, 3,132 tons crude 
sheet bars, &c., and 1,906 tons plates, bars, angles, &c. 

Scrap.—The scrap market is firm and active. There 
are buyers of heavy steel at 60s., and merchants are not 
disposed to sell extensively. The hands of the latter 
are strengthened by reports of upward movement of 

rices on the Continent and in America. Light cast- 
iron realises 538. to 538. 6d.; heavy cast-iron is quite 
65s. ; and machinery metal is fully 67s. 6d. 














Tue InstiruTion OF MECHANICAL ENGINEERS 
Errata.—We regret that our report of Professor G. V 
Lomonossoff’s contribution to the discussion on Mr. F. C- 
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NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—-To-night, 

p.m., Storey’s-gate, 8.W.1. Extra General Meet- 
ing. “‘The Smoke of Cities,” by Dr. J. S. Owens. 
Western Branch : To-night, 7 p.m., The Merchant Ventur- 
ers’ {Technical College, Bristol. Thomas Hawksley Lec- 
ture: ‘‘ The Spectroscope and the Atom,” by Professor 
Alfred Fowler. Also at the South Wales Branch : Thurs- 
day, December 17, 6 p.m., The South Wales Institute of 
Engineers, Cardiff. orth-Western Branch: Thursday, 
December 17, 7.15 p.m., The Engineers’ Club, Manches- 
ter. ‘“ The Effect of the Grid on Pumping Practice,”’ by 
Mr. H. R. Lupton. Institution : Friday, December 18, 
6 p.m., Storey’s-gate, S.W.1. “‘ Recent velopments in 
Hydro-Electric a with Special Reference to 
British Practice,”” by Mr. P. W. Seewer. 

InstiITUTE oF Metats.—Sheffield Local Section : To- 
night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. ‘‘ Technical and Industrial Development in the 
Electro-Chemical Surface Treatment of Metals,”’ by Dr. 
M. Cook. Scottish Local Section : Monday, December 14, 
7.30 p.m., 39, Elmbank-crescent, Glasgow, C.2. “* Metal 
Spraying by the Wire Process,’’ by Mr. W. E. Ballard. 
Birmingham Local Section : Tuesday, December 15,7 “eon 
The James Watt Memorial Institute, Birmingham. 
‘* Metallurgical Problems in the Chemical Industry,” by 
Dr. N. P. Inglis. North-East Coast Local Section : Satur- 
day, December 19, 7.30 p.m., Armstrong College, New- 
castle-upon-Tyne. “ Recent Improvements in Refractory 
Materials,” by Mr. P. B. Robinson. 

Royat Instirution.—To-night, 9 p.m., 21, Albemarle - 
street, W.1. ‘‘ Large Telescopes,” by Dr. H. Spencer 
Jones. Friday, December 18,9 p.m. ‘‘ Optical Contact,” 
by Lord Rayleigh. 

INstTITUTION oF ELEcTRICAL ENGINEERS.— Western 
Centre: Monday, December 14, 6 p.m., The Merchant 
Venturers’ Technical College, Bristol. “The High-Pres- 
sure Mercury-Vapour Lamp in Public Lighting,”’ by Mr. 
G. H. Wilson, Commander E. L. Damant and Mr. J. M. 
Waldram. North-Eastern Centre : Monday, December 14, 
6.15 p.m., Armstrong College, Newcastle-upon-Tyne. 
‘“ Lightning,” by Mr. B. L. Goodlet. Tees-Side Sub- 
Centre : Tuesday, December 15, 6.45 p.m., The Cleveland 
Technical Institute, a “ The Effects of Im- 
pulse Voltages on Transformer Windings,”” by Dr. T. E. 
Allibone and Messrs. D. B. McKenzie and F, R. Perry. 
East-Midland Sub-Centre : Tuesday, December 15, 6.45 
p.m., Loughborough College, Loughborough. Address by 
the Chairman of the South Midland Centre, Mr. E. A. Rey- 
nolds. North-Western Centre: Tuesday, December 15, 
7.15 p.m., The Engineers’ Club, Albert-square, Manches- 
ter. (i) ‘The Micro-Gap Switch,” by Professor W. M. 
Thornton. (ii) “ Restriking Voltage and its Import in 
Circuit-Breaker Operation,” by Messrs. H. Trencham and 
K. J. R. Wilkinson. Northern-Ireland Sub-Centre : Wed- 
nesday, December 16, 6.30 p.m., 9, Wellington-place , 
Belfast. Ordinary some 7.30 p.m., The Municipal 
College of Technology, Belfast. “ Lightning,” by 
Mr. B. L. Goodlet. Sheffield Sub-Centre: Wednesday, 
December 16, 7.30 p.m., The Royal Victoria Hotel, 
Sheffield. ‘“‘ High-Tension Apparatus under Short-Circuit 
Conditions,” by Mr. W. F.C. Cooper. Institution : Thurs- 
day, December 17, 6 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. (i) “ The Micro-Gap Switch,” by Professor 
W. M. Thornton. (ii) “ Restriking Voltage and its Import 
in Circuit-Breaker Operation,” by Messrs. H. Trencham 
and K. J. R. Wilkinson. Irish Centre : Thursday, Decem- 
ber 17, 6 p.m., Trinity College, Dublin. “ Lightning,” by 
Mr. B. L. Goodlet. 

InstTITUTION oF CrviL ENGIngERS.—Northern Ireland 
Association : Monday, December 14, 6.30 p.m., The 
Queen’s University, Belfast. ‘“‘ Aggregate Grading, De- 
sign and Control of Concrete ” by Professor H. N. Walsh. 
Institution : Tuesday, December 15 6 p.m., Great George- 
street, Westminster, S.W.1. Ordinary Meeting. ‘* The 
Second-Stage Development of the Lochaber Water-Power 
Scheme,” by Mr. A. H. Naylor. Wednesday, December 
16, 6 p.m. Informal Meeting. Discussion on ‘“ The Sea 
Action Committee Report,” to be introduced by Mr. John 
Shaw. Manchester and District Association : Wednesday, 
December 16, 6.45 p.m., The Manchester Literary and 
Philosophical Society, 36, George-street, Manchester. 
Institution Lecture: “‘ Modern Methods of Structural 
Design,”’ by Professor J. F. Baker. Yorkshire Associa- 
tion: Thursday, December 17, 7.30 p.m., The Hotel 
Metropole, Leeds. * Road Research,” by Mr. E. A. Dyer. 

INSTITUTION OF AUTOMOBILE ENGINEERS.——Glasgow 
Centre : Monday, December 14, 7.45 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. ‘‘ Processes in Oil-Engine Injec- 
tion Systems with Spring-Loaded Nozzle Valves,” by Dr. 
S. J. Davies, in collaboration with Dr. E. N. Rowe. 
Leeds Centre : Wednesday, December 16, 7.15 p.m., The 
Hotel Metropole, Leeds. “ Brake Performance,” by Mr. 
E. W. Sisman. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—Tuesday, December 15, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. General Meeting. ‘ Tele- 
vision,” by Professor G. W. O. Howe. 


Norru-East Coast Instrrution oF ENGINEERS AND 
SurpBuitpEeRs.—Tees-Side Branch: Thursday, Decem- 
:ber 17, 7.30 p.m., The Cleveland Scientific and Technical 
Institution, Corporation-road, Middlesbrough. ‘‘ Echo- 
Sounding Equipment for Ships,” by Captain Hutchings. 











Johansen’s paper on the Air Resist of P ger | Instituti 
Trains, read at the Institution of Mech 1 Engineers | Institute, 
on Friday, November 27, contained twoerrors. In line 11, 


column 1, page 618, ante, the word “not” should be 
omitted, and in line 17, for “ difficult ” read “ different.” 
In Mr. Dendy Marshall’s remarks, on line 13 of column 2, 
page 617, ante, 80 miles per hour should have been 
60 miles per hour. 





: Friday, December 18, 6 p.m., The Mining 
Newcastle-upon-Tyne. “The Relationship 
Between Mechanical Tests of Materials and Their Suit- 
ability for Specific Working Conditions,” by Dr. N. P. 
Inglis. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements, 
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THE HYDRO-ELECTRIC SCHEME OF THE GALLO\ 
SIR ALEXANDER GIBB AND PARTNERS, AND MESSRS. MERZ AND McLELLAN 


(For Description, see Page 629.) 
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Fie. 119. Eartstoun Dam, GENERAL VIEW 


Fie. 118. Eartstoun Dam UNDER CoNSTRUCTION. 





Fig. 128. 
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Fig. 122. 
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HYDRO-ELECTRIC SCHEME OF THE GALLO\ 
SIR ALEXANDER GIBB AND PARTNERS, AND MESSRS. MERZ AND McLELLAN, 


(For Description, see Page 629.) 
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PLATE XXXIV. 





LLOWAY WATER POWER COMPANY. 


[cLELLAN, CONSULTING ENGINEERS, WESTMINSTER. 
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Fie. 120. Earustoun INTAKE CHANNEL. 
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E N G I N E E R I N G CONTENTS. installed only three years previously, but while 
as , page | this plant increased to the extent stated, fuel burn- 
Oftices for Publication and Advertisements, |The Hydro-Electric Scheme of the Galloway ing plants decreased to the extent of 56,200 kW, 
35 & 36, Bedford Street, Strand, London, W.C.2.| Water Power Company (Jllus.) . . 629| the latter at the end of 1935 still, however, having 
We desire to call the attention of our readers to | The National Physical Laboratory (Jllus.). 631 | an installed capacity of over 26 million kW. 
the fact that the above is our SOLE ADDRESS, | Tests of a Boiler Plant Operating with Coke Breeze, Professor Christie stated that returning industrial 
and that no connection exists between this Slack Coal and Coke-Oven Gas (Jllus.) 633 . 
Journal and any other publications bearing “gy ene j saga %” | loads would place greater demands for capacity on 
somewhat similar titles. a Air Resistance of Passenger Trains 7 Hus.) oa generating stations than in past years. He thought 
Txeenaene . ms ~~ eee ee Foundry Exhibition (Jllus.) ered that improved diversity of domestic service, better 
TrtePHone Numper—TEMPLE BAR 3663 (2 lines) | Personal 640 | power loads and less reserve capacity in stations, 
Books Received 640 | due A. 8 — we of — = 
Tenders i 640 | would pro y increase the capacity factors in the 
SUBSCRIPTIONS, HOME AND FOREIGN. Notes from the South-West 640} future. It seemed probable that load would 
“ENGINEERING” may be ordered from any | Notes from South Yorkshire 640 | increase at more than the normal rate for the next 
newsagent in town and country and at railway book- | Notes from the North. ......... . 641) few years, with the probability that much additional 
stalls, or it can be supplied by the Publisher, post free | Notes from Cleveland and the Northern Counties 641) 1). 44 would be required . 
at the following rates, for twelve months (or for six | Notices of Meetings . 641 | P : : re 
, , ; we : ‘ »49| It is well known that the present Federal policy 
or three months, pro rata), payable in advance :— Science in Development 642) . , > b bli horité } 
For the United Kingdom . £3 5 0 | Developments in American Power Plants 643} 0f developing power by public authorities 1s 
For Canada— | Notes f 644 | advocated as a check on the activities and charges 
Thin paper copies.......... £2 18 6 | The Smithfield Club Show (Jllus.) 645 | of the utility companies. Professor Christie points 
Thick paper copies.... £3 3 0 | Launch of the Orient Liner “‘ Orcades ” 646 | to two interesting facts in this connection. The 
For all other places abroad— | Fresh-Water Swimming Bath in T.S. “ Warspite * 647 | first is that it will hardly be possible for the price 
a copies............... = - : —_ ag the Editor—Electrical Dimensions and oa of electricity to be lowered while the burden of 
ick paper copies..... nits ae 7 : , “iat - : 4 
Foreign and Colonial subscribers receiving incom- | The Fifth Public Health Congress 648 eee saa A es vo - <a atest 
plete copies through newsagents are requested to| The “ Pyruma ” Fire-Cement Gun 649 _ Site nee ety 3 * 8 : F017 = 
communicate the fact to the Publisher, together with | Annuals and Reference Books 649 | revenue has increased from 6-31 per cent. in ad 
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DEVELOPMENTS IN AMERICAN 
POWER PLANTS. 


THE tours arranged in connection with the recent 
World Power Conference held in Washington, gave 
a great many engineers the opportunity of seeing 
some of the interesting developments in that country, 
and undoubtedly brought home to the visitors 
its vast resources and bold experiments in a manner 
not appreciated before. Some of the Conference 
papers dealt directly with this subject, which has 
been one for which the United States records and 
statistics have been compiled for many years with 
great care. However, statistical papers, though 
valuable in their way as illustrating general ten- 
dencies, progress or deficiencies, may prove very 
dry reading, and individual engineers probably 





Grand Coulee pliant with 2,500,000 h.p., and the 
Bonneville plant with 665,000 h.p. Hitherto hydro- 
electric plants have been developed where it has 
been possible to supply their output to metro- 
politan centres or to a group of power systems 
covering adjacent territory. The Federal Govern- 
ment has departed from this policy and has em- 
barked on a policy of developing sites where, in 
some cases, no outlet for the large blocks of power 
to be produced is apparent, unless privately-owned 
systems in the neighbourhood are eliminated or 
absorbed. It is little wonder that some doubt is 
expressed about the economic justification for many 
of these government projects, however impressive 
they undoubtedly are from an engineering point 
of view. In connection with public ownership, 
we in this country have had many disputes on the 
subject of the proper allocation of costs. The 
Government projects in the United States are not 
immune from the same difficulty. For instance, 
in the case of the Tennessee Valley project, naviga- 
tion and flood control have been charged, it is 
stated, with parts of the cost which, had it been 
privately owned, would have had to be carried 
by the generating plant. Highways and railroads 
give ample service to this area and heavy charges 
on navigation account are difficult to justify. 





on the whole prefer such matter to be more directly 
related to practical experience. This was done 
recently by Professor A. G. Christie of the Johns 
Hopkins University, Baltimore, in a paper he read 
at the Niagara Falls meeting of the American 
Society of Mechanical Engineers early last summer, 


in its broad sense, but also discussed the equipment 
and performance of modern plants. The paper 
also had something to say on the subject of public 
and private ownership, on which a good deal, and, 
as many think, rather too much, was heard at the 
recent Washington Conference. While perhaps not 
outside the terms of the World Power Conferences, 
it will be a great pity if these lose their technical 
value to become political or economic battle-grounds. 
Should this tendency be further accentuated in the 
future, it is more than likely, in our opinion, that 
engineers and scientists will cease to be interested. 
Returning to Professor Christie’s paper, the curves 
he gives show that for public services in the United 
States the output rose from 41,000 million to 97,000 


It may be mentioned, however, in this particular 
connection that the maintenance of navigation 
facilities on the major rivers of the country is 
vested in the United States Army Corps of Engineers, 
who have what amounts to a deciding voice in the 
matter, and probably bring to bear on the problems 
which face them other than purely commercial 
factors. In Professor Christie’s paper similar 
criticisms are passed on other Government plants, 
all of which are situated in districts not highly 
industrialised, while with the one exception of Los 
Angeles, there are no large cities to be served not 
already having adequate supplies. The case of 
Los Angeles is exceptional for another important 
reason, namely, that the Boulder Dam scheme is 
combined with irrigation and with domestic water 
supply to the whole of the Los Angeles area, as 
described recently in these columns. 

Steam plants do not show any increase in recent 
years to be compared with that indicated above 
for water power, though extensions to many existing 
stations are under consideration. High taxes and 





million kWh between 1921] and 1929; between 1929 
and 1932 dropped to 82,000 millions, but in 1935 had 


the need for reducing electricity charges in order to 
conform to the Government “ yard stick ’’ make it 
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recovered and was higher than the 1929 figure. 
About 40 per cent. of the output last year was 
derived from water power, the installed capacity 
of plant for this amounting to nearly 10 million kW. 


essential to keep capital costs as low as possible, 
due regard being had to thermal economy, reliability 
and availability. Reliability having been greatly 
improved both as regards boiler and turbine plant, 





Foreign Publishers Representatives, Inc., 67, West 44th-street. This total was 128,000 kW above the amount 


and being now approximately similar for these 
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to 2s. per day per vehicle. Extending these unit 
figures to rough annual totals, Mr. Duckham points 
out that 8,000 deaths at 500/. amount to 4,000,0002., 
to which must be added the 1,200,000/. derived from 
| 240,000 injuries at 5/. In addition, there is 
| 75,000,0001. from delays to 30,000,000 pedestrians 
and 45,000,0001. from delays to 1,500,000 vehicles, 
making a grand total of 125,200,000/. In country 
districts the remedy for this state of affairs seems 
to be to confine the trunk roads to motor traffic and 
The tendency towards higher pressures and | to provide them with fly-over crossings, while in 
temperatures is more marked in the United States| the towns a similar division could be effected by 
than here. Installations up to 1,800 Ib. per square | replacing the present footways by others at first- 
inch and 1,000 deg. F. have been discussed and | floor level and throwing the space saved into the 
manufacturers are prepared to supply such equip-| roadway. In this way not only would the effective 
ment, though present practice does not exceed | width of the streets be increased by 50 per cent., 
1,200 Ib. to 1,400 Ib. pressure and temperatures of | but ample space for parking would become available 


two sections, has resulted in two very noticeable 
effects. There is, for instance, less duplicate 
plant held in reserve, while “ unit” installations 
are becoming more and more general. In the latter 
a single boiler is provided for each turbine unit, and 
as recent illustrations of such installations may be 
mentioned the Gould-street Station, Baltimore, 
with two boilers and two 36,000-kW turbines, and 
the Port Washington Station, Milwaukee, with one 
boiler only and an 80,000 kW turbine. 











1) deg. F. to 925 deg. F. for new stations of large | within the ground floors of the buildings. 
size, and 650 Ib. to 800 Ib. with temperatures of 
about 650 deg. F. for smaller plant. The develop- 
ment in this kind of plant in the last 20 years is 
strikingly shown by plans, some of which are in- 
cluded in Professor Christie’s paper. Instead, for 
instance, of a large number of boilers, each with 
small output, with pressures of, say, 200 Ib. to 280 Ib., 
present practice, as in the Ford Works, at Detroit, 


PROFESSIONAL Boptks. 

The Annual Dinner of the East Midland Sub- | 
Centre of the Institution of Electrical Engineers | 
was held at the Victoria Station Hotel, Nottingham, 
on Friday, December 4, Mr. W. F. Furse being in 
| the chair. Proposing the toast of the “ Institution 
of Electrical Engineers * Dr. H. Schofield said that 
provides a single boiler with a working pressure the Institution was performing a greater function 
of 1,400 Ib. per square inch, steam temperature | than it perhaps realised. All such bodies were 
of 900 deg. F., and output of 900,000 Ib. per hour. | *Pt t lay great stress on corporate membership 
29 recent | and the prestige it conferred. But, speaking as the 
head of a college, the Institution rendered young 
men aspiring to that membership great service by 
allowing them to attend meetings where they could 
isten to those who were actually engaged in practical 
In reply, the President (Mr. H. T. Young) 
steady increase in the popularity of this system ; | Pecalled that the policy of the Institution was to 
while in sixteen of the plants listed the capacity of |50™e extent one of de-centralisation. There were 
each boiler is recorded as ranging between 300,000 Ib. eight centres in this country and two overseas, as 
well as seven sub-centres and a number of com- 


pee, 
and 1,000,000 Ib. per hour, affording proof of the | ¥° } 
|mittees. In London the work was also split up 
| 


STUDENTS AND 


A list prepared by Professor Christie, of 
plants shows that eleven of these are working at 
over 1,200 lb. pressure, twelve others are operating 
at between 600 lb. and 900 Ib. and in seven the steam 
temperature is over 900 deg. F. Pulverised fuel | ! ‘ 
is employed in 20 out of the 29 plants, indicating a | affairs. 


general trend towards the very large boiler. . . . . - 
into three sections, which held meetings in addition 


Recent turbine practice does not appear to differ P Ss, Waica 2 gS 

markedly from that in this country. to that of the main institution. Electricity meant a 
more use is made of welding, this practice having 1 deal in many fields of human activity to-day, 
largely extended to the building up of | #™ong which art might receive special mention, 
cylinder bodies, exhaust shells and even valve | for the use of electric lighting had enabled the 
chests, from easily-made castings and structural | National Gallery to be opened in the evening. 
parts. Our readers are already familiar with the | Within a short time the main highways of the 
exceptional examples of plant, at Detroit in the | Country would be under one control and it was to be 
form of the 1,000 deg. F. turbine, and the Hartford | hoped that something would be done to light them 
and Schenectady and Kearney and New Jersey, | ftom end to end for the protection of both young 
mereury vapour plants. The latter it is stated |@nd old people. To enable the full benefits of 
have yearly averaged 10,700 B.Th.U. per kilowatt- | electricity to be obtained, electrical engineers must 
hour and no serious difficulties have arisen in their | have the collaboration and assistance of the other 


operation, though future installations could probably professions. The same note was sounded by Mr. 
be simplified. |S. T. Allen who, in responding to the toast of the 


* Visitors,” proposed by the Chairman, referred to 
| the developments which had recently taken place, 
jand said that they must all work together to 
ensure that these were utilised for the common 
good of the profession. 


Possibly 
| ue nM 


been 





NOTES. 
Tue Frnanctat Aspect oF Roap ACCIDENTS. | 
In spite of the exhortations of the Minister of | 

Transport and the British Broadcasting Corporation, | 

and of sporadic references in the lay Press, national | 

consciousness has not yet been aroused by the 
appalling number of road accidents to a point where | 
drastic reconstructive measures have been called | 
for. In fact, the figures are becoming staled by | 
repetition. Mr. F W. Duckham has therefore | Mr. J. M. Newton, of Messrs. Metropolitan- Vickers 
performed a service in attempting to assess the | Electrical Company, and the dinner was attended 
losses that occur as the result of these accidents| by Sir Nigel Gresley, president of the Institution. 
Arising from Major F. C.| The toast of the Institution of Mechanical Engineers 


Tue LNsTiruTION OF MECHANICAL ENGINEERS, 
NORTH-WESTERN BRANcH. 

The annual dinner of the North-Western Branch 
of the Institution of Mechanical Engineers, held 
on Thursday, December 3, proved, as usual, an 
enjoyable function. The chair was occupied by 


on a monetary basis. 


Cook’s recent paper before the Institution of | was proposed by Mr. J. E. James, chairman of the 
Civil Engineers, Major Cook has supplied us| Lancashire Steel Corporation, who spoke of the 
with some interesting figures. Any person who/| great progress of mechanical engineering, and 


instanced as specially remarkable the great punc- 
tuality of such a train service as the Silver Jubilee. 
His great trouble with the industry was that he no 
sooner bought and put down expensive plant than 
makers came along and told him it was all out of 
date. After referring to developments in the steel 
industry in the United States, Mr. James spoke 
upon the need for recruits and hoped the Institution 
would give a strong lead in bringing on young 
engineers. Sir Nigel, in responding, stated that 
the Silver Jubilee had now been running ten months 
and had been seldom late. Even in the recent bad 
day the loss is 2d., supposing their time is worth | weather, with fog the whole way from Newcastle 


has arrived at a working age has cost from 700/. 
to 7,0007. for training and maintenance, while 
anyone with an averag: earning capacity of 21. 
per week has a capital value of 1,000/. Taking into 
account the lower value of children and old persons, 
Mr. Duckham therefore estimates the average value 
of a human life as 500/. Similarly, the cost of 
every non-fatal injury may be taken as 5/. With 
regard to delays, he estimates that some 30,000,000 
people suffer daily from having their progress 
stopped at crossings or by the imminence of danger, 
and that if this delay amounts to ten minutes per 





| 





ls. per hour. Similar delays to 1,500,000 vehicles|to London, only 10 minutes had been lost. He 
give rise to a loss of anything from 2s. to 20s. per! paid a tribute to the London Midland and Scottish 
hour, and may be taken on the average to amount | Railw ay in connection with their recent run to 
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Glasgow, and stated that his experience was that 
fast trains were popular and ran full. In the 
recent fog, motorists had been glad enough to 
travel by train. With regard to Mr. James’ remark 
on young engineers, Sir Nigel said that that was 
just one of the points in which the Institution 
was most interested. Of the large increase which 
had brought membership up to 12,000, most was 
accounted for in the graduate and student grades, 
which showed that they had great regard for their 
requirements. The toast of the Guests was in the 
capable hands of Professor A. H. Gibson, who took 
the opportunity to congratulate Sir Nigel on the 
degree of Doctor of Science recently conferred on 
him by Manchester University. This toast was 
replied to by Sir Frederick West and Mr. G. E. 
Bailey. The former expressed the opinion that 
engineers were usually far too modest. Few 


| realised, for instance, that Manchester was to-day 


one of the most important centres of the engineering 
industry, and that the wages paid in engineering 
work represented more than in the cotton industry, 
in the same area. Mr. Bailey also spoke on the 
training of young engineers, but said that all such 
training would be useless without sufficient skilled 
men to make use of their machines. He thought 
the Institution might do more to help the industry 
by papers on the manufacturing side. As an 
employer of labour, he found the times very difficult, 
and hoped that everything would be done to preserve 
the industrial peace of the past two years. The 
toast of the Chairman was proposed by Professor 
G. E. Scholes, M.B.E., and in his reply, Mr. Newton 
referred to the unique character of Manchester as 
an engineering centre, and spoke in high praise of 
the small residue of craftsmen who had the artist’s 
instinct and love of his job, willing, if need arose, 
to work long hours and anxious to put the “ final 
touch ” to their work. 


CoaL-FIRING FOR MARINE BoIrLeErs. 

It is a truism especially applicable to mechanical 
engineering that the ideal scale for an experiment is 
12 in. to the foot ; and it is equally incontestable 
that the ideal laboratory is the milieu in which the 
results of the experiment are intended to be applied. 
For these reasons many will be inclined to support 
in principle the suggestion made by Mr. H. L. 
Pirie, chief engineer of the Coal Utilisation Council, 
that an experimental ship or ships should be 
designed, to be fitted with modern equipment, to 
examine and demonstrate the most efficient methods 
of using coal as fuel, and, by example, to inculcate 
a more developed technique in the management of 
coal-fired boilers. The proposal was put forward by 
Mr. Pirie in an address, dealing primarily with the 
work of the Marine Fuel Committee of the Council, 
which he delivered on November 21 before the 
Swansea branch of the Institute of Marine Engi- 
neers, and followed upon a critical discussion of the 
respective merits of mechanical firing by powdered 
coal, and by means of stokers. He stressed the 
importance, from the national viewpoint, of regain- 
ing the bunkering trade for ocean-going vessels, 
and concluded with the suggestion mentioned above, 
that all the parties concerned should collaborate 
in a large-scale investigation of the optimum capa- 
bilities of really scientific coal-burning. In essenc 
the proposal is certainly sound, and follows the 
precedent of Sir Charles Parsons in buying the cargo 
steamer Vespasian in order to establish the potenti- 
alities of marine reduction gearing. Other inventors 
of special types of propelling machinery have 
employed similar methods, with results which were 
usually fairly conclusive, if not invariably favour- 
able. The difficulties in the way appear to be mainly 
those of organisation, for there is no question that, 
assuming a sufficient unanimity of purpose among 
the ‘shipowners, shipbuilders, naval architects, 
marine engineers, coal producers, port authorities, 
and coal suppliers ’’ whose co-operation is postulated 
as a necessary preliminary, the financial support 
could be secured to maintain a representative tramp 
steamer constantly in commission, and to provide 
for the requisite permanent staff of observers. Th 
benefits which the several classes of participants 
might expect to derive, however, are by no means 
equally distributed, and it is this feature which 
might prove a serious obstacle to the comprehensivt 
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Fig. 1. Sryeve-Cytinper AIRvLEss-INJECTIO 


Messrs. Ruston AND Hornssy, LIMITED. 


backing which Mr. Pirie visualises. If the results 
are to be available to any shipowner—and as the 
primary object is to promote the wider use of coal 
in place of oil, this is presumably intended—the 
position of the individual owner in relation to other 
owners is not greatly affected ; and a shipbuilding 
firm which has sunk much capital in developing 
marine oil engines may be excused a certain reluct- 


ance to support a scheme directly opposed to their | 
To indicate these objections, | 
among others which might be urged, is not to say, | 


future employment. 


however, that the proposal is without merit; on a 

modified and somewhat less ambitious scale it 

might well repay a more detailed investigation. 
FrrE-TESTING STATION AT ELSTREE. 

Just over a year ago, viz., on November 26, 1935, 
H.R.H. the Duke of Kent opened a fire-testing 
station at Boreham Wood, Elstree, Herts., which 
is maintained by the Fire Offices’ Committee on 
behalf of the insurance companies associated with 
the Committee. We illustrated and described the 
station and its equipment on page 618 of our 140th 
volume (1935). At the date of the opening the 
whole of the equipment had not been installed, but 
vas-fired furnaces for testing floors, walls and 
columns are now in operation, and certain tests have 
been carried out with specially designed 
testing equipment. In fire-resistance tests no 
difficulty has been experienced in reaching the 
maximum temperature of 1,204 deg. C. prescribed 
by the British Standard Specification for a Grade A 
test, and the high degree of sensitivity in the 


control of the furnaces has enabled the time- | 


temperature curve of the specification to be followed 
well within the stipulated margin of tolerance. 
It may be remembered that the complete control 
of the furnaces, temperature measurements, &c., 
are effected from a control room separated from the 
furnace room by large plate-glass windows, and we 
understand that this arrangement has proved of 
great value during the first year’s work. Numerous 
tests of sprinklers and other forms of fire-fighting 
equipment have also been carried out, some 350 
sprinkler heads and 70 glass bulbs for sprinklers 
having been individually examined. Two new 
sprinkler valves and a modified type of a valve 
already approved have also been tested. In addi- 


roof- | 
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dustrial Research. We are informed, however, that 
manufacturers of such structural parts as walls 
and partitions, columns and piers, beams, floors and 
ceilings, doors and shutters, glazing, &c., may have 
|their products tested for fire resistance at the 
station and that inquiries in this connection should 
| be addressed to the Secretary, Fire Offices’ Com- 
| mittee, 65 and 66, Watling-street, London, E.C.4. 














THE SMITHFIELD CLUB SHOW. 


| Aurnoven the annual show organised by the 
| Smithfield Club is among the most important in the 
| country as a livestock exhibition, the fact that it 
| is always held in London limits its value from the 
| point of view of the implement manufacturer. 
It is probably on this account that the show is com- 
paratively rarely selected as the occasion on which 
to introduce new machines or implements, although 
for many years manufacturers have taken the 
opportunity to stage a representative display of 
their standard products. The 1936 show, which 
opened on Monday last at the Royal Agricultural 
Hall, Islington, and closes to-day, is typical of 
its predecessors in this respect, the implement 
exhibits including tractors, farm engines, pumps, 
| barn machinery, and a wide range of field imple- 
ments. Many of these appliances have been on the 
|market for a number of years, while of those of 
more recent introduction, the great majority have 
already been described in our columns. Typical 
examples which may be quoted are the 20-h.p. 
tractor plough, shown by Messrs. Harry Ferguson, 
Limited, Huddersfield, and described on page 224 
ante, the 12-20-h.p. crude-oil tractor shown by Messrs. 
| Marshall, Sons and Company (Successors), Limited, 
| Gainsborough, and described in ENGINEERING, 
| vol. exli, page 707 (1936), and the majority of 
| the implements described in connection with the 
last Royal Show, details of which were given on 
| page 689, et seg, of the same volume. The novel 
exhibits include two new engines manufactured 
by Messrs. Ruston and Hornsby, Limited, Lincoln, 
|a new Fordson tractor, and a Garrett cultivator 
specially designed for use with the Bristol tractor. 
Two of the new engines shown by Messrs. Ruston 
and Hornsby, Limited, are illustrated in Figs. | 
and 2, on this page. The engines illustrated 











technical advisers have | are representative of a new range of small vertical 
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Twin-CyLINDER AIRLESS-INJECTION ENGINE; Messrs. RusToON AND 
Hornssy, LIimIrep. 


horse-power and 10 brake horse-power, respectively, 
at 1,000 r.p.m., while the four larger engines, with a 
cylinder bore of 44 in. and a piston stroke of 44 in., 
develop 73, 15, 22} and 30 brake horse-power at 
the same speed. The engines are all generally 
similar in design, and the lay-out has been given 
careful consideration from the point of view of 
continuous production in large quantities, a special 
shop having been set aside at the Lincoln works 
for their production, equipped with the latest types 
of machine tool for the various operations, and 
with roller conveyors for passing the parts to the 
various machines in the correct order. The single- 
and twin-cylinder units in the smaller size are shown 
in Figs. 1 and 2, respectively. The bedplate and 
cylinder housing are of cast-iron, and are formed 
in one piece, this practice being also adopted for 
the three- and four-cylinder units. As will be 
clear from the illustrations, separate foot pieces 
are bolted to the base of the crankcase on each side. 
The cylinder head is also of cast iron, and is again 
in one piece whatever the number of cylinders. 
Very ample water-jacket spaces are provided, and 
the head carries the valves, the valve-operating 
levers, and atomisers. The engines are of the 
direct-injection type, and the combustion space is 
of the simplest possible form, the cylinder top being 
flat and the piston crown slightly cupped. The 
design is perfectly symmetrical, and results in 
easy starting and efficient combustion, the latter 
feature, in conjunction with the clean internal 
design, giving long periods of running without the 
necessity for decarbonising. Renewable cylinder 
liners of the wet type are fitted, made from close- 
grained cast-iron giving long wearing qualities. 
The piston is of a special grade of cast-iron, and is 
fitted with three pressure rings and one scraper 
ring. It is claimed that the design entirely prevents 
the rings from gumming up. The connecting rod is 
an H-section steel stamping. The gudgeon-pin is of 
steel, hardened and ground, and is of the fully- 


‘floating type. The big-end bearings are steel 








tion, the Committee's 

Witnessed a number of tests of chemical extin- | airless-injection engines, the range being made 
guishers and are now engaged in an investigation of | in two cylinder sizes, and embracing single- and 
®xtinguishers of the foam type. Close co-operation | twin-cylinder units in the smaller size, and units 


in the working of the station is maintained between | having from one to four cylinders in the larger 
its officials and those of the Building Research | size. 
Station 


The small engines, having a cylinder bore of 


'4 in. and a piston stroke of 4 in., develop 5 brake 


of the Department of Scientific and In- 





stampings lined with anti-friction metal, while the 
small-end bearings are provided with a chilled 
phosphor-bronze bush. The crankshaft is a steel 
forging, accurately balanced. It is drilled for the 
lubrication of the big-end bearings, and is extended 
at each end to take a driving pulley. As will be 
clear from Fig. 2, the valves are of the overhead 
type, actuated by push rods from the camshaft 
located in the crankcase. The position of the cam- 
shaft will be clear from the illustration. The valves 
are made from heat-resisting steel, and the camshaft 
is of steel machined from the solid. The cams 
themselves are hardened and ground. The crank- 
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| operation necessary being to fill the engine sump. 
| The governor gear is mounted on the end of the 


shaft bearings are steel bushes, lined with anti- | camshaft and operates the throttle through a single | 


friction metal and easily renewable. The camshaft | lever. A simple type of speeder gear is fitted. The 
is driven by gears running in oil. \t the moment, | cylinder head is of the detachable type. and can be 
Bosch type fuel pumps are fitted to the engines,| removed without affecting any adjustments. The 
but as soon as manufacturing facilities are available | working parts of the engine follow the firm’s standard 
to produce the necessary quantities, it is proposed | practice, and are generally similar to those of 
to employ the well-known pump developed for the | the horizontal models previously described in our 
firm’s other ranges of engines, and previously | columns. It may be mentioned, however, that the 
described in our columns. Forced-feed lubrication | crankshaft balance weights are forged on the webs. 
is employed, the pump being of the gear type. The | The carburettor is of the grav ity-feed type, specially 


oil is delivered under pressure through a distribution | designed for this ty pe of engine. The magneto is | 


rail to the main bearings, and thence through the | of the Villiers flywheel type, mounted directly on 
crankshaft to the big-end bearings. The cylinder | the crankshaft, and is weatherproof. The engine is 
walls and small-end bearings are splash lubricated. | made in two models, tank cooled and hopper cooled, 
The valve-rocker bearings are lubricated through | one of the latter being exhibited at Smithfield with 
oilers mounted in the valve cover, the operation | skid mounting. The hopper is mounted on the side 
being effected without removing the cover. The | of the engine, and is so arranged that the cylinder 
governor is of the usual centrifugal type, and is| head can be removed by merely disconnecting the 
mounted on the end of the camshaft. It operates sparking-plug lead and unscrewing the cylinder head 
the fuel-pump control rack through a vertical lever | nuts. Since these nuts are not inside the hopper, 
fitted with handspeeder adjustment. The upper| they are not exposed to the corrosive action of the 
end of the lever and the pump control rack can be | cooling water. 

seen in Fig. 2. Careful attention has been given} An entirely new addition to the range of Fordson 
to the accessibility of all the engine parts. The | tractors, known as the Fordson Row-Crop tractor, is 
valve covers are easily removable to give access | being exhibited by Messrs. Ford Motor Company, 
to the valve gear and fuel system, and large side | Limited, Dagenham. The tractor, which is illus- 
doors are provided on the crankcase as shown in|trated in Fig. 4, above, is designed primarily for 
the illustrations. The crankshaft can be withdrawn | cultivation work amongst crops planted in rows, 
from the end of the housing on removal of a cover | special features being the provision made for the 
plate carrying one of the main bearings. Special | adjustment of the width between the rear wheels, 
consideration has been given to easy starting by|a simple means of varying the ground clearance, 
hand. The engine is first turned over with the | and ease of handling when the tractor is used with 
compression released, and after a few turns the | one of the modern types of cultivator forming a 
fuel pump is brought into action and the com-j|unit with the machine. The rear-wheel width 
The compression-release device | adjustment enables the tractor to be used for 


pression put on. 


consists of a spring-loaded plunger in the valve | cultivating and other work on practically any crop | 


cover directly over the end of the valve-rocker| planted in rows. Instead of two normal front 
arm, the plunger being held down by a cam) wheels, the Row-Crop Fordson has what is virtually 
on the end of the small hand lever visible on | asingle front wheel, mounted as a castor on the centre 
top of the cover in Fig. 1. The consumption | line, as shown in the illustration. To make the ad- 
is stated to be low, and the engines will run effec- | justment for the rear wheels, all that is necessary is to 
tively on distillate fuels having a specific gravity | loosen the four bolts which retain each rear wheel 
not greater than 0-88 and a viscosity not greater | in position, and slide the wheels along the splines on 
than 50 seconds at 100 deg. F. (Redwood No. 1). the extension axles. The single front wheel, which 

The second new eng ne, illustrated in Fig. 3, is | is controlled by steering arms and drag link, contri- 
a single-cylinder vertica! model operating on petrol. | butes to a short turning radius. Steering is also 
The cylinder bore is 3 in., and the piston stroke is | assisted by another important feature, brakes being 
34 in. The engine is rated at 14 brake horse-power | fitted to operate independently on the rear axles. 
to 2} brake horse-power, over a speed range of 700 For instance, when turning left, the brake is applied 
rpm, to 1,000 rpm. The four-stroke cycle is | on the left axle, when the tractor pivots round the 
employed, and the aim of the designers has been | wheel on that side. For the purpose of increasing 
to produce an exceptionally simple and reliable | the ground clearance, the front end of the tractor 
unit, Side-by-side valves are employed, the valve |is made adjustable for height, while special rear 
gear being totally enclosed, but accessible through | wheels of increased diameter can be supplied. These 
a large inspection door, mounted on the cylinder | alterations are also very easily carried out. In its 


wall on the opposite side to that shown in the illus- | essentials the tractor embodies the well-tried features | 


tration. The whole of the working parts are totally | of other Fordson models. The power unit is of the 
enclosed, and are automatically lubricated, the only |same robust, dependable design, special features 





Fie. 4. Row-Cror Tractor; Messrs. Forp Motor Company, Lrrrep. 


| being the efficient lubrication system and _ the 
jemployment of a thoroughly satisfactory air- 
cleaning device. An engine governor is standard 
equipment, and provision is made for the fitting of 
a belt pulley and power take-off attachment. 

The cultivator shown by Messrs. G. J. Garrett and 
Sons, Limited, Darenth Valley Iron Works, Dart- 
ford, Kent, is, as already stated, specially designed 
for use with the Bristol tractor. It is called the 
“Unicult * and provides a unit-hitched cultivator 
attached directly to the tractor as a floating unit. 
It is claimed to maintain an even depth of culti- 
vation under all working conditions, and can be 
raised entirely at the headlands to enable the tractor 
to be reversed and turned in the shortest possible 
space. The tine positions are adjustable to suit 
|all crops, and side banks can be cultivated, the 
machine having been tested on inclines of 1 in 4. 
There are no levers or projecting parts likely to 
| damage the crops, so that it is specially suitable for 
| hop and fruit cultivation. Extensions can be fitted 
to suit requirements in various depths, from 3 ft. 5 in. 
upwards. The tine clearance is 16in. The cultivator 
can also be used as a two-or three-row grubber and 
ridger, and for all hoeing purposes. The pull is 
taken from the rear of the tractor, and to detach 
the implement, it is only necessary to remove two 
bolts and lift the machine clear. Other implements 
can be attached without removing the lifting gear. 
which can, however, if necessary, be itself removed 
in a few minutes. The cultivator is raised by a 
hand-lever ratchet connected to the frame by wire 
cables. When the tractor is in position, the culti- 
vator can be set to work immediately by an instan- 
taneous trip release controlled by a second lever. 
The depth regulation is effected by raising or 
lowering the land wheels; at the same time the 
front end of the cultivator can be raised or lowered 
to ensure uniform depth of cultivation. 














LAUNCH OF THE ORIENT LINER 
** ORCADES.”’ 


THE new Orient liner Orcades, of 23,390 gross register 
| tons, was launched from the Barrow-in-Furness yard 
of Messrs. Vickers-Armstrongs Limited on the Ist 
instant, the launching ceremony having been performed 
by Mrs. I. C. Geddes, wife of the chairman of the 
managers of the Orient Line. In general design th 
Orcades is similar to the Orion, of which full particulars 
will be found on pages 205 and 241 of our 140th volum« 
(1935), but, although the hull dimensions of both are 
|} the same, the new ship will carry rather fewer pas- 
| sengers than the Orion, while the first-class public rooms 
|} have been somewhat re-arranged and those of the 
|tourist class enlarged. Actually the Orcades_ will 
|carry 463 first-class passengers and 605 tourist-class 
| passengers, as compared with 486 first-class and 653 
| tourist-class passengers carried by the Orion. The 
main dimensions of the Orcades are as follows : Length 
between perpendiculars, 630 ft. ; length overall, 665 ft. ; 
' moulded breadth, 82 ft.; moulded depth to “E’ 
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deck, 47 ft. 6 in. ; and draught, 30 ft. The vessel has 
eight decks, including the promenade decks, all of 
which are intended for passengers’ use. She has a 
straight stem and a cruiser stern, and has one funnel 
and one mast; the funnel, it may be noted, is 9 ft. 
higher than that of the Orion, a feature which will 
enable the two vessels to be readily distinguished 
at sea. 

She will be propelled by geared turbines of the 
Parsons type developing 24,000 shaft horse-power and 
driving twin screws through single-reduction gearing. 
The designed speed is 21 knots. Steam will be supplied 
by six Babcock and Wilcox type high-pressure marine 
boilers, constructed by the builders, and fitted with 
superheaters and tubular air heaters. The boilers are 
constructed for a blow-off pressure of 450 Ib. per 
square inch at the safety valves, and the steam tem- 
perature will be 725 deg. F. Of the six boilers, four 
have a total generating surface of 29,860 sq. ft. and 
a total superheating surface of 4,600 sq. ft., while two 
smaller boilers, between them, will provide additional 
generating surface of 7,170 sq. ft. and 1,350 sq. ft. of 
superheating surface. The total air-heating surfaces 
of the large and small boilers are 32,000 sq. ft. and 
8,000 sq. ft., respectively. The boilers are arranged to 
burn oil only under forced draught on the closed air- 
duct system with open stokeholds, air being supplied 
by five double-inlet electrically-driven Howden fans. 
The auxiliary machinery includes three turbo-generators, 
each of 550-kW capacity generating direct current at 
220 volts, and one Diesel-engine driven generator of 
90-kW capacity. 

The Orcades, which is intended for the carriage of 
passengers, mails and cargo between the United 
Kingdom and Australia, will be completed next summer, 
but her maiden voyage will take the form of a 
cruise of the Western Mediterranean, commencing on 
August 21, 1937. She will leave London on her first 
voyage to Australia on October 9, 1937. 








FRESH-WATER SWIMMING BATH 
IN T.S. ‘*‘ WARSPITE.” 


THE new swimming bath in the Training Ship 
Warspite, off Grays, Essex, which was opened by 
Lieutenant-Colonel The Right Hon. the Earl of Romney 
on Tuesday, December 1, presents a number of points 
of interest. It is, for one thing, probably the only 
freshwater bath afloat with a full equipment of filtering, 
chlorinating and aerating apparatus. It is unusual 
also in being constructed of concrete inside the hull 
of a vessel. The Warspite, the training ship of the 
Marine Society, was formerly the light cruiser H.M.S. 
Hermione, a 4,360-ton vessel built in 1893. She is 320 ft. 
long by 494 ft. wide by 21 ft. deep, with an armoured 
deck 2 in. thick. The ship was sold out of the Navy, 
and purchased in 1920 by the Marine Society, which 
as is well known, provides an excellent free training 
for boys of good character, whose parents are in poor 
circumstances, for entrance to H.M. Navy or the 
Mercantile Marine. It must not be imagined from 
the reference to a new swimming bath above, that the 
society has only awakened recently to the necessity 
for such provision, for there was a bath in connection 
with the fifth ship at Charlton in 1861, and one for 
the sixth ship at Greenhithe in 1901. Both these 
baths were, however, ashore, and were not covered. 
These conditions involved occasional disuse and 
waste of time in going to and coming from the bath, and 
had to be abandoned when the ship was moved to 
fresh moorings. This latter disability was one of the 
major factors which decided the society to install 
a bath in the Warspite herself, though the fact that it 
can now be used at all times of the year, and in any 
weather, was also a prime consideration. The ship 
is now a self-contained unit with regard to bathing 
facilities, and a change of anchorage becomes much 
less troublesome on this account. 

The vessel was, after purchase, cleared of her 
machinery, but the bulkheads for the most part were 
allowed to remain. The bath has been installed in 
what was formerly the forward boiler room, and, as 
already stated, is made of reinforced concrete, the wing 
bunkers serving as shuttering. The inside dimensions 
are 35 ft. fore and aft, and about 30 ft. athwartships, 
with a maximum depth of 6 ft. 6 in. A spar grating 
runs round all four sides. The side top bunkers have 
been transformed into dressing rooms, with showers, 
&c., and into new drying rooms for wet clothing. 
Access to the bath is gained through a door in the 
after bulkhead on the after side of which is the gym- 
nasium. The door is situated on a landing in the 
Staircase from the lower deck to the gymnasium. The 
surface of the bath has been sprayed with a water- 
proof finish, which presents a good appearance, and 
there is ample head room above the gratings. The 
total weight of the bath when filled is estimated to be 
about 300 tons. The fore and aft position of this 
weight has not affected the trim of the vessel. The 


warm air in both the bath compartment, where it pre- 
vents condensation, and in the drying rooms, adequate 
extraction arrangements being provided. The water is, 
of course, warmed. 

The heating plant is installed forward of the bath 
in what were formerly the forward shell rooms and 
magazines. It includes two sectional steel boilers, 
coal fired, and each having a rated capacity of approxi- 
mately 500,000 B.Th.U. per hour, calorifiers, and four 
sets of circulating pumps. The system, in addition 
to warming the baths, is used for a hot-water heating 
and hot-water supply installation for the ship generally, 
new washing accommodation having been provided. 
It will be understood that the river water off Grays 
cannot be drawn upon for the bath. The supply is 
taken from mains on shore by means of hose pipes, and 
it is to avoid too frequent recourse to this procedure 
that the system of purification has been adopted. 
A complete turn-over of 324,000 gallons of water in 
the bath takes place every six hours with appropriate 
filtration and chlorination. The chlorinating and 
other apparatus is installed in a house on the upper 
deck forward. This part of the work was carried 
out by Messrs. Bell Bros. (Domestic) Limited, 115, 
Cannon-street, London, E.C.4, while Messrs. Brightside 
Foundry and Engineering Company, Limited, Atter- 
cliffe, Sheffield, were the contractors for the heating 
and hot-water supply systems. The bath itself was 
built by Messrs. Trollope and Colls, Limited, 5, Coleman- 
street, London, E.C.2. It is worthy of note that the 
whole of the work was done while the ship was in 
commission, the ship’s routine, with some 150 boys 
and the staff on board, not being interfered with, 
a condition which must have imposed considerable 
work on the Captain-Superintendent, Commander 
H. G. L. Harvey, R.N. (Ret.), and his staff. We 
understand that the engineering staff carried out a 
rearrangement of the ship’s own pumping plant, pipes 
and electricity supply involved by the new additions. 
The actual installation of the bath and appurtenances 
called for care in dealing with the bulkheads, stan- 
chions, &c., so that the structure of the ship, especially 
with regard to the armour deck, was not weakened. 
The decks had, of course, to be cut in places to permit 
the passage of the heavier gear. 

At the opening ceremony, Lt.-Col. the Right Hon. 
The Earl of Romney, president of The Marine Society, 
referred appreciatively to the great services rendered 
to the committee by Lt.-Col. J. D. K. Restler, 
M.Inst.C.E., in the general design and supervision of 
the installation. The committee is, of course, a 
voluntary one, and we understand it received advice 
on matters concerning naval architecture from Mr. 
G. W. Roger, M.Inst.N.A. The Earl of Romney 
concluded his address at the ceremony by an appeal 
for help in raising the sum of 5,000l. which is still 
required to defray the cost of the installation. In 
this connection it may be noted that the Secretary of 
The Marine Society is Captain C. G. A. Lenny, R.N. 
(Ret.), and its headquarters are Clark’s Place, 86, 
Bishopsgate, London, E.C.2. 


LETTER TO THE EDITOR. 


ELECTRICAL DIMENSIONS AND 
UNITS. 


To THE EpDIToR oF ENGINEERING. 


Sir,—Professor Marchant, in his written contribution 
to the discussion of my recent paper, in your issue of 
November 6, on page 498, said :—‘‘ In the Report of 
the 8.U.N. Commission, on page 5, it was suggested 
that the value of p, in the equation B = yw, H should 
be 10-*. This, of course, means that the unit of 
permeability is 107.’ In his letter to which this is a 
reply, he now admits, on page 553 of your issue of 
November 20, that some of the words given as on the 
authority of the Report were introduced by him, “in 
order to try to make clear the actual quantity that 
was being discussed.” He admits that it was “ mis- 
leading.” I may add that his act put me to the 
trouble of searching the four reports word by word, and 
calling at 28, Victoria-street, to ascertain that there 
existed no others. If the algebraic expression specific- 
ally attributed to the Report by Professor Marchant 
had actually been used, it might have been legitimate 
to assume that the error in the final expression and in 
the Table was due to a deplorable muddle rather than 
an actual] blunder. 

Professor Marchant does not answer either of my 
objections, which I must therefore put forward once 
more. (1) Having stated that y, in the c.g.s. system 











= 1, the Report goes on to say, “That the Fourth 
Unit in the M.K.S. system be 10-’ Henry per metre.” 
This tells us that the unit of yu, in the M.K.S. system 
is of less magnitude than in the c.g.s. system, just as 
though, after declaring that the unit of length in the 
c.g.s. system =1, the statement had been made 





Ventilating system provides a forced circulation of 


«That the unit of length in the M.K.S. system be 10-* 


centimetre.”” The two statements are strictly parallel : 
in both cases the minus sign should be plus. (2) This 
incorrect relationship is restated in the Table attached 
to the report reproduced in columns 2 and 3 of page 498 
in your issue of November 6. Professor Marchant 
makes no attempt to answer these two charges. 

With reference to the meaning of the word congruent, 
I introduced the word to denote a certain relationship 
between systems of units. Both in my recently- 
published book (of which Professor Marchant received 
a copy) and in my Blackpool paper, I not only defined 
the meaning of the relationship by certain equations, 
but the meaning of the term “ congruent systems ” 
was illustrated by numerous examples and tables. 
My use of the word is not inconsistent with the definition 
cited as given in the Oxford Dictionary, but defined 
for the purpose intended, its meaning is more precise. 
I am entitled to insist that the word should be used 
in this discussion strictly in accordance with my 
own definition and examples. 

Professor Marchant rightly points out that in 
quoting from his written contribution I have omitted 
an index, A? appearing as A. This is a slip in the 
typescript: actually it affects nothing. The expres- 
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sion = (dimensionally = V’) is only mentioned to 


be dismissed. The ground for this is made clear in 
my answer to the general discussion, published on 
page 622 of your last week’s issue. 

Finally, Professor Marchant quotes the fact that 
when the M.K.S. system was discussed at the Inter- 
national Electrotechnical Commission Plenary Meeting 
at Schevenigen, it was commended by all of the 15 
countries represented, with the exception of Norway, 
whose representative was non-committal. I do not 
for an instant underestimate the moral effect of such 
a galaxy of talent engaged in incubating the Giorgi 
egg, but personally I should be more impressed if, 
when the chicken hatched out in the form of the 
Report of the S.U.N. Commission of the International 
Union of Pure and Applied Physics, it had proved 
sound in wind and limb. Unfortunately, I find it 
possesses no less than five “anatomical” defects ; 
these are :— 

(1) A unit value which should be expressed as 10’ is 
given as 10-". 

(2) This is given as representing “ the permeability 
of space,” whereas it is a numeric, a mere number 
introduced to atone for a wrong choice of units of mass 
and length. 

(3) To talk of “the permeability of space” is 
philosophically the same as talking of the permeability 
of ether. Both expressions belong to an out-of-date 
philosophy, and are inadmissible. 

(4) The phrase “in the practical units of the c.g.s. 
system ”’ used in the paragraph preceding the signature 
of Sir Richard Glazebrook, on page 498, ante, is meaning- 
less and denotes a confusion of ideas. The practical 
units, namely, the coulomb, the ohm, the volt, &c., 
belong to the quadrant system. These are not even 
congruent with the c.g.s. system. If we were to take 
a particle of matter = 10—" gram as the unit of mass 
and a unit of length equal to the quadrant of the 
earth’s circumference, the practical units would be 
absolute units in that system, and would stand firm, 
even though we might abolish the c.g.s. system 
altogether. 

(5) The M.K.S. system is referred to and thought to 

be an absolute system, which definitely itis not. There 
is no evidence in the published documents to show that 
the I.E.C. or the members of the 8.U.N. Commission 
had any appreciation of the true position of the M.K.S. 
system as just one of a number of congruent systems 
as demonstrated in my paper. 
In addition to the above, but relating to a previous 
report of this same body (the S.U.N. Commission), 
there is the incomprehensible mistake to which I have 
directed attention in Appendix VIII of my “ Theory of 
Dimensions.” 

With regard to the letter published in your issue of 
November 27 over the signatures of Ezer Griffiths 
and J. H. Awbery, I note that reference is made 
to a report of the S.U.N. Commission of the Inter- 
national Union of Pure and Applied Physics, which 
report, it is stated, ‘‘ Dr, Lanchester has not seen.” 
This is by no means the case. The report in question, 
printed by the Cambridge University Press (1935) and 
published by the Physical Society, 1, Lowther Gardens, 
S.W.7, as approved by the General Assembly of the 
S.U.N. Commission (1934) as above, is well known to 
me, so much so that it formed the subject of Appendix 
VIII of my recently published work on the Theory 
of Dimensions, in which I pointed out certain apparent 
errors in the tables which appear both on page 2 and 
on page 5. I have the report before me now. The 
only remark that I have to make is that I have found 
no reference whatever in this report to the Giorgi or 
M.K.S. system, so I dismissed it (rightly, I think) 
as having nothing to do with the case. 





I now assume that this is the report from which 








648 


Professor Marchant quoted in his written communica-| streams were used for industrial purposes. The 


tion which appeared in your issue of November 6. 
If he had specified the report a little more fully it| 
would have saved some misunderstanding. But the | 
expression taken from this report is not relevant : the 
Giorgi (M.K.S.) system is not under discussion. 

The difference between the 10-’ and 10’ as depending | 
upon the manner of expression is precisely that referred 
to, in section 105 of my recent work, as the “ Fresh- | 
man’s Springe ” and illustrated by the two modes of 
expressing the relation of shillings to pence, i.e., the 
usual unitary relation 12d. le. and the algebraic 
form d 12s. In the 1934 report the algebraic relation 
is expressed thus, ~4, = B/H, and algebraically if yu 
is the value of the so-called permeability in c.g.s. 
units and yu,’ in M.K.S. units, then rightly the relation- 
ship expressed algebraically is uo’ 10-" uo, for the 
unit of uo’ is greater than the unit uy; hence, in terms | 
of units | M.K.S. unit 10’ ¢.g.s. units, just as 
one shilling 12 pence, and just as in terms of length 
1 M.K.S. unit, the metre 10° e¢.g.s. units (em.). 
My contention, in view of the passages quoted from 
the later report (which does relate to the M.K.S. 
system) is that the relation of the units is given as 
10-7 where it should be 10’, and this contention is 
supported both by a passage and a table quoted from 
the report; the argument as presented in the paper 
(see also ENGINEERING, page 498, ante) has not been | 
refuted either by Professor Marchant or by those who | 
have since entered the field, to whom this letter is a 
specific reply. The error which I allege to exist in | 
the report is equivalent to stating that 2 shillings = | 
one penny. 
There was no need for this dispute to have arisen. | 

| 
| 





Knowing the “* Freshman’s Springe ”’ of old, and having 
seen many a gallant warrior caught by the heels, I 
have been most punctilious in stating whether [ am 
giving the unitary relationship or the algebraic form 
when dealing with the present subject, and to prevent | 
mistakes | have often given both.* 

Yours faithfully, 

*. W. LANCHESTER 
Birmingham, 
November 27, 1936 





THE FIFTH PUBLIC HEALTH 
CONGRESS. 
(Continued from page 564.) 

ContinutNe our account of the Public Health 
Congress, the meeting on the morning of Thursday, 
November 19, was held under the auspices of the 
British Waterworks Association. The first paper was 
a critical commentary on * The Report of the Parlia- 
mentary Joint Committee on Water Resources and | 
Supplies,” given in a paper with that title, by Sir 
Gwilym Gibbon, C.B., formerly Director of the Local 
Government Division of the Ministry of Health. 
Sir Gwilym considered that, although water under- 
takers might be disappointed with the report, there j 
was much in it for which to be grateful. A number of 
water problems required to be dealt with, and the 








ENGINEERING. 








author's view was that some more definite guidance 
was necessary ; it was not enough to agree that each 
case should be treated “ on its merits.” He suggested, 


| also, that a Parliamentary Committee was not a good 


body to decide technical issues of this kind. The 
principle that nothing settled by Parliament should 
be altered except by Parliament was good as a general 
rule, but could be carried to a degree which rendered it 
inequitable. More information was needed about 
water flows, and measures had been taken to this end 
through the Inland Water Survey. He did not agree 
with the Committee’s statement that the possibility 
of industrial development should affect the selection 
of user factor if no such development was in train or 
contemplated. He thought that the Joint Committee 
was to be commended for rejecting the proposal for 
one central water authority, and for their approval of 


| a suggestion to set up a Central Advisory Committee 


on which the several interests might be represented. 
The time for this was propitious, because the Joint 
Committee’s inquiry had already cleared the air by 
making each interest examine its own position, but 
such a committee should not be overloaded with so 
much detail work that men of standing would prefer 
not to remain members, or would give only perfunctory 
service. 

Some further criticisms of the recommendations of 


| the Parliamentary Joint Committee on Water Resources 


and Supplies were contained in the paper, * A Plea for 
Goodwill in Legislation on Water Matters,” contributed 
by Mr. Alfred B. E. Blackburn,, M.Inst.C.E., 4 
member of the Ministry of Health Advisory Committee 
on Water from 1922 to 1936, and previously of the 
Water Power Resources Committee of 1920-1921, who 
directed his comments principally to the scheduling of 
areas for water supplies, and the assessment of com- 
pensation water. He objected that the Committee, 
in considering “that it would be more equitable and 


- 


|more in the public interest if property owners were 


treated in the same way as water undertakers,” had 
made this impracticable by the further statement 
that they were “ unable to recommend any procedure 


| other than the continuance of that by Private Bill,” 


as no property owner or ordinary industrial concern 
would go to this expense or risk the imposition of a 
compensation clause in case they depleted other 
supplies ; yet, as matters stood, water authorities had 
no security of tenure for their underground supplies. 
Any industrialist could, by purchasing adjoining land 


land sinking wells, take away the water which Parlia- 


ment, in authorising the construction of the works, 
had presumably intended to allocate to the water 
undertaking. 

The Joint Committee had rejected the formula of the 
Technical Sub-Committee for the assessment of com- 
pensation water on grounds that seemed to indicate 
that they did not realise its purpose. The formula 
was made up of several factors, the majority of which 
had been accepted, even by Fishery and Catchment 
Board interests. All controversy seemed to have 
raged round the user factor and the method of adjusting 
the loss for a three-years dry period. Any objection 


formation of a Joint Committee of both Houses was | to the user factor as determined by the Parliamentary 


not merely an expedient to prepare the way for legisla- 
tion, but was a matter of constitutional practice. It 
was found that the Committee had not endorsed the | 
proposal for the grant by ministerial or departmental 
Orders, of powers now obtainable only by Bill, although 
a strong case could be made out for procedure by 
Order. They drew a distinction between cases of the 
first importance, involving the acquisition of land, 
the construction of important works, and the impound- 
ing of water, as compared with those which merely 
delimited areas of supply and sanctioned the laying of | 
mains. It was recommended that large proposals 
should continue to be brought directly before Parlia- 
ment by Bill, and other cases left to the alternative 
procedure by Order if desired. The author felt that 
this was unfair to public authorities to the extent that 
every proposal for compulsory acquisition of rights, 
however small, would require a Bill 

The Committee admitted that in certain areas special 
measures were necessary to protect underground 
supplies, but he could not believe that this meant that 
every private owner who wished to sink a well © below 
a certain depth " and for * more than a certain quantity 
of water”’’ should apply »y Bill for powers, as this 
would be preposterous. No mention was made of the 


| 
| 





prevention of waste when new mines were sunk, or of 
waste of surface supplies in a scheduled area. It might 
be desirable in some cases to conserve surface supplies. 

On the question of compensation water, the Joint 
Committee admitted the main plea of the Advisory 
Committee, and was of opinion that the present method 
of assessment required revision, insufficient attention 
having been paid in the past to such factors as the 
character of the flow and the extent to which the 


* Cf. Appendix Ill of British Assoc. paper (ENGINEER 
On the Quadrant System 


ina, page 376, ante) 


| 148 days out of the 365. 


| Committee or revising authority was likely to dis- 
| appear in practice, as its adoption merely gave effect 


to the recommendation of the Joint Committee that 
the extent to which the stream was industrialised or 
used for fisheries, &c., should be taken into account ; 


| and adjustment of the loss for the three dry-year period 
| was surely not such a serious matter as to warrant 


condemnation of the whole formula. The Technical 
Sub-Committee, after investigations extending over 
many years, of streams for which they had all the 
data, and streams of widely differing character, evolved 
their formula with very great care, and were satisfied 
that the results obtained were sufficiently accurate for 
streams in this country, for the purpose of assessing 
compensation water. 

It might be easier to visualise the state of affairs by 
taking an actual example, such as the river Wye, with 
the upper reaches of two tributaries (out of about 
twelve), the Elan and Claerwen, allocated to Birmingham 
for its water supply, the Elan alone being fully reser- 
voired for this purpose. The drainage area of the Elan 
and Claerwen was about 70 square miles out of a total 
drainage area of the Wye of 1,600 square miles, or less 
than 5 per cent. The Corporation of Birmingham had 
kept careful gaugings since 1908, of the rainfall and 
total flows, and it was possible, therefore, to obtain 
the actual losses by evaporation and percolation. The 
rate of delivery of compensation water was fixed by 
Parliament in 1892, at 27 million gallons per day. It 
had been proved by gaugings over a period of 27 years 
that the average number of days per year on which 
the total flow did not reach 27 million gallons, was 75, 
and in the driest year, 1933, the total flow was below 
the amount fixed for compensation on no less than 
In the same year, on only 


| one out of 71 consecutive days from July 28 to October 6 


was the flow anywhere near 27 million gallons, while 
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for a whole week in September, 1933, the total yield of 
the river did not exceed 2 million gallons per day, and 
yet the water authority was obliged by statute to 
make up the flow on all these 148 days to 27 million 
gallons. 

The serious financial burden due to the fixing of 
excessive compensation ought not to be overlooked by 
legislators. In a diagram appended to the paper th 
author indicated the difference between a compensation 
of one-third and one-fifth of the reliable yield in thre: 
consecutive dry years on the reservoir storage required 
in a hypothetical case, a difference between storage for 
16-7 in. of rain and for 11-8 in., or over 40 per cent. 
Assuming a gathering ground of 20,000 acres, the 
difference in storage was 2,218 million gallons. If 
reservoir costs were taken at 4001. per million gallons 
of storage, this meant a difference in capital cost to 
the water authority of 887,200/., and the supply to th: 
town was the same in each case. 

The rivers of the country were of national import 
ance, and it was becoming increasingly necessary that 
they should be controlled to make the best use of them. 
He appealed, therefore, to the Minister of Health to 
press on with the long overdue legislation on water 
matters, and to those interested in the rivers to 
endeavour to understand the point of view of water 
undertakers. 

A discussion on the work of the Inland Water 
Survey, held on the same day, was opened by 
Sir Henry Lyons, F.R.S., chairman of the Inland Water 
Survey Committee. The need for hydrographical 
information, he said, had long been felt in many places, 
and local authorities, water undertakers, and others 
had accumulated much information bearing on their 
own needs. The first duty of the Inland Water Survey, 
therefore, was to collate this existing information and 
examine its accuracy, with which work the technical 
staff of the Ministry of Health had made much progress, 
thanks to the co-operation of all those interested 
much greater progress than he had believed to be 
possible a year before. At the end of the first year 
of the Survey’s existence it was possible to indicate 
generally what information was to be had, and the 
additional data required. In the present year con- 
siderable progress had been made in many catchment 
areas ; places had been prepared in others, and many 
conferences had taken place between the Ministry and 
local authorities. The Rainfall Organisation of the 
Meteorological Office was co-operating by grouping 
the material in the most suitable way and by installing 
additional stations. The Geological Survey was pre- 
paring its information bearing on underground water 
supplies, so that all aspects of the subject might be 
brought together. It would be seen, therefore, that 
although the field was a wide one, a good start had been 
made, and a steady increase might be expected year 
by year in the quantity, accuracy, and the detailed 
character of the hydrographical information which 
was available for discussion and publication. 

“The Problem of Rural Water Supplies, with 
Particular Reference to the Conservation of Rain 
Water ” was the title of a paper presented by Mr. 
J. H. Coste, F.L.C., formerly chief chemist to the 
London County Council, who, having criticised the 
scheme for a “ water grid” as impracticable except at 
great cost and a long constructional period, proceeded 
to examine the possibility of an increased supply, 
of adequate purity, from the existing sources in country) 
districts. Of these, rivers and streams were restricted, 
normally, to well-defined channels, and in flood their 
waters were seldom fit for use. Hence, they could 
only supply communities fairly near to their courses. 
Further, their use for refuse disposal and drainage 
rendered such sources doubtful for drinking purposes. 
Most rivers which still maintained fair stocks of fish 
were, however, worth considering as sources of rural 
water supplies for people within reasonable distance. 
Storage might be necessary to allow time for treat- 
ment ; and in the absence of costly long storage in a 
series of tanks, sterilisation furnished the only real 
safeguard. Of the methods of doing this, chlorination 
appeared to be the most practical, although where 
electricity was near at hand, ozonisation or ultra- 
violet treatment might be worth considering. What- 
ever process was used must be worked properly, but 
it should not be impossible to train selected villagers 
in the light part-time duties involved. 

Springs, if unlikely to become polluted, formed good 
sources of supply, and could be used for washing «t 
communal washing places, as on the Continent. Wells 
supplied a large proportion of rural dwellings, and in 
many cases were satisfactory, but were liable to con 
tamination by connection with primitive sanitary 
appliances. The direct utilisation of rain, before 1 
could become contaminated, was attractive, but fa! 
from simple. Rain water was frequently contaminated 
when collected, as the records of the Atmospheri 
Pollution Committee showed. During the four years 
to April, 1934, the average rain deposit at Kew Obser 
vatory contained about 8 parts per 100,000 of total 
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tarry matter. At Bournville village the total solids 
were about 5 parts, and the tarry matter 0-6. 

In rural districts, practically the only catchment 
areas for rainwater were the roofs, water from which 
was liable to be contaminated by soot from adjacent 
chimneys, by birds, and by decomposing leaves, etc., 
in the gutters. The glass roofs of green-houses afforded 
good and clean collecting areas. Water stored in a butt 
or open tank would be affected by the growth of green 
alge, and the larv# of midges ; but a cover, and a layer 
of lubricating oil, would avoid these troubles. Water 
so collected should be good enough for washing and, 
after chlorination, for drinking. The incidence of rain- 
fall, however, was notoriously variable, and if rain was 
to be made a principal source of supply in any district, 
the collecting area must be large in proportion to the 
lowness of the average rainfall, implying large storage. 
However useful rain might be as an auxiliary supply, 
it did not appear that house roofs could compete with 
natural means of collection. The author concluded by 
urging the advantages of sterilisation, by chlorination 
or otherwise. The unpleasant taste of chlorinated water 
could be removed by passing it through a simple sand 
filter with a layer of activated carbon. 

That, of the 45 millions total population in Great 
Britain, 35 millions to 40 millions receive piped supplies 
of water from local authorities, boards or companies, 
was stated by Dr. A. Parker, F.1.C., Assistant Director 
of Water Pollution Research in the Department of 
Scientific and Industrial Research, as an introduction 
to his paper on * Prevention of River Pollution: The 
Importance of Pure Rivers, and Methods of Reducing 
Pollution,” presented under the auspices of the British 
Waterworks Association. The total volume supplied by 
these undertakings, he continued, was between 1,000 
million and 1,500 million gallons per day, of which 
nearly 1,000 million gallons, or about 25 gallons per head 
per day, was used for domestic purposes. Surface water, 
obtained from rivers, streams, and springs, was the 
principal source of supply, and of this, several hundred 
million gallons per day were drawn from the lower 
reaches of rivers, below the points of discharge of 
polluting trade and other effluents. 

Prevention of river pollution was not a new problem, 
It had been considered by several Royal Commissions, 
particularly those appointed in 1865 and 1868, and the 
Commission on Sewage Disposal, set up in 1898. The 
disposal of waste waters by underground percolation 
was limited under the common law by the need not to 
cause a public nuisance, and not to interfere with the 
rights of other landowners. The discharge of wastes 
into rivers and streams was also subject to important 
restrictions. It was an indictable offence to pollute 
water so as to endanger the health of the public. In 
addition, a riparian owner had the right to receive the 
flow of a stream in a condition unaffected by the use 
made of it by other riparian owners. In consequence 
of the rapid industrialisation during the last century, 
and serious pollution resulting from it, the subject was 
dealt with under various general Acts. 

The Public Health Act, 1875, provided that every 
sanitary authority should make sewers to drain its 
district, and must free the sewage, before discharge, of 
any foul matter such as would affect or deteriorate the 
purity and quality of the water. Other general 
statutory provisions prohibited the fouling of water 
by wastes from particular industries. The more 
important of the general Acts, the Rivers Pollution 
Prevention Acts, 1876 and 1893, dealt with both 
sewage and manufacturing wastes, solid and liquid. 
They applied to all non-tidal waters, and to any tidal 
waters which, on sanitary grounds, had been declared 
a“ stream” by the Ministry of Health for the purposes 
of the Acts. Under the Local Government Act, 1888, 
the Minister of Health might set up joint committees 
to administer the Acts. Three such committees had 
been formed, covering the Ribble, the Mersey and 
Irwell, and the West Riding of Yorkshire Rivers, 
and, with their scientific and technical staffs, had done 
excellent work in advising loca] authorities and traders 
regarding the most suitable methods of treatment. 
In the interests of fisheries, provisions similar to those 
of the Rivers Pollution Prevention Acts were included 
in the Salmon and Freshwater Fisheries Act, 1923. 

The most comprehensive inquiry so far carried out 
into methods of treatment and disposal of sewage and 
trade effluents was that begun in 1898 by the Royal 
Commission on Sewage Disposal. It occupied a period 
of nearly seventeen years, until 1915, and included 
experimental] investigations in the laboratory and on 
a large scale, and observations of the effects of polluting 
discharges on rivers. The results were published in 
nine voluminous reports, and the main conclusions were 
summarised in an additional] final report. Before the 
Commission began its inquiry the methods of treatment 
most employed consisted of sedimentation in tanks, 
sometimes with the addition of chemical coagulants 
and precipitants, fermentation in septic tanks, and 
treatment of the settled liquid on land. Since about 
1910, other developments had occurred, and treatment 


many places by percolating filters and by the activated 
sludge process. Progress had also been made with 
processes for the anwrobic fermentation of sewage 
sludge to produce methane gas, to be used for heat and 
power. 

As a result of these investigations, the Royal Com- 
mission classified trade effluents into two main groups, 
namely, those for which efficient purification was, or 
was not, practicable. In 1927 the Water Pollution 
Research Board was appointed by the Department of 
Scientific and Industrial Research to submit schemes 
for research on the prevention of the pollution of 
rivers and other sources of water supply, and to super- 
vise investigations. At the same time, the Joint 
Advisory Committee on River Pollution was appointed 
by the Ministers of Health, and of Agriculture and 
Fisheries to deal with the legal and administrative 
aspects. A Scottish Advisory Committee was set up 
in 1928. The Joint Advisory Committee had issued 
three reports, dealing with general aspects, largely 
legal; and the Scottish Committee had issued six 
reports, five dealing with specific rivers. 

The Water Pollution Research Board might be 
regarded as fulfilling, in research, the functions of the 
central authority recommended by the Royal Commis- 
sion on Sewage Disposal. The Board had investigated 
the disposal of effluents from beet sugar factories, dairies 
and milk products factories, the base-exchange process 
of water softening, contamination of water by lead, 
and other matters ; it had completed a comprehensive 
chemical, biological, and hydrographical survey of the 
River Tees, and was investigating the estuary of the 
river Mersey. There was an enormous amount of work 
ahead in finding satisfactory methods of dealing with 
trade wastes, which might be classified into three main 
groups. Firstly, there were waste waters, as from 
coal washeries, containing solid matter in suspension, 
but little or no polluting matter in solution. In the 
second group were waste waters, as from cotton bleach 
works, tanneries, and certain paper works, containing 
solids in suspension and also polluting substances in 
solution. Thirdly, there were wastes in which the 
polluting substances were mainly in solution and colloi- 
dal dispersion. Methods had been found to deal with 
many trade effluents, but these methods were by no 
means perfect, and could probably be improved. In 
other cases, satisfactory methods at a cost not seriously 
detrimental to the industry had not yet been discovered, 
and were unlikely to be discovered in a reasonable 
time unless scientific research on the subject was 
continued and _ intensified. New problems were 
continually arising in the development of new industries, 
and should not be left unstudied until the wastes had 
caused widespread pollution. 


(T’o be continued.) 








‘*PYRUMA”’ FIRE-CEMENT 


GUN. 


Ir is becoming a common practice to coat the large 
firebrick linings of furnaces, ovens and so forth found 
in a number of industries with a layer of plastic re- 
fractory material with the object of protecting the 
edges of the bricks and of forming a smooth mono- 
lithic lining. One such refractory is ‘“‘ Pyruma,” made 
by Messrs. J. H. Sankey and Son, Limited, of Canning 
Town, at the firm’s works at The Hill, Ilford, Essex. 
It has hitherto been applied by brushing or trowelling, 
but the firm, recognising that such methods are 
laborious and protracted, have been for some time 
experimenting with an apparatus for applying the coat- 
ing mechanically. As a result the “‘ Pyruma”’ fire- 
cement gun has now been perfected which, working 
at a distance of 3 ft. to 4 ft. from the firebrick wall can 
build up an unbroken coating of any desired thickness 
up to } in. in one operation. Should a greater thickness 
be required for any reason this is done by a second coat 
after the first has dried out. 

The fire-cement gun is of the ejector type operated 
by compressed air at a pressure of 40 ib. to 50 lb. per 
square inch. The body is of gunmetal with steel cones 
and subsidiary parts of brass. The air connection is 
in line with the axis of the gun and a handle at right 
angles, carrying the valve trigger and forming the 
cement inlet, provides complete control. The pipe 
from the inlet is flexible so that the gun can be directed 
as required and is connected, in the cement container, 
to a metal foot. This foot is carried on a vertical rod 
held in clamps on a cross-bar at the top of the container, 
an arrangement allowing vertical adjustment. The 
container is of galvanised iron 14 in. in diameter by 
17 in. deep, and is provided with carrying handles. The 
cement is mixed to a cream-like consistency, but on 
being deposited rapidly sets very hard and with a 
semi-glaze. With the operating pressure mentioned 
the cement readily penetrates into interstices which 
cannot be filled with the brush or trowel, and the con- 
tinuous covering thus obtained stops leakage of heat or 


THE 





on land and by contact beds had been superseded in 


gas besides preserving the firebrick itself. The brick 
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should not be moistened before the coating is applied 
when a strong bond will be formed and with the standard 
consistency the cement can be fired as soon as coating 
is completed. 








ANNUALS AND REFERENCE BOOKS. 


Year-Book of Scientific and Learned Societies, 1936.— 
lhe fifty-third annual issue of this well-known annual, 
the full title of which is The Official Year-Book of the 
Scientific and Learned Societies of Great Britain and 
Ireland, has recently made its appearance. As 
heretofore, it is divided into sections, in which are 
grouped societies concerned with science generally ; 
with astronomy, mathematics and physics ; chemistry 
and photography ; geography, geology, and mineralogy; 
biology ; economic science and statistics ; mechanical 
science and architecture ; naval and military science ; 
agriculture and horticulture ; law ; literature, history 
and music; psychology ; archeology ; and medicine. 
In all cases the name and postal address of the society 
or institution and the date of its foundation are given; 
then follow a list of officers, particulars of membership 
and subscriptions, dates of meetings, and information 
regarding transactions and other publications. In 
some instances the main objects of the society are 
also stated. The book, which is compiled from official 
sources, is published by Messrs. Charles Griftin and 
Company, Limited, 42, Drury-lane, London, W.C.2. 
The price is 10s. net. 

Locomotive Engineer's Pocket Book.—A small annual 
volume which is gradually growing in size and accumu- 
lating some useful information is the Locomotive 
Engineer's Pocket Book, produced by Messrs. The Loco- 
motive Publishing Company, Limited, 3, Amen Corner, 
London, E.C.4. Price 38. 6d. The 1936-7 edition 
has attained to 400 pages and carries a step further a 
process of transition from its early days of catering 
mainly for the railway enthusiast to becoming of use 
to the practical railway man. It is probably with 
an eye to the former type that a good deal of rather 
discursive and generalised material on such matters as 
locomotive development and management is included. 
On the other hand, there is a collection of useful for- 
mule and notes on train resistance, combustion, evap- 
oration and steam consumption, engine balancing, 
spring design, &c. Tables of dimensions of typical 
locomotives on British, Australian, Indian, Crown 
Colonial and South African Railways are included, 
as well as a series of partially dimensioned diagrams of 
locomotives with representative wheel arrangements, 
selected from various lines and countries. It is perhaps 
a pity that more effort is not made to keep these 
diagrams up to date. One looks in vain for samples 
of the latest practice of Doncaster, Crewe or Swindon 
and none of the foreign machines shown is of very 
recent construction. Among the tabulated informa- 
tion are to be found particulars of the width and dis- 
tribution of the different gauges, typical loading- 
gauge diagrams, the names, mileage and gauge of most 
of the railways of the world, a list of the chief loco- 
motive officers of the Empire’s railways, and a list of 
British industrial works owning locomotives, with the 
number possessed by each. For the rest the general 
arrangement rather suggests information collected and 
included as it happened to turn up, among which four 
pages on electric welding seems hardly germane to the 
subject. There is an adequate index, and the print 
for a book of this type is good. 








LAUNCHES AND TRIAL TRIPS. 


Motor Boats anv Butry Boats.—Nine motor boats, 
each to carry 30 tons and fitted with 18-5-b.h.p., two- 
cylinder, vertical heavy-oil engine by Messrs. National 
Gas and Oil Engine Company, Limited ; and eight butty 
boats, each to carry 33 tons. All launched recently. 
Main dimensions of each vessel, 71 ft. 6 in. by 7 ft. by 
4ft.2in. Built by Messrs. Harland and Wolff, Limited, 
North Woolwich, London, E.16, for Messrs. Grand 
Union Canal Carrying Company, Limited, London. 
BarcrEs.—Five steel swim barges, each to carry 200 
tons. All launched recently. Main dimensions, 87 ft. 
6 in. by 22 ft. 4 in. by 7 ft. 6 in. Built by Messrs. 
Harland and Wolff, Limited, North Woolwich, London, 
E.16, for Messrs. Wm. Cory and Son, Limited, London. 

** MaTapIAN.”’—Single-screw tank steamer for the 
carriage of palm and other oils in bulk ; triple-expansion 
engine working in conjunction with a Bauer-Wach low- 
ressure exhaust-steam turbine. Trial trip, November 10. 
Main dimensions, 395 ft. by 50 ft. by 23 ft. 3in. Built 
and engined by Messrs. Swan, Hunter and Wigham 
Richardson, Limited, Neptune Works, Walker, New- 
castle-upon-Tyne, 6. 

“Hue Waxpore.”——Single-screw steam trawler for 
fishing in the northern waters of Iceland, Bear Island, 
and the White Sea; triple expansion engine fitted by 
Messrs. Amos and Smith, Limited, Hull. Launch, 
November 14. Main dimensions, 165 ft. 6 in. by 
27 ft. 6 in. by 15 ft. Built by Messrs. Cochrane and 
Sons, Limited, Ouse Shipbuilding Yard, Selby, Yorks, 
for Messrs. Newington Steam Trawling Company, 





Limited, Hull. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at Novem- 
ber 23 the number of insured persons, between the 
ages of 16 and 64, in employment in Great Britain, 
exclusive of agricultural workers, was approximately 
11,120,000. This was 17,000 more than a month 
before and 560,000 more than a year before. There 
was an improvement in employment between October 26 
and November 23 in coal mining,engineering, the motor- 
vehicle and aircraft industry, metal-goods manufacture, 
the cotton and wool textile industries, dock and 
harbour service, and the distributive trades. On the 
other hand, there was a decline in building and public- 
works contracting and in the tailoring trade, boot 
and shoe manufacture, hotel and boarding-house 
service and agriculture 


At November 23, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,367,492 wholly unemployed, 188,643 
temporarily stopped, and 67,467 normally in casual 
employment, making a total of 1,623,602. This was 
11,792 more than the number on the registers at 
October 26, 1936, but 294,960 less than a year before. 
The total comprised 1,281,354 men, 45,019 boys, 
252,198 women, and 45,031 girls. Of the total increase 
of 11,792 in the numbers registered as unemployed, 
agricultural workers accounted for approximately 
9,000. Some part of this increase may be attributed 
to the operation of the provisions of the Unemployment 
Insurance (Agriculture) Act, under which benefit 
became payable to unemployed workers insured 
under the agricultural scheme as from November 5, 
1936 


Of the persons on the registers at November 23, about 
48 per cent. were applicants for insurance benefit and 
about 37 per cent. for unemployment allowances, 
while about 15 per cent. were uninsured or were for 
other reasons not entitled to apply for benefit or 
unemployment allowances. In the case of about 
43 per cent. of the total of 1,379,932 persons on the 
registers who were applying for benefit or unemploy- 
ment allowances, the last spell of registered unemploy- 
ment had lasted less than six weeks; for about 58 per 
cent. it had lasted less than three months, and for 
about 68 per cent. less than six months. About 23 per 
cent. of the total had been on the register for 12 months 
or more. A considerable proportion of the persons 
who have been on the register for extended periods 
will have had one or more short spells of employment, 


lasting not more than three days each, during such | 


periods. 


Between October 26 and November 23, the number 
of unemployed persons on the registers increased by 
5,613 in the London area, by 9,978 in the South-Eastern 
area, by 3,704 in the South-Western area, by 1,260 in 
the North-Western area, and by 4,109 in Scotland. It 
decreased by 2,744 in the Midlands, 929 in the North- 
Eastern area, 2,044 in the Northern area, and 7,155 in 
Wales. As compared with the position at Novem- 
ber : 1935, there were 29,663 fewer unemployed in 


engineering, 28,375 fewer in coal mining, 17,472 fewer | 


in shipbuilding and ship-repairing, 12,014 fewer in 
metal-goods manufacture, and 9,639 fewer in the iron 
and steel industry. 

The National Railway Tribunal began its con 
sideration of the claim of the Associated Society of 
Locomotive Engineers and Firemen on 
The union demands for locomotive drivers, motormen, 
firemen, assistant motormen and cleaners, (1) cessation 
of the percentage deduction from earnings; (2) a 
standard working day of six hours, and a standard 
working week of 36 hours; (3) abolition of spread 
over turns; (4) cancellation of the provision for an 
extension of rosters, where economy would accrue, to 
nine hours a day; (5) additional rates for Sunday, 
Good Friday and Christmas Day duty; and (6) two 
weeks’ holiday with pay after twelve months’ service. 
Mr. W. J. R. Squance, general secretary of the Asso 
ciated Society of Locomotive Engineers and Firemen, 
presented the case for the men. 
who presided, said tha: it was hoped to conclude the 
hearing before the end cf the week 


The National Council of Railway Shopmen have | 


decided to submit a new wages claim to the railway 
companies immediately after the publication of the 
traffic revenue figures in February. Not only 
restoration of the 1} per cent. deduction to be demanded, 
but a new claim for an increase in permanent rates is to 


i8 


be presented. 


At a meeting in London last week of the sailors’ and 
firemen’s and catering department panels of the 
National Maritime Board, it was agreed to restore, at 
the beginning of next year, the last portion of the 
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wages deduction made in 1932. The original deduc- 
» a . 

tion was 10 per cent., and three-fourths of it have 
already been restored. 


Unofficial strikes like that last week at the works in 
Southall of the Associated Equipment Company, are 
both unfortunate and futile, as both employers and 
trade unions in the engineering industry are bound 
by the provisions for avoiding disputes which lay it 
down that there must be no stoppage of work pending 
the adjustment of differences. The trouble at Southall 
was alleged to be the employment of boy labour, and 
no discussion of it was possible while the men were 
on strike. By striking without the authority of their 
unions and in breach of the provisions for avoiding 
disputes, the men gained nothing, but, on the contrary, 
lost a fair sum in wages. f 


An assurance and pensions’ scheme for their employees 
has been inaugurated by the directors of Messrs. Red- 
fern’s Rubber Works, Limited, Hyde. Men over 
21 years of age and women over 30 years of age em- 
ployed by the firm are eligible for the assurance part, 
under which employees obtain advantageous terms for 
endowment policies maturing at the estimated retire- 
ment age of 65 and drawable either in one payment or 
as an annuity. The company’s contribution under the 
scheme takes the form of an allocation of a fixed 
percentage of the total profits of the company to a 
pensions fund in years when a basic minimum profit 
has been earned. Out of this fund pensions will be 
paid to employees who retire from the company after 
lengthy and loyal service, and, as the fund grows, 
it is hoped to take out paid-up policies for selected 
employees, which will mature at the age of 65. The 
fund starts with a balance of 1,247/. reserved for the 
purpose. 





Lord Nuffield has decided to set up a special fund 
which will enable the workers in his various factories 
|to become shareholders. The fund is represented by 
| 1,000,000 ordinary stock units of Messrs. Morris Motors, 
Limited, the dividends on which are to be used to 
create a Morris Fund under which wage-earners, in 
addition to receiving holiday wages, will have a share 
| in the dividends of the organisation. In a statement 
issued last week, Lord Nuffield explained that the 
scheme is intended to cover all his trading organisations 

Messrs. Morris Motors, Limited, Cowley; Messrs. 
Morris Industries Exports, Cowley; Messrs. M.G. Car 
|Company, Abingdon; Messrs. Morris Radiators, Ox- 
ford; Messrs. Morris Engines, Coventry; Messrs. 
| Wolseley Motors, Birmingham; Messrs. Morris Com- 
mercial Cars, Limited, Birmingham; Messrs. Morris 
Oxford Press; and Messrs. 8.U. Carburettors, Bir- 
mingham. It followed, he said, the pensions fund of the 
Morris associated companies, by which the staff members 
are safeguarded for their old age. That fund came into 
operation last April. 


“ Since the introduction of that fund, which benefits 
salaried employees only whose total annual remunera- 
tion does not exceed 1,0001., 1 have given much 
thought,” Lord Nuffield said, * to the establishment of 
}a scheme whereby the wage-earners, in addition to 
| holiday pay, might share in the prosperity of the 
| business. The marketing of the ordinary stock units 

of Messrs. Morris Motors, Limited, offers the simple 
Sage of my problem. I propose to convey into 





the hands of trustees 1,000,000 of these units, repre- 
senting the present market value of 2,125,0001. The 
dividends on these units will be utilised to create a 
| fund which will be distributed among the employees 
| who are on the ‘clock.’ The fund will be entitled to 
receive any dividends declared in respect of the current 
| financial year of Messrs. Morris Motors, Limited, which 
}ends on December 31 of this year.” Lord Nuffield 
added that the control of the fund would be in the 
| hands of representatives of the employees, and each 
of the companies would appoint its own representatives. 
|**My scheme,” he said, * means that the men will 
| become ordinary shareholders of the concern.” 


ai 


Sir Arthur Salter, | 


| A communication received by the International 
| Labour Office at Geneva, states that recent statistical 
| studies in the United States, official and semi-official, 
disclose gradual increases in the cost of living. The 
relation of the increases to real wages is examined. In 
a study dated September 15, the Bureau of Labour 
Statistics states that the average cost of living for 
| families of wage earners and low-salaried employees in 
32 large cities increased 1-7 per cent. in the quarter 
ending July 15. Practically the whole of the increase 
was accounted for by a rise in the price of foodstuffs 
which went up by 5-7 per cent. Increase in rents, 
although steady and continuous, was no more than 
|0-8 per cent. House furnishings remained practically 
| unchanged, while manufactured goods, clothing, fuel, 
| light and miscellaneous items declined somewhat in 
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price. Since 1933, the Bureau of Labour Statistics est 
mates, the net increase in the cost of living has amounte« 
to 10-1 per cent. 


On September 4, the Agricultural Adjustment Admin 
istration of the United States Department of Agricultur: 
made public a study by its economic adviser, in which 
he concludes that ** employed consumers can still buy 
more food with their present earnings than they wer 
able to buy in 1928 or 1929, in spite of the record 
droughts of 1934 and 1936." The study in question 
estimates that earnings of factory workers fell by about 
the same percentage as food prices—that is, somewhat 
more than 40 per cent.—between 1928 and the early 
part of 1933. Since the early part of 1933, earnings per 
employed factory worker, on the one hand, and food 
prices, on the other, have both advanced substantially, 
food prices lagging somewhat in the process. With 1928 
as the base in both cases, the index of earnings per 
employed factory worker stood at 88 in July, 1936; 
food prices, in contrast, stood at 82 in the same month 
The report also concludes that ‘ for workers in a broad 
list of industries, including manufacturing, mining, 
transportation, wholesale and retail trade, the balanc 
between earnings and food cost is practically as that 
shown for factory workers.” 

Finally, the monthly cost-of-living estimate of the 
National Industrial Conference Board, in respect of 
August, 1936, shows an imperceptible increase of 0-5 
per cent. in the living costs of wage earners in the 
United States. The National Industrial Conference 
Board estimate indicates that rents moved upward 
during August at a rate about three times that of food 
prices, clothing prices, coal prices and the cost of 
sundries. This would suggest, according to Industrial 
and Labour Information, that in the near future high 
rents will be responsible for the greater part of such 
rises as may occur in the cost-of-living index. 


The New Zealand Factories Amendment Act, which 
is now in force, restricts hours of work in factories to 
40 in the week, 8 in the day and 4} hours continuously 
without an interval of at least three-quarters of an hour 
fora meal, Special provisions are laid down for women 
and boys under 16. The Court of Arbitration may fix 
longer hours than those prescribed by the Act in the 
case of any factory if, in the opinion of the Court, it 
would be impracticable to carry on efficiently the work 
of the factory without such extension, but no extension 
of weekly hours granted by the Court may be beyond 
44 hours. Special arrangements are made in regard to 
laundries, dairy factories or creameries and sawmills, 
and overtime rates are provided for. Wages are not 
to be reduced, nor is any person to be dismissed, by reason 
of any reduction or alteration of working hours in 
pursuance of the provisions of the Act. 


The difficulty of applying a flat 40-hour week to all 
industries irrespective of their nature is illustrated by 
what is happening in New Zealand. According to a 
leading newspaper, since the Factories Amendment 
Act and the Shops and Offices Act came into force, the 
Arbitration Court has been engaged almost con- 
tinuously in dealing with applications for variation of 
the hours fixed by statute or by awards and agree- 
ments. It has been on the question of the ability of an 
industry to carry on efficiently that the Court has 
largely concentrated, in the determination of the 
weekly hours. The question of the public convenience 
has also been taken into consideration, and, in respect 
of some of its orders fixing the weekly hours at 40, it 
has permitted Saturday work. In respect of the rest 
interval provided for under the Shops and Offices Act 
and the Factories Act, the Court has permitted varia- 
tions in some industries. For example, there are cases 
where shift workers have a meal while engaged on the 
shift, the nature of the work giving them this oppor 
tunity. The Court has recognised this principle. 


Some industries have been able to show that their 
work is largely seasonal and in such cases the Court 
has varied the hours according to the period of the 
year, sometimes averaging them at 40 a week. It has 
also recognised that different conditions may exist 
within an industry, and it has given in some instances 
different weekly hours for sections of workers. In 
other cases it has adjusted the hours of a section of 
workers dependent on a major industry, but confirmed 
those ruling in the major industry although other 
sections of workers engaged elsewhere in the subsidiary 
industry have different hours. Many applications 
relating to reduction of hours that were lodged for 
hearing were withdrawn as the policy of the Court 
became defined. Furthermore, some applications 
brought by a section of an industry have been regarded 
as test cases and have been accepted by the rest ofthe 
industry. It has not, therefore, been necessary to make 
all applications officially to the whole Dominion. 
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MODERN FORMS OF WATER-TUBE 
BOILERS.* 


By Dr.-Ine. FrRreprRicH MiNzZINGER. 
(Concluded from puge 598.) 


Forced Flow Boilers, Disregarding high-pressure 
boilers which are badly managed, or fed with unsuit- 
able water, or incorrectly designed, the number of 
tubes suffering damage attributable to poor circulation 
is not greater than might be expected, in view of the 
novelty of extra high-pressure service. The investiga- 
tions of the author, and of Seidel, Cleve and Schmidt, 
among others, which appear to be but little known in 
Great Britain, have done much to explain the mech- 
anics of the natural circulation of water. It would 
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sitive to emergencies ; (d) suitability for high pressures 
and temperatures ; and (e) easy adaptation in shape to 
suit local conditions. Apart from these points in com- 
mon, such boilers possess widely varying characteristics. 

Forced-circulation boilers can be blown down 
like ordinary water-tube boilers. In the case of once- 
through boilers, either water must be continuously 
tapped at a suitable point, or a part of the heat- 
ing surface must be scavenged from time to 
time. In forced-circulation boilers impurities in the 
feed water can separate out in the boiler drum, but 
in once-through boilers any impurities that are not 
deposited in the heating surfaces of the boiler or 
superheater pass on into the turbine. Once-through 
boilers therefore require very pure feed water. 
Since forced-circulation boilers allow of a constant 
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therefore be unfair to state that natural circulation is | 
inadequate for modern high pressures and modern rates 
of evaporation. Nevertheless, such faults as have 
occurred have supplemented certain anticipated advan- 
‘ages in favouring the introduction of forced-flow 
oilers. The smaller risk of explosion attributed to 
the drumless boilers, and the especially satisfactory 
‘vaporation fermerly expected of once-through boilers 
‘t pressures above the critical have never had any 
real value, except that they encouraged further experi- 
ments with these types of steam generator. 
Forced-circulation boilers, in which steam or water 
entinuously pass through the heating surface (e.g., 
Lofier, La Mont, and Velox boilers), must be differ- 
entiated from once-through boilers, in which exactly 
4s much water is forced through the heating surface as 
's converted into steam (e.g., Benson and Sulzer boilers) 
Figs. 13 to 15. All forced-flow boilers offer the following 
advantages over boilers with natural circulation : 
7) simple lining of the furnace with water-cooled 
walls; (6) boiler insensitive to abrupt changes of 
‘emperature and pressure ; (c) water circulation insen- 





.* Paper read before the Institution of Mechanical 
Engineers on Friday, November 20, 1936. 
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water velocity of 5 ft. to 7 ft. per second at every 
pressure and output, they are no more sensitive than 
ordinary designs operating on various chemically- 
prepared feed waters, but they should be used with 
caution on certain varieties of water which form hard 
insoluble scale, as it is not possible to bore out the 
narrow tubes. Forced-cireulation boilers are as liable 
to allow salt to pass over into the turbine as natural- 
circulation boilers, and boilers of the once-through 
type are more so. 

The relative power input of the feed (and circu- 
lating) pumps is greatest in the case of the forced- 
circulation boiler and least in the case of that with 
natural circulation, the maximum difference with con- 
densing operation amounting to only about 1 per cent. 
of the power produced, and to 2 per cent. in the case 
of the Léffler boiler. Back-pressure service, however, 
may lend this point considerable importance. In 
addition to a feed pump, the forced-circulation boiler 
requires a separate circulating pump which, even though 
it is perfectly reliable, means an undesirable complica- 
tion. Léffler boilers are only suitable for pressures 
above 1,100 lb. per square inch, because of the great 
power required to circulate steam at lower pressures. 


load depends on the amount of steam in the boiler 
and superheater and on the water equivalent of the 
boiler, including the water present in it before removal 
of the load. A greater volume of steam results in a 
longer period before the steam pent up by the fall of 
load reaches a pressure sufficient to lift the safety 
valve. The greater the water equivalent of the boiler, 
including its water content, the longer the time until 
both rise to the temperature corresponding to the 
blow-off pressure. Assuming the same heating surface 
throughout and tubes of 1} inches to 1} inches in 
diameter, as common in marine boilers, the water 
equivalent of the boiler, including its normal content 
of water, amounts in the once-through boiler to approxi- 
mately 30 per cent. of that of the natural-circulation 
type, and in the forced-circulation type to approxi- 
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SENSITIVITIES TO UNLOADING OF VARIOUS 
Types or Borers. 


mately 75 per cent. The volume of steam contained in 
the evaporator and superheater tubes of the once- 
through boiler amounts at most to 70 per cent. of that 
of forced- or natural-circulation boilers, the latter types 
not varying greatly between themselves. A measure 
for the sensitivity of a boiler to a sudden drop in loading 
is the time interval before the safety valves begin to 
blow off, assuming that neither the fuel nor the feed 
supplies are altered. 

As shown in Fig. 21, the sensitivities of all types of 
boiler depend on the immediately preceding output of 
the heating surface, the most sensitive being the once- 
through type. For example, with a preceding heating 
surface evaporation of 18-5 lb. per square foot per 
hour, the process of regulation must be completed at 
latest within 3-5 seconds for once-through boilers, 
within 7-5 seconds for forced circulation boilers, within 
10-5 seconds for water-tube boilers employing natural 
circulation, and within 22 seconds for stationary boilers 
having the usual tube diameters and drum capacities ; 
all these values are based on a maximum pressure rise 
of 5 per cent. of the normal pressure. Actually, 
however, the times are shorter. Under a sudden fall 
of load, therefore, boilers blow off specially rapidly if 
their furnaces and heating surfaces are heavily loaded. 
Hence narrower tubes in boilers with forced or natural 
circulation involve larger drums, assuming that the 
sensitivity against sudden fall of load is to remain the 
same and that other conditions are equal. These 
factors explain why a boiler system which gives good 
results in one application may fail in another. Heavily 
loaded once-through boilers of high specifie output 
demand more of their devices for regulation, but are 
lighter than natural- or forced-circulation boilers in a 
ratio depending on the “ buffer” capacities of the 
latter types. In the example taken in Fig. 21, the 
weights per ton of maximum steam output per 
hour, of foreced- and natural-circulation boilers, in- 
cluding their normal contents of water, exceed that 
of the once-through boiler by 0-25 ton and 0-4 ton, 
respectively. Another fact concerning once-through 
boilers is that artificial flow must be provided during 
the commencement of firing and a certain minimum 
quantity of steam must be produced at all times, 
whereas the forced-circulation type can be heated and 
operated like an ordinary boiler. 
Reduction of the costs of water-tube boilers with 
natural-circulation by reducing the number and dia- 
meter of drums, &c., is limited by certain peculiarities 
of natural circulation, but with forced flow greater 
freedom is provided. The design can be adjusted to 
suit local conditions, resulting in an indirect economy, 
by making the boiler either high or flat according to the 
available ground area or height of building, as shown 
in Figs. 19 and 20. Since in forced-flow boilers the 
amount of material forming non-productive heating 
surfaces, such as downcomers, is small, and since very 
narrow tubes are permissible, even in stationary plant 
these steam generators are lighter than the natural, 





Liability to disturbance under sudden removal of 


circulation type, for the weights of the heating surfaces 





652 


ENGINEERING 


[ DE C. 


II, 1930. 


sre approximately proportional to the diameter of the | means of saving space and weight, and also has indirect | the increased first cost occasioned by supercharging 


tubes. 


Using the La Mont boiler* in a stationary | advantages which are but seldom considered. The|the furnace. 


Here, again, tal] and narrow furnaces 


plant operating at 1,000 Ib. per square inch pressure | greater the specific output of a furnace, the longer and | are beneficial, because the high gas velocities make for 
and 50 tons per hour output, for example, the weight of | narrower must it be in order to maintain a sufficiently | a narrow tube pitch, which in turn allows of burner 


the heating surfaces, complete with drums, steam 
collectors, downcomers, and risers, is only approximately 
33 per cent. of that of a normal two-drum vertical-tube 
boiler. 
weight, it should be possible with the same turnover 
to build boilers for 1.000 lb. per square inch pressure 
and 50 tons per hour capacity complete, ready for 
operation, and including economiser, air preheater, and 
costs of firing and installation, about 10 per cent. to 
15 per cent. cheaper than normal two-drum vertical- 
tube boilers with water-cooled furnaces, whilst yielding 
the same profit. 

But if the whole plant, including steam circulation 
pumps and motors, is to cost no more than the equip- 
ment with ordinary water-tube the forced- 
circulation boiler complete and ready for use must be 
at least 3 per cent. to 5 per cent. cheaper than the 
natural-circulation type, and the boiler itself at least 
6 per cent. to 12 per cent. cheaper. This is accounted 
for by the fact that a larger house-service plant is 
needed to meet the powerrequirements of the circulating 
pumps, and that the useful output of the whole plant 
must be increased to this extent. Once-through boilers 
are subject to similar conditions. With regard to 
first costs, the chances of forced-flow boilers are not as 
favourable as might at first be expected unless indirect 
wivantages accrue. It might happen, for example, 
that the lower height of these boilers allowed of their 
installation without raising the roof of an existing 


boilers, 


The price being roughly proportional to the | 


| limiting the temperature to a reasonable figure. 


various furnace loadings, it is assumed that the burner | 


high ratio between cooling surface and capacity, thus | and furnace taking the form of a single smooth shaft, 
In | practically eliminating changes in the direction of thy 
Fig. 23, which illustrates the conditions obtaining with | gases and minimising draught losses, as in Fig. 20 


Up to the present time the Velox steam generator 


lies in the centre of the square furnace bottom (length | is the only boiler operating on this principle with 


| of edge 
| the height / of the furnace. 
| of 335,000 B.Th.U. 

| temperature of approximately 2,707 deg. F. and a 
| cross-section of 46 sq. ft. At 1 million B.Th.U. per cubic 
| foot per hour the temperature rises to 3, 070 deg. F., 
even if I/d is raised to 2-5 (corresponding to a cross- 
section of approximately 16 sq. ft.). With a smaller 
cross-section it is easier to burn the fuel with a single 


Where l/d 


d) and blows vertically upwards parallel to | furnace outputs of 450,000 B.Th.U. to 900,000 B.Th.U. 
1-5, a loading | per cubic foot per hour.* 
per cubic foot per hour gives a|of the convection heating surface, which takes the 


Owing to the special shape 


form of fire tubes, and of the remaining heating surtaces 
along which the gases flow parallel to the tube axes, 
velocities of 650 ft. per second or more can be used in 
the evaporating surface and approximately 330 ft. per 
second in the superheater and economiser. In cons 

quence, outputs up to 1-2 million B.Th.U. or 90 Ib 


burner, to fill the furnace uniformly with a homo- | to 100 Ib. of steam per square foot per hour are achieved 


; Zeneous mi 
advantageous flow of the flames. 

Not only does this give the most satisfactory condi- 
tions as regards combustion, but it simplifies and 


| 
| 


| 


building; or in the case of outputs up to approxi- | 
mately 6 tons per hour the boilers might be almost | 


in the factory, thus saving 
The practical elimination of 


assem bled 
erection. 


completely 


expense in 


erection and the simplification of shipment are of | 


particular value in boilers for export. 
The Léffler boiler is only suitable for operation 


at pressures exceeding 1,100 lb. per square inch, whilst | 


once-through boilers require very clean feed water and 
cannot be operated merely by reference to the pressure 
gauge and water-level gauge, but require semi-automatic 
or completely-automatic regulating gear; furthermore, 


they are incapable of maintaining a constant frequency | 


in generating stations without the support of other 
boilers with normal water capacity. In many instances, 
therefore, both systems are impracticable. Until once- 
through boilers can be produced at considerably lower 


cost than other water-tube boilers, there will be no | 


very great readiness to accept both the limitations 
imposed by their peculiarities and the risks consequent 
upon their novelty. But in industrial power stations 
where much of the steam is lost in the processes and 
where the feed water is so bad that steam transformers 
would be necessary even for natural- or forced-circu- 
lation boilers, moderately priced once-through boilers 
have good prospects, because even heavy variations in 
load can be “ buffered" by relatively cheap heat 
accumulators inserted in the low-pressure system. 
More versatile, however, are forced-circulation boilers, 
which to-day are the most widely used forced-flow 
type. They are particularly suited for low outputs, 
confined space, export, the cooling of furnaces, or for 
increasing the output of existing water-tube or Scotch 
boilers.t In general, therefore, forced-flow boilers are 
primarily to be considered for special purposes, where 
they often open up favourable prospects. Nevertheless, 
the question of first costs dealt with previously 
renders it rather unlikely that they will displace the 
natural-circulation boiler to any great extent within 
the near future, since the latter type adequately fulfils 
the exacting requirements of to-day and has been 
brought by decades of experience to a high degree of 
perfection. 

Special Boilers for Fluid and Gaseous Fuels.— Fluid 
and gaseous fuels eliminate the clinkering of the 
furnace and the choking of the flues by flying ash. It 
is consequently possible to employ far higher furnace 
loadings and a considerably smaller pitch between the 
tubes of the heating surface than is customary or 
reliable with solid fuels. ‘Lhis fact is of more advantage 
for boilers with forced flow than with natural circu- 
lation, since in the former case there is less difficulty 
in circulating sufficient water through all the tubes, in 
narrowing the pitch, and in designing the furnace and 
lining it with cooling surfaces to give efficient combus- 
tion. Moreover, with forced flow, in contrast to natural 
circulation, it is impossible for delayed combustion 
caused by incorrectly managed or badly operating 
burners to heat downcomers so strongly as to convert 
them virtually into risers, thus interfering with the 
water flow throughout the boiler. This danger, in 
boilers employing natural circulation, is especially great 
when the output of the furnace is high. 

Heavy loading of the furnace is an excellent 
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* See ENGINEERING, page 412, anée. 
t See ENGINEERING, vol. cxxxv, page 12 (1933) 
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cheapens the regulation, which involves less complica- 
tion for one burner than for several. The longer the 
fuel remains and burns in the furnace, the higher can 
be the loading on the latter. When combustion takes 
place under a pressure of 43 lb. per square inch, for 
example, the volume of flue gases is only approximately 
one-third of that given off at atmospheric pressure, 
and furnace loading approximately three times greater 
is therefore permissible. Ifthe compressor for supplying 
the combustion air were to be driven electrically or by 
steam turbine, the heavy consumption of power would 
unduly lower the overall efficiency. For this reason 
the compressor must be driven by a gas turbine, 
obtaining power from the flue gases which emerge from 
the boiler at a temperature of about 930 deg. F. If 
the turbine and compressor were 100 per cent. efficient 
a comparatively small pror ‘tion of the available 
pressure drop would suffice i he gas turbine, and 
the remainder could then be usec ttain extremely 
high flue-gas velocities. But even the combined 
efficiency of turbine and compressor . lv approxi- 
mately 55 per cent., very considerable velocities 
and correspondingly high heat-transfer fig ire can be 
obtained, although supplementary power imounting 
only to a smal! proportion of the boiler output ray be 
required at certain loads. 

The combination of high flue-gas velocities + 
furnace pressures is a natural consequence of th ir 
mutual advantages, and brings the quickest return «n 


' higl 





ze | 


AND TEMPERA- | 





xture of fuel and air, and to secure the most in the evaporator section, while the output in the super 


heater and economiser is so great that the total heating 
surface need be only about 10 per cent. of that utilised 


Tasie I.—Principal Data of a 1,400 1b. per square inch 
Forced-Flow Boiler Generating 50 tons of Steam per 
hour at 930 deg. F. from Feed Water at 210 deg. F. 
and a Constant Flue-Gas Temperature of 300 deg. F. 


Narrow-tube Forced-flow 
Boilers. 
Normal Blower Driven by 
Water- 
tube | 
Boiler. | Klectric Motor an 
| Gas Turbine 


Electric | 
Motor. | 


2 


Case | Case 3. Case 4 


Pressure in fur- 
nace, Ib. 
square 
abs. .. 


per | j 
inch | | 
14 14 | 
| (approx.) | (approx.) 
Specific output | | 
of furnace, | 
B.Th.U. per } 
cubic foot per | 
hour | 78,500 | 335,000 670,000 | 1,000,000 
External dia- | 
meter of | | 
tubes, inches | 23 | 14 | 
Approximate | 
gas velocity 
in heating sur-| 
faces, ft. per | 
second ool 
Loss of draught | | 
in heating sur- 
faces without | 
| 


14 


150-330 | 160-360 


burner, inches 
water gauge 
Required Total 
Heating Sur- 

face : 
10,500 
36 


Area, sq. ft. .. i 
. Weight, tonst | 
per | 
cent.} 100 
. Space required, 
cub, ft. - 2,430 
. Space required, 
per cent. es 
Cross-section of 
furnace,sq.ft. 
Power required 
by blower, | 
per cent. of 
boiler output | 


100 





1-5 








+ This area refers only to the active heating surface. According 
to the design of the boiler, the actual area must be 20-30 per cent 
greater, to allow for dead corners, tubes unsatisfactorily exposed 
to the flue gases, &c. 

t A further addition must be made to these values for drum 
collectors, connecting pipes, &c., to give the actual weight 


in normal water-tube boilers. The efficiency over 4 
very wide range of loads is above 90 per cent. 

Another method of constructing light compact 
boilers, proposed by the author, employs 4 blower 
driven by an electric motor or steam turbine to com- 
press the cold combustion air to a pressure of 20 in. to 
50 in. water gauge, this being sufficient to overcome 
the resistance of burner, heating surface, and chimney. 
These “ high-speed ” boilers, which are best constructed 
in narrow-tube forced-flow form, should allow of 
furnace outputs of approximately 350,000 B.Th.U. per 
cubic foot per hour at high efficiencies, and should 
yield gas velocities of 100 ft. to 230 ft. per second with 
the blower consuming only 1-0 per cent. to 2-5 per cent. 
of the boiler output. See Figs. 19 and 20, page 651. 

With the object of showing at least the order of 
magnitude of what can be obtained with high furnace 
outputs and gas velocities, the following four cases, 
given in detail in Fig. 25 and Table I, will be examined. 
Case. 1: Combustion at approximately atmospheric 
pressure ; normal stationary boiler with tubes of 3 in. 
external diameter and a furnace output of 78,500 
B.Th.U. per cubic foot per hour. Case 2: Combustion 
at approximately atmospheric pressure ; “ high-speed 
boiler with forced-flow tubes of 1} in. external diameter 





* See ENGINEERING, vol cxxxvii, page 469 (1934) 
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and a furnace output of 335,000 B.Th.U. per cubic foot 
per hour. Cases 3 and 4: Combustion at a pressure of 
30 or 45 lb. per square inch absolute; forced-flow 
boiler with tubes of 1} in. external diameter and with 
a furnace output of 670,000 B.Th.U. or 1,000,000 
B.Th.U. per cubic foot per hour, respectively. 

It is further assumed that the flue-gas temperature 
is the same in cases 1 to 4, and that in cases 2 to 4 
equal amounts of external power (1-5 per cent. of 
the boiler output) are supplied to the low-pressure 
blower or to the compressor, the latter being driven by 
a gas turbine. Thus altogether the parts comprising 
the heating surface of boiler, superheater, and econo- 
miser of the “ high-speed ” boiler (case 2) amount in 
area, weight, and space required to only approximately 
22, 14 and 25 per cent., respectively, of those of a sta- 
tionary natural-circulation boiler with normal gas 
velocities. The savings in weight and space gained by 
use Of the “ high-speed” boiler instead of the usual 
water-tube type, are, in fact, very considerable. Except 
for the space required, the difference here is far greater 
than between special boilers with supercharged furnaces 
(cases 3 and 4) and “ high-speed” boilers in which 
combustion takes place at pressures only slightly above 
atmospheric (case 2), although in cases 3 and 4 it is 
necessary to employ compressors driven by gas turbines 
with capacities of 8 per cent. to 20 per cent. of those of 
the main turbines. 

The following deductions may therefore be drawn from 
Fig. 25 and Table I: (1) “ high-speed” boilers with 
forced flow are considerably lighter and occupy far less 
space than normal stationary water-tube boilers ; 
(2) comparing supercharged boilers with “ high-speed ” 
hoilers—both types having narrow tubes and forced 
tlow—the savings in weight and volume of the heating 
surface obtained by combustion under pressure are 
frequently insufficient to warrant the greater first cost 
of the supercharged type ; (3) including a reasonable 
margin, gas velocities of 100 ft. to 250 ft. per second 
can be attained in forced-flow “ high-speed,” or in 
supercharged boilers through which the gases pass 
vertically to the narrow tubes; at the same time, the 
power consumption of the low-pressure fan or the 
additional power consumption of the gas-turbine driven 
high-pressure blower does not exceed 1-5 per cent. of 
the boiler output ; (4) the higher the overall efficiency 
of gas turbine and blower can be raised above 55 per 
cent., the better are the prospects for supercharged 
narrow-tube forced-flow boilers ; since even a small rise 
in efficiency greatly augments the pressure drop avail- 
able for producing high gas velocities. An increase of 
the temperature of the gases entering the turbine from 
930 deg. F. to 1,110 deg. F., for example, would have 
a similar effect. 

Therefore, unless the actual heat transfer and the 
loss of draught in narrow-tube boilers differ much from 
the values determined in the laboratory, the advan- 
tages of supercharged combustion frequently fail to 
justify the greater complication and first cost. 

Water-Tube Marine Boilers.—Reliability, silence, 
absence of vibration, freedom from need for continued 
ittention, and great advances in steam technology 
have secured to steam the almost universal propulsion 
of ships exceeding 20,000 h.p. Gearing allows one of 
the chief advantages of the steam turbine—high speed 
—to be utilised, whereby marine units of the largest 
outputs can be built as lightly and economically as 
stationary turbines. But the development of marine 
boilers has failed to keep step, principally because the 
possibilities in boiler design offered by oil in comparison 
with solid fuels have only been recognised gradually, 
and even to-day are by no means fully exploited. 
Demands for compact design, high speed, and power 
have advanced far since the turn of the century. The 
capacity of the Normandie (1934) is 160,000 h.p., those 
of the aircraft carriers Lexington and Saratoga 180,000 
h.p. each, and that of the Queen Mary is actually 
quoted as 200,000 h.p. The Normandie and the Queen 
Mary have reached the 30-knot mark, and fast cruisers 
can make up to 43 knots. 

In spite of the vibration feared from the screws, a 
speed of 40 knots seems to be technically feasible for 
passenger ships, and although it is doubtful whether 
they will pay their way, merchant ships of that speed 
must be anticipated within the not too distant future. 
This demands a further reduction in the size and 
weight of the steam-generating plant, since water-tube 
boilers of the usual designs, weights, and furnace 
outputs (450,000 B.Th.U. to 560,000 B.Th.U. per cubic 
foot per hour) require an excessive amount of space, 
even below 30 knots. For example, the boiler room 
and the entire power plant of the Normandie (160,000 
h.p.), with 29 boilers, occupy 32 per cent. and 54 per 
vent., respectively, of the ship’s length. The cause of 
this state of affairs is the disparity between the powers 
of boilers and turbine, just as was the case in stationary 
plants of ten years ago. Hence the tendency to adopt 
larger units is unmistakable. For example, the Im- 
perator, built in 1912 with 61,000 h.p. to 84,000 h.p. 
has 46 boilers, each producing 1,330 h.p. to 1,830 h.p., 
whilst in the Conte di Savoia, laid down in 1930, with 
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100,000 h.p. to 130,000 h.p., there are only ten boilers, 
each of 10,000 h.p. to 13,000 h.p. Boilers with outputs 
of 50 tons to 100 tons per hour, therefore, should soon 
cease to be rare in large fast ships. Marine boilers for 
this service must be light, of high efficiency, and of 
large capacity, in order to secure lower “ unit ” weight.* 
Further, it is necessary to design for high gas velocity 
and heavy specific furnace output, for the latter plays 
the same part in boilers as high speed in turbines. That 
the first once-through marine boiler aroused great 
contemporary interest is accordingly understandable. 

For reasons to be dealt with later, the design of 
marine boilers must be more conservative than that of 
stationary steam generators. To allow land boilers to 
take precedence in technical advance is merely sound 
practice. But the application to marine boilers of 
innovations which have proved profitable in stationary 
plant and the selection of the right time for so doing, 
is a difficult matter. Too early an adoption may work 
out detrimentally to the reliability of the plant, whilst 
excessive delay tends to reduce the efficiency of the 
whole ship. Therefore, even the boilers of quite modern 
ships often bear no evidence of the latest practice in 
stationary plants. The boiler furnaces in the Queen 
Mary, for instance, have no cooling walls+ and but 
little use is being made of the methods for ascertaining 
the stability of water circulation as has been explained 
earlier. 

But, apart from such details, Germany and other 
nations can record great advances in boiler design. 
A good example of what can be achieved by system- 





TaBLe IT. 
| 
| Scharn- . Tannen- 
| horst. Gneisenau. berg. 
Design Data :— 
Water capacity, cub. ft... 300 275 | 162 
Steam capacity (upper | 
drum), cub. ft... i 88 88 39 
Furnace capacity, cub. ft. 1,270 990 } 670 
Weight of boiler without 
water, tons ee sre 95 95 38 
Weight of boiler with 
water, tons és om 100 100 43 





Results of Steam Tests :— 
Steam generated, tons per 
hour... ~~ oe 30 37 
Furnace output, B.Th.U. 
x 10- per cub. ft. per 
hour... oe --| 0-62 
Flue-gas temperature, 
deg. F. .. oe --| 410 465 610 
Boiler efficiency based on 
lower calorific value, 
per cent. . . 





1-04) 1-65 — 


90-3 88-8 | 86-2 

















atically applying the outcome of modern progress to 
natural-circulation marine boilers is given in Table II, 
which gives particulars of the installations in the 
Scharnhorst, Gneisenau and Tannenberg. Diagrams 
of the boilers are given in Figs. 10, 11, and 12, page 598, 
ante. At present, therefore, there is keen competition 
between natural- and forced-flow boilers, both in large 
and in small ships, and both for coal and oil firing.t 
In what follows, however, only oil-fired boilers for fast 
ships are considered. 

The design of evaporators and the treatment of 
feed water have now reached the stage where feed 
water that is above suspicion can be prepared for every 
type of boiler. Running on sea water, modern evapor- 
ators produce a distillate with a residue of less than 
5 milligrammes per litre, and the selection and propor- 
tioning of the chemicals required for the prevention of 
corrosion is no longer subject to uncertainty. A closed 
feed-water system giving full protection against the 
absorption of atmospheric oxygen is, however, indis- 
pensable just as in stationary plant. There is always 
the danger of the sudden entry of salt water due to 
leakage into the condensers. This may occur just at 
the time when the boilers must remain on full load, 
and is disastrous in inverse proportion to the water 
capacity of the boilers. The dangers are accordingly 
greater with heavily loaded than with lightly loaded 
boilers, and with once-through boilers than with forced- 
or natural-circulation boilers, and with narrow-tube 
boilers than with wide-tube boilers. 

In land operation, as against marine service, the 
whole boiler plant is very rarely subject to sudden 
and frequent falls from full load to no load. The 
behaviour of a boiler at sea under these circumstances 
is therefore most important. As explained previously 





* Unit weight denotes the weight of the complete 
boiler, in tons, per ton of hourly maximum permissible 
steam production. 

+ See ENGINEERING, vol. cxli, page 548 (1936). 

¢ Reference was made here to illustrations in the paper 
of various types of modern boilers, particulars of which 
will be found in ENGINEERING as follows :— 

Yarrow boiler, 8.8. Queen Mary,vol. cxli, page 548 (1936); 
Léffler boiler, 8.8. Conte Rosso, vol. exli, page 436 (1936); 
Sulzer single-tube boiler, 8.8. Kertosono, vol. exli, 





page 
437 (1936); Johnson boiler, vol. exxxviii, page 383 (1934). 





—Ep. E. 


once-through boilers allow only approximately one-half 
and one-third of the times permissible in forced- and 
natural-circulation boilers, respectively, for adjustment 
to the new state of balance ; /.¢., once-through boilers 
start blowing off far sooner when the ship must suddenly 
stop, and may suffer an excessive fall of pressure if full 
speed has suddenly to be resumed. The greater insensi- 
tivity to variations of load and to the entrance of sea 
water secured by a drum results in greater weight. 
But the additional weight of drums is fully warranted 
by the superior behaviour of the boilers, the advantages 
of drums in most cases more than outweighing their 
disadvantages. 

With increasingly lighter and accordingly more 
sensitive boilers it is proportionately desirable to 
install automatic control, with the object of relieving 
the firemen at least of the more important and rapid 
manipulations, among which feed supply takes the 
first place. Uniformity of feed during sudden changes 
of load is as difficult to carry out by hand as it is 
important. Failing this, the feed becomes deficient 
or excessive, the water-level gauge fails to indicate 
correctly, and the running of the auxiliaries suffers on 
account of the violent changes of pressure in the feed- 
water system and boiler. Hence it is clear that the 
evolution of marine plant will closely resemble that of 
generating stations, in which automatic feed regulators 
have long been considered indispensable. At the same 
time, these regulators must be improved in due propor- 
tion to the increasing sizes and capacities of the boilers. 

Doubtless, it is only a question of time before oil 
firing on board ship will also be automatically controlled, 
leaving the firemen with the sole duties of watching the 
boilers and occasionally readjusting by hand. Com- 
pletely automatic operation is of more value for heavily 
loaded than for lightly loaded boilers, for once-through 
boilers than for forced-circulation boilers, and for ships 
requiring rapid manceuvring than for others. In spite 
of this, it does not prove to be of equal value for all 
boiler systems. The behaviour of a machine on board 
ship, in contrast with stationary service, is scarcely less 
important during faulty than during normal operation. 
Boilers with natural or forced circulation allow of easier 
transition from automatic to hand control, and involve 
less danger of fatal errors of manipulation should the 
automatic apparatus fail, than once-through boilers. 
Only when the steam-generating plant is operated 
completely automatically do boilers and turbine become 
one “ unit,” and only then can the boilers assume the 
lead, as they logically should do, during manceuvring. 
The increases in first cost and complication of the plant 
caused by automatic control become less in proportion 
as the number of boilers and the number of burners 
per boiler are reduced. This fact favours the installa- 
tion of few large steam generators and of high-capacity 
burners. 

The importance of unit weights should not be 
over-estimated, for they are often calculated for 
arbitrarily selected furnace outputs and widely varying 
boiler efficiencies, and form only one of the important 
characteristics of a boiler. Notwithstanding this, when 
utilised with restraint they present satisfactory views 
of the general tendency and of what is attainable. 
Unit weights have been extraordinarily reduced during 
the last twenty years by the adoption of improved 
designs, larger units, heavier furnace loadings, and 
higher velocities. From 7-1 tons in the Imperator 
(1912) the unit weight has been diminished to 3-9 tons 
in the Bremen (1926), to approximately 2 tons in the 
Potsdam (1934), and to 1-6 tons in the Tannenberg 
(1935). These reductions have been accompanied by im- 
proved efficiency. For example, the efficiency of the old 
Scotch boilers of about 7 tons unit weight ranged from 
80 per cent. to 82 per cent,; of the Johnson boilers 
in the Alcantara and the Empress of Britain (with unit 
weights of 2-4 tons and 3-6 tons, and flue-gas tem- 
peratures of 300 deg. F. and 240 deg. F.) from 91 percent. 
and 92 per cent., respectively ; and of Velox boilers, 
over a very wide range of load, from 90 per cent. to 92 per 
cent.* The boilers of the Bremen are stated to operate 
at an efficiency of 86 per cent. to 88 per cent. in normal 
service. At furnace outputs of several hundred thou- 
sand British Thermal Units per cubic foot per hour, 
even boilers generating a comparatively small amount 
of steam and including economiser and air preheater 
offer the prospect of unit weights down to 0-8 ton. 

Values of 0-6 ton to 1-2 tons are cited for the Velox 
boiler including gas turbine, compressor and circulating 
pump. The unit weights of the various boiler systems 
with combustion under approximately atmospheric 
pressure cannot vary greatly between themselves pro- 
vided that the cost, sensitivity to alterations of load, 
reliability, efficiency, and power consumption of the 
blower are about the same, unless some firm should 
succeed in considerably increasing the output of the 
furnace. Once-through boilers are essentially the 
lightest. The space occupied by the entire boiler plant 
per ton of steam amounts, in the Tannenberg (2 boilers, 
each of 25 tons per hour), to approximately 425 cub. ft. ; 





* All efficiencies are based on the lower calorific value. 
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in the Scharnhorst and the Potsdam (4 boilers, each of | 
46 tons per hour) to approximately 460 cub. ft.; and | 
in certain Customs cutters equipped with Wagner | 
boilers (2 boilers, each of 4 tons per hour) to approxi- | 
mately 200 cub. ft. These figures can probably be 
further diminished by the adoption of heavier furnace | 
loadings, higher gas velocities, and larger boiler units. 

Two examples will suffice to show how great are the | 
advantages of installing few, but large, boilers with | 
heavily loaded furnaces, high gas velocities, and high | 
pressures, even in comparison with the plants in modern | 
ships. The alterations listed in Table III, according to 
Professor Bauer, would raise the capacity of the} 
Bremen’s machinery from 120,000 h.p. to 180,000 h.p., | 
while reducing the length of the boiler and engine | 
rooms from 491 ft. to 407 ft., and the weight of the | 
whole power plant from 7,763 tons to 7,280 tons. By | 
replacement of the 29 Penhoét water-tube boilers in 
the Normandie by 12 Velox steam generators, the | 
weight of the boilers without water and flues could 
be reduced from approximately 2,900 tons to 900 
tons, according to a statement by Messrs. Brown, 
Boveri and Company. 

Sinee the number of special in marine 
service is small and the success of any design depends 
on the circumspection, constructive skill, financial 
means, &c., devoted to it by the manufacturers, 
failures should not be regarded too seriously without 
due inquiry, however much disappointment they may 


boilers 


Taste IIl.—Replacement of the Existing Plant in the 
Bremen by High-Pressure Boilers and High-Speed 
Turbines. | 


Present | 
} Instal- Suggested 
| lation Iustallation 
No. of boilers 
Double-ended il s 


Single-ended if) s 
Live steam: pressure, Ib. per 


square inch gauge 326 B52 
Live steam temperature, | } 
deg. F | 6380 840 
Speed of turbines, r.p.m 2,300 | High-pressure stage 


} 4,000 ; intermediate- 
pressure stage, 2,700 ; 


low-pressure stage, 
1,775 
Maximum output of turbines, | 
a. p. . 120,000 | 180,000 
Length of boiler and engine | | 
rooms, ft 491 407 
Total weight of whole engine | | 
and boiler plant, including 
shafting, screws, all auxi- | 
liaries, uptakes, funnels, | 
water in boilers, piping, 
platforms, and coverings, 
tons | 7,763 7,280 
Unit weight of plant, Ib. per 
horse- power 143 SS 
Fuel consumption for all pur 
oor ineluding auxiliaries, 
eating, cooking, and all 
other applications, Ib. per | | 
horse- power-hour 0-68 | 0-57 


have caused. It is far better to investigate whether | 
the trouble is not due to phenomena not closely | 
connected with boiler design. In this matter it! 
must be remembered that chance plays a much greater 
part on board ship than on land, and may be far more | 
disastrous in its consequences. Further, it should be | 
borne in mind that the machinery must be capable of | 
continuous running even should important components | 
fail or sea water enter the feed system. Due to these 
circumstances and to the paramount importance of | 
safety, many designs and innovations promising great 
ulvantages at first sight may fail to be successful in | 
the long run. Protection should not only be provided | 
against the effects of faults, but also against their 
oceurrence. In this connection it is often advisable | 
to avoid record efficiencies, re-superheating, and other 
features which complicate the plant without offering 
due return. 

For the same reason, steam temperatures exceeding 
440 deg. F. to 860 deg. F. are not generally to be recom- 
mended at the present time. A pressure of 850 Ib. to 
1,000 Ib. per square inch, which can safely be met with 
natural-circulation boilers, corresponds very well to 
live steam of 840 deg. F. to 860 deg. F. Competition 
thus centres mainly between natural and forced circu- 
lation, the prospects of the latter depending on the 
skill of the designers in taking advantage of the possi 
bilities offered by high gas velocities and furnace | 
outputs. In this respect forced-circulation boilers | 
consisting of narrow-tube coils are only at the beginning 
of their evolution. They have no easy position to hold 
against natural-circulation boilers, due to the unsur- | 
passed simplicity of the latter and their complete 
independence of external auxiliaries. Supercharged 
boilers are especially to be considered where very light 
weight, automatic regulation, and very high efficiency 
over a wide range are particularly necessary. High- | 











velocity " boilers are recommended when small size, light 
weight, simplicity, and moderate price are required. 
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Future Possibilities.—If it is possible to make large 
boilers as reliable as those of usual capacities, the | 
safety and ease of manceuvring of multiscrew ships | 
can be much enhanced by dividing the whole machinery 
into several fully automatic units, each consisting 
of a turbine with either one or two automatically 
regulated boilers installed in a separate watertight 
compartment. The value of a boiler for fast ships 
therefore depends largely upon whether it occupies | 
little space, effectively utilises the fuel, is of low weight, 
reliable, and durable, even when working with very 
heavy furnace outputs for many hours; upon whether 
it is insensitive to faults in the firing and to the occa- 
sional entry of sea water into the feed system; upon 


whether it can easily be adapted to local conditions ; | 


and upon whether it is suited to high outputs and is 
capable of taking up sudden reductions of load in a 
flexible manner. But the factor of primary importance 
in the design of light, compact boilers must always be 
high gas velocities, heavily loaded and suitably shaped 
furnaces, and burners of very great efficiency. 

Valuable contributions have been made to the 
design of oil burners during the last few years. But if 
large marine boilers are to be operated over periods of 
many hours at furnace loadings of several hundred 
thousand British Thermal Units per cubic foot per 
hour and at efficiencies of approximately 90 per cent., 
better automisation and distribution of the oil in the 
combustion air will be required than hitherto. Higher 
oil pressure, better designed and more suitably placed 
burners, and intensive flame turbulence are just as 
indispensable as a design of furnace which allows of 
efficient and reliable liberation of the vast quantities 
of heat. The furnace must be extensively lined with 
cooling surfaces and particular attention must be given 
to the avoidance of locally overloaded areas within these 
surfaces exposed to the full heat of the flames. Larger 
furnaces involve greater difficulties in fully utilising the 
whole combustion chamber, in attaining uniform distri- 
bution and homogeneity of the air and oil mist, and in 
avoiding local “hot spots.” In large boilers with 
several burners, therefore, it may be especially advan- 
tageous to arrange the burners in opposite walls, since 
the turbulence caused by their blowing against one 
another improves the combustion, and balances any 
local deficiency or excess uf air. 








Roap Funp Licences tn Lonpon.—<According to a 
report presented by the Public Control Committee to 
the London County Council on Tuesday, November 10, 
553,589 vehicle licences were issued during the year ending 
November 30, 1935, the resulting revenue being 4,342,4571. 
The corresponding figures for the year ending November 
30, 1934, were 539,398 and 4,609,4191. During the same 
period, 291,146 driving licences, bringing in 72,0871., 
were issued, compared with 280,239 and 69,4151. during 
the previous year. The number of new vehicles reported 
was 61,909, compared with 55,123, and 7,542 cars cir- 
culating under foreign identification marks were reported, 
compared with 6,728 in 1933-1934. The number of 
persons who passed the driving test between June 1 and 








November 30, 1935, was 9.470 








Grapinc Macutne wits Cross-TRAVERSING Bucket LADDER. 


AMERICAN ROAD-CONSTRUCTION 
MACHINERY. 


(Concluded from page 571.) 


In our previous account of some new types of road 
construction machinery in the United States the 
scraper machine for grading and levelling was dealt with. 

A machine for preparing the road bed for concrete 
surfacing, &c., and also adaptable for other purposes, 
is the “ Utility Grader,” illustrated in Fig. 7, above. 
It is manufactured by Messrs. A. W. French, 8524, 
Vincennes-avenue, Chicago, and has a cutting width 
of 13 ft. Wider roads are dealt with by more than 
one pass. The machine is self-propelled and travels 
on two crawler tracks, carrying the main frame, the 
connection with the chassis being made by hydraulic 
jacks at each corner of the frame. The jacks are 
power-operated and each can be independently adjusted 
so that the frame can be levelled as desired. On th 
top of the frame is a pair of rails on which the cutting 
unit runs. This unit consists of an endless belt of 
buckets so shaped that both the front and side edges 
are used for cutting. The belt is carried on a triangular 
frame with a back extension mounted on wheels running 
on the frame rails, the structure being prevented from 
tilting by rollers on a vertical axis running on a flat 
track on the front of the machine. The machin 
travels along the road with the buckets in front, th« 
cutting unit being reciprocated transversely at the 
same time as the machine moves forward. The rails. 
it will be gathered from the illustration, are not bedded 
down solidly on the frame, but are bolted to distance 
pieces. These are provided to enable different contour 
of rail to be fitted to suit the particular work in hand, 
the cutting edges of the buckets, of course, describing 
the predetermined contour as the unit moves across 
the road. The buckets travel round the triangular 
frame and discharge at the top into a hopper from 
which the spoil is, in turn, deposited on to a conveyor! 
belt for removal. 

The vertical rods terminating in small pulleys seen 
at the corners of the main frame are used to keep a 
check on the level running of the machine, the jacks 
being adjusted so that the pulleys run on a cord at 
each side set according to the road lay-out. Imme 
diately behind the cutting unit is an adjustable levelling 
blade. The forward cutting speed of the machine is 
4-5 ft. per minute. For transport when manceuvring 
into position, &c., there are two forward speeds ot 
18 ft. and 72 ft. per minute respectively, and two revers 
speeds of 4-5 ft. and 18 ft. per minute. The belt con 
veyor is reversible and is provided with an adjustabl: 
chute at each end, so that the spoil can be discharged 
into wagons at either side of the machine as may be 
convenient. When required, the machine can also be 
used as a loader, the buckets being pushed into a heap 
of sand, gravel, stone, &c., or being filled by hand. The 
bottom edge of the bucket frame is, in this case, kept 
clear of the ground by elevation of the hydraulic jacks 
The depth of cut can be adjusted up to7in. The powe! 
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Dump WaGon IN DiscHARGING PosITIon. 














Fie. 10. 


Front View OF SPREADING MACHINE. 





Fia. 


11. 


ReEaR View OF SPREADING MACHINE. 


provided for the various movements of the machine is ; second there is no forward axle, but the front part is 
derived from two 4-cylinder petrol engines, with| supported on the towing tractor when this is of 


magneto ignition and radiator cooling. 

The machine shown in Figs. 8 and 9 is employed 
for such purposes as filling a cut, and is termed by 
its makers, Messrs. R. G. Le Tourneau, Incorporated, 
Peoria, Illinois, U.S.A., a cradle dump buggy or trailer, 
according to its wheel arrangement. 
the body is completely carried on two axles. 











In the first form | position. 
In the | structure 13 ft. long by 9 ft. broad, and sufficiently 


sufficiently substantial design. It is the cradle dump 
trailer which is shown in the accompanying illustrations. 
The chassis of the vehicle of either type consists of a 
wide, heavy, frame having a concave upper surface. 
This forms the bottom of the hopper in the carrying 
The hopper is a rectangular open-bottomed 
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deep to hold 30 cub. yards on a water level basis or 
35 cub. yards of earth heaped up as seen in Fig. 9, 
| which shows the machine in the loaded condition. 
The hopper is pivoted at the top at each end and when 
it is required to be discharged is swung to one side or 
other as may be required. The machine is shown in 
| the empty position in Fig. 8, and from this it will be 
| apparent how the load escapes when the hopper is swung 
|clear of the fixed bottom of the frame, the radius 
| of the ends, &c., corresponding with that of the concave 
| surface of this bottom, and both, of course, having 
| the pivot as the centre. The slope of the hopper 
| walls in the emptying position is steep enough to permit 
|complete discharge of the material and that portion 
| of it resting on the fixed bottom is swept off by the 
movement of the hopper. The hopper is tilted by 
means of steel wire cables led to a power-operated 
| winch mounted on the tractor. Control is effected 
from the driver’s seat. The arrangement of winch 
and cables will be seen in Fig. 9. The tractor usually 
employed is of 75 h.p. to 90 h.p. The machine is 
mounted on double pneumatic-tyred wheels. 

The machine shown in Figs. 10 and 11 on this page is 
for spreading surfacing material on a prepared bed. It 
is known as Jaeger Adjustable Spreader and is manu- 
factured by Messrs. The Jaeger Machine Company, 
|Columbus, Ohio, U.S.A. The machine like others 
already dealt with, is not self-propelling, but is towed by 

a tractor. The view given in Fig. 10 is taken from the 
forward end, that is, the end next the tractor when tow- 
ing is in progress, and shows the hopper into which the 
material, e.g., gravel or hot or cold bituminous mixes, is 
dumped from the loading vehicle. In Fig. 11, the rear of 
the machine with the adjustable spreading gates is seen. 
It will be apparent from an examination of both illus- 
trations that the spreading gates system is not rigidly 
attached to the hopper body, this latter being carried 
on four wheels while the gate system is supported 
on a frame fitted with runners. The weight of 
the material in the hopper, therefore, is not trans- 
ferred to the gates which can be raised or lowered so 
as to spread the material in a layer of any desired 
thickness between 1 in. and 10 in. The gate frame is 
slotted in way of the axles of the wheels to permit the 
necessary vertical movement. The faces of the runners 
are of steel and are renewable. 

The major portion of the weight of the body of the 
machine is taken by two steel-rimmed wheels, 34 in. 
in diameter by 4 in. width of tread. Two smaller 
wheels are fitted at the front. The slot in the runners 
permits these wheels to adapt themselves to any 
unevenness of the roadbed, the body tilting round the 
axle of the front wheels without affecting the runners. 
The contour of the hopper is clearly shown in Fig. 10. 
The triangular plough in the centre is detachable and is 
removed when sticky materials are being spread. 
At each side of it is a small gate, shown closed in the 
illustration and therefore not easily distinguishable. 
The purpose of these gates is to allow a greater flow 
at either side as required for the purpose of covering 
joints. They are controlled by the two inner hand- 
wheels seen on the rear wall of the hopper in Fig. 11. 
The two outer handwheels control the height of the 
runners relative to the hopper body, the rear wall of 
which forms the “ strike off” for the material issuing 
from the hopper. While these runners are adjustable 
in height, the gates are independently adjustable by 
the crank handles seen above them. The side pieces 
in line with the runners are also adjustable in height 
and are used when making joints. Otherwise the 
spreading is done by the gates as they pass over the 
material deposited on the road bed by the hopper. 





The centre portion of the gates is detachable and is not 
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always used though the side portions invariably are. 
The machine can be set to spread any width of 
material between 8 ft. and 11 ft., and roads up to 24-ft. 
wide can be covered in two trips. This adjustment 
for width is effected by lateral movement of the 
runners and gates, this involving displacement of 
the carrying wheels also, the hopper body remaining 
unchanged. It will be noticed that the axles of both 
the front and the rear wheels project some distance 
through their bearings on the inner side, so that the 
wheels can be moved outwards, the machine being 
shown in its narrowest form in both views. Each 
axle of the rear wheels is carried in two bearings, 
as will be clear from Fig. 11. These bearings are 
attached to a beam secured to the side wall above the | 
runners, which beam also carries the elevating screws | 
for the runner system The entire assembly is supported | 
on @ tubular structure connected to the hopper body. | 
The front wheel axles are each carried in a single bearing | 
only, but lateral support is given by a bearing in the | 
runner slot, a8 seen in Fig. 10. The eyes on the sides | 
of the hopper are for lifting the machine bodily for | 
transport on a lorry over long distances. In operation | 
a man stands on the beams behind between the runners 
from which he can adjust the various controls. Messrs 

The Jaeger Machine Company also make a power 

driven machine for bituminous pavements which is 
adjustable up to 14 ft. in width. 








THE NEWCOMEN SOCIETY. 


Tue annual general meeting of the Newcomen 
Society was held at the Iron and Steel Institute on 
November 18, The report of the Council made special | 
references to the American pilgrimage on October 10, | 
1935, and the Summer Meeting in the East End of | 
London in June last. Fourteen papers were read | 
during the year, while, as an extra publication, the | 
Society issued the Collected Papers of Mr. Rhys Jenkins. | 
The Society took a prominent part in the celebration 
of the bicentenary of the birth of James Watt, sent a 
chaplet to Magdeburg on the commemoration of the 
250th anniversary of the birth of Otto von Guericke, 
and lent various exhibits to the Smeaton exhibition at 
Leeds. It has also supported the movement for the 
preservation of old engines in Cornwall and of the | 
Abbeydale Works, Beauchief, Sheffield, and is interested 
in the efforts of M. C, Dallfus and others to found a 
society in France with aims similar to its own. The 
membership of the Society now stands at 424, as 
compared with 125 in its first year, 271 in 1926 and 
321 five years later. After the passing of the report 
ind the accounts, the election of officers took place, 
Mr. W. J. Tennant being chosen president for the 
ensuing year. 

After the termination of the business, Dr. J. Thomas | 
dealt with his paper on * Josiah Wedgwood as a Pioneer 
of Steam Power in the Pottery Industry,” in the form | 
of an illustrated lecture. This proved both entertain- 
ing and instructive. Dr. Thomas treated his subject 
from the point of view of the historian of economics 
rather than from that of an engineer, and described 
Wedgwood as an arch-experimenter in industry and a 
successful capitalist who had a keen eye for any inven- 
tion likely to be of use to him as the Queen’s potter. 
Wedgwood, who was born in 1730 and died in 1795, 
was two years the junior of Boulton and six years older 
than Watt. With the scientific outlook of the latter 
he possessed the artistic taste and the business acumen 
of the former, and by his investigations Dr. Thomas 
had been able to throw a good deal of light on the 
relations existing between Wedgwood and the famous 
engine makers. From the Soho Engine Book it is 
seen that Wedgwood had a Watt rotative engine 
installed at Etruria in 1782; this was the first 
instance of such an-engine being used in a factory. 
In 1784 Wedgwood purchased another Watt engine, 
and in 1793 decided to order a 10-h.p. engine. This was 
to be used for grinding flints and enamel colours, 
operating a Sagger crusher, and for mixing clay. 
Wedgwood's faith in the steam engine at this time 
was such that he advanced 5,0001. to Boulton to tide 
him over financial difficulties at Soho, this transaction 
being the subject of a letter one half of which Dr. 
Thomas had found in the Boulton and Watt papers 
in the Birmingham Librarv and the other half in the 
Boulton Papers at the Birmingham Assay Office. 
Wedgwood, too, was instrumental in inducing Stafford- | 
shire colliery owners to install Watt engines. 

The concluding part of Dr, Thomas's lecture was | 
devoted to a review of Wedgwood’s figures, plaques, 
basalt heads and medallions in coloured jasper, which 
form a special link between him and Watt as fellow 


| 








artists. In his retirement Watt devoted much of his | #l other cases the prices are per ton. Each vertical line in the diagram represents a market day, and the 
horizontal lines represent IJ. each, except in the case of the diagram relating to tin-plates, in which they represent 


time to the construction of his two statuary repro- 
ducing machines, now to be seen in the Garret Work- 
shop in the Science Museum. One of these machines 


was for reducing, and the other for reproducing, facsimile | plaster casts and medallions Watt copied were none | garret, with Wedgwood’s wares as models, was natura! 
copies from models. From an examination of the | other than the preductions of his friend Wedgwood.|when one considers how intimate were the relations 
medallion heads Watt produced, it is seen that the! The connection between Watt’s experiments in his | between Etruria and Soho. 


| plates are for ship, bridge and tank qualities, and those fur steel rails are for heavy sections. The pig-iron 
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DIAGRAMS OF THREE MONTHS’ METAL PRICES. 
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Nors.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
the London Metal Exchange for “fine foreign” and “standard” metal, respectively. The prices shown 
for lead are for English metal, while those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of steel 








prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 Ib. to 80 Ib., and the price of tin-plates is per standard box, but in 







ls. each. 































Dec. 18, 1936.) 


GERMAN OPEN-JET WIND 
TUNNEL. 


Ir will probably be remembered that, in April of 
last year, a 24-ft. open-jet wind tunnel of the 
return-circuit type was officially inaugurated at the 
Royal Aircraft Establishment, Farnborough. Parti- 
culars of this were given in ENGINEERING, vol. cxxxii, 
page 564 (1931) and vol. cxxxix, page 396 (1935), 
but we may remind our readers that it is capable of 
carrying out complete tests on models having a 
wing span up to 18 ft. at wind speeds up to 115 miles 
per hour. Actually, the central portions of complete 
machines up to 56 ft. in span can be tested, the outer 
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be followed from the sectional plan given in Fig. 4, 


on page 658. The open jet is of elliptical section, 
the horizontal axis measuring 7 m. (23 ft.) and the 
vertical axis 5 m. (16 ft. 5 in.); the section can, 
however, be enlarged to 8 m. (26 ft. 3 in.) by 6 m. 
(19 ft. 8 in.), if required. Models with a wing span 
up to 4-5 m. (14 ft. 9 in.) can thus be tested, as well 
as fuselages complete with engine, radiators, &c. 
As will be clear from Fig. 4, the closed circuit through 
which the air is circulated is rectangular in plan 
with an overall length of 57-7 m. (189 ft.) and is 
25-6 m. (84 ft.) wide at one end and 30-6 m. (100 ft. 
6 in.) wide at the other. It is constructed of rein- 





forced concrete and is partly circular and partly 
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ends of the wings then extending beyond the air 
stream. An important feature of the Farnborough 
wind tunnel is that tests can be made with the 
aeroplane engine running, since the arrangements 
are such that part of the air in circulation can 
be withdrawn and discharged into the atmosphere 
to prevent excessive contamination by exhaust 
fumes. The air is circulated by a six-bladed air- 
screw, 30 ft. in diameter, driven by a motor of 
2,000 h.p. 

From the brief general data given above, an 
interesting comparison can be drawn between the 
Farnborough wind tunnel and one of a generally 
similar type which has been erected for the Deutsche 
Versuchsanstalt fiir Luftfahrt, at Berlin-Adlershof, 
particulars of which are given below. A photograph 
ot the exterior of the wind tunnel is reproduced in 


REINFORCED-CONORETE GUIDE VANES. 





Fig. 1 on this page, and its general arrangement can 





elliptical in cross-section. The walls are generally 
70 mm. (2} in.) in thickness, but special reinforcing 
rings and girders are provided at the corners, and 
in other places, as can be seen in Fig. 1. Expansion 
and contraction of the walls is allowed for by flexible 
connections. At each corner of the rectangle in plan, 
a series of vertical reinforced-concrete guide blades 
of aerofoil section are provided to prevent the for- 
mation of eddies at the bends; the form of these 
guide vanes is well shown by the photograph repro- 
duced in Fig. 2. Just before the air reaches the 
discharge nozzle, it passes through a multi-tubular 
grid a, Fig. 4, which serves to render the flow 
rectilinear. The grid, it may be mentioned, is 
composed of 9,000 circular tubes 120 mm. (43 in.) in 
diameter and 800 mm. (314 in.) long. The nozzle 
opens into the test room, as shown in Fig. 5, on 


Fig. 





page 658, and after passing over the model, which is 
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suspended from a balance in this room, passes into 
a mouthpiece shown in Fig. 3, returning through 
this to the closed circuit. 

The air is circulated by an eight-bladed airscrew 
8-5 m. (27 ft. 11 in.) in diameter, directly coupled 
to a 2,700-h.p. three-phase squirrel-cage motor of the 
pole-changing type, which runs at either 125 r.p.m. 
or 250 r.p.m., and is enclosed in a streamline casing. 
The position of the propeller and motor will be clear 
from the plan, Fig. 4, and the propeller, as well as 
the guide blades used to reduce swirl, are illustrated 
in Fig. 7, on page 659. The maximum speed of the 
air at the outlet nozzle is 250 km. (155 miles) per 
hour, but the air speed can be varied by adjusting 
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the pitch of the propeller blades, which are of hollow- 
cast Silumine and can be adjusted by means of a 
hydraulic servo-motor while the propeller is running. 
The air in circulation is kept pure and cool by 
withdrawing some of it through the slots b, Fig. 4, 
and discharging it to the atmosphere, the volume 
of air so withdrawn being automatically controlled 
by valves, so that the air speed of the jet in the 
test-room is kept constant. The air velocity over 
the whole section of the jet, we are informed, does 
not vary by more than 1-5 per cent. under the most 
unfavourable conditions, or by more than 0-5 per 
cent. under the best conditions of speed adjustment. 

The actual length of the air jet from the main 
nozzle, which gives a jet measuring 6 m. (19 ft. 8 in.) 
by 8 m. (26 ft. 3 in), is 11 m. (36 ft. 1 in.), but an 
additional nozzle built up of steel plates is placed 
in front of the main nozzle giving a jet measuring 





658 ENGINEERING. (Dec. 18, 1936. 


5 m. (16 ft. 5 in.) by 7 m. (23 ft.) in section and | 

reducing the length of the jet to 9m. (29 &.6in.).| QPEN-JET WIND TUNNEL AT BERLIN-ADLERSHOF. 

This nozzle, which is shown in position in Fig. 5, | 

annexed, is split along the horizontal centre line | Fig.4. 

and is arranged so that the upper and lower | ~ 

parts can be moved apart to give the full nozzle | 

opening and a jet 11 m. (36 ft. 1 in.) in length. | 

The maximum speed of the air is, of course, reduced 

accordingly. The mouthpiece opposite the nozzle | 

is sufficiently large to collect the whole of the | 

circulating air, and it will be noticed from Fig. 3, 

on page 657, that a number of rectangular holes | | 

are formed in the circumference, their object being | —— S) | 

to permit the escape of any surplus air drawn in | ; 

with the jet. It may be noted here that the part Wh b | 

of the closed circuit immediately in front of the | ; 
| 
| 
{ 


nozzle measures 10 m. by 14 m. (32 ft. 10 in. by | wT) 
46 ft.), the area being three times that of the main 7 : J) 
nozzle and four times that of the steel-plate nozzle. | 


The forces and moments on the model under test | ‘ i 
are measured on six-component aerodynamic | 
balances of the steelyard type, mounted on the | 
floor of a measuring room above the test room and | 
extending down into the latter through a circular 
opening in the floor, as will be clear on reference to 
Fig. 5, on this page. Fig. 6, opposite, shows the 
upper part of the balances and the recorders on | 
which the results are given either in graphical form 
or by printed figures. The model under test is 
suspended from the balances by six streamlined 
wires and is, of course, mounted so that the lift acts 
downwards. An aerofoil mounted for testing is 
shown in Fig. 5, and in this illustration one of the 
hoists provided to facilitate the mounting operations 
can be seen. The points of connection of the sus- 
pending wires to the model are of the universal 
ball-joint type, giving a free suspension and enabling 
the model to be easily detached and replaced. If 
required to steady the measurements, the suspension | 
wires can be loaded by weights fitted with damping | 
plates and immersed in a water tank below the | 
floor of the test room, as shown in Fig. 5, in which 
the covers over part of the tank have been removed 
to render it visible. The balances are designed to 
permit a variation of + 40 deg. in the angle of 
incidence of the model, the angle being adjusted 
by electrically-operated mechanism controlled 
from the measuring room. When it is required 
to test a model with its propeller running, the sus- 
pension wires are used for supplying current to one 
or more electric motors mounted in the fuselage. 
For this reason the suspension wires are copper 
coated and insulated, and the universal joints by 
which they are attached to the model, as previously 
mentioned, are constructed of beryllium bronze, 
which combines high tensile strength with good 
electrical conductivity. It should also be mentioned 
that the fuselage of a model may be suspended by a 
streamline tube in which ten thin conducting wires 
are inserted, and these can be used for measuring 
the speeds and temperatures of up to four motors. 
The latter are of the direct-current type to facilitate 
measurements of torque and thrust. 

The two balances used for measuring lift and 
drag are illustrated digrammatically in Fig. 8, 
opposite. In this diagram, @ is the universal 
joint on the model and is connected by two wires 
to the points 5, b, of a triangular framework. The 
actual form of this framework can be seen in Fig. 5. 
annexed, and as there shown, it is connected to 
the model by four wires ; it will, however, be simpler 
to describe the arrangements from the diagram. 
It will be seen from the latter that the vertical 
forces are transmitted directly to, and measured | 
by, the balance e, any longitudinal movement of | 
the frame being prevented by a link connected to | 
a fixed point d. ‘lhe drag forces, on the other 
hand, are transmitted to and measured by the 
balance f, through a bell-crank lever pivoted at a} 
fixed point c. Balance is effected automatically, 
the poise being moved along the steelyard by 
electrical means described below. The design 
of the poise itself can be followed from the longi 
tudinal and transverse sections, Figs. 9 and 10. | 
on page 659. As will be seen, it is carried on the | the axis of the poise, and a half-nut working on | half-nut is kept in engagement with the screy 
tubular steelyard by three pairs of ball-bearing | the screw is connected to the poise by means of | means of a spring, but by pressing the nut dow 
conical rollers, the lowest pair being held up to the | four flexible steel strips. These prevent the nut | against the action of this spring it can be disengazed 
steelyard by means of springs which take up any' from turning when the screw is rotated, and also| from the screw so that the position of the poise «an 


slack. An accurately-cut screw passes through | serve to move the poise along the steelyard. The | be adjusted by hand. It will be noticed that] 
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ngement described takes the weight of the 
off the screw, and thus reduces friction and 
(he electrical arrangements for automatically 
eflecting a balance can be followed with the aid 
the diagram reproduced in Fig. 11. In this, a 
is the serew used for moving the poise b, ¢ is a 
ersible series-wound motor directly coupled to 
screw, and d is an eddy-current brake coupled 
the motor. The free end of the steelyard carries 
contact plates e and f, the upper plate e being 
mounted on a flexible arm, and the lower plate f 
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on a rigid arm. There are fixed contacts above 
and below each of the contact plates, the two 
fixed contacts working in conjunction with the 
upper contact plate e being connected, as shown, 
to two field windings on the motor. The electrical 
arrangements are such that when the upper contact 
is made, the motor rotates in a direction which 
moves the poise outwards, and vice versa. Small 
adjustments of balance are made in this way with 
the eddy-current brake on, the brake serving to 
prevent the motor from overrunning and thus 
setting up undesirable oscillations in the steelyard. 
If, however, a considerable movement of the poise 
is required to restore the balance, the steelyard will 
rise above or fall below the positions at which the 
upper contacts are just made, this excess movement 
being permitted by the flexibility of the arm carrying 


the upper contact e. The excess movement brings 
the lower contact plate f into contact with one or 
other of the fixed contacts near it, the latter being 
somewhat more widely separated than the upper 
fixed contacts. When a contact is made with either 
of the lower fixed contacts, the eddy-current brake 
is short-circuited through a current-limiting resist- 
ance, and the motor is therefore permitted to run 
freely so as to restore the balance rapidly. It 
should be noted, however, that as the balance 
point is approached the lower contact is broken, 
thus applying the brake and slowing down the 
motor which, nevertheless, will continue to run 
until balance is obtained, when the upper contact 
will be broken and the motor stopped by the brake. 

The balances are capable of handling loads up to 
600 kg. (1,323 lb.), and when automatic recording 
is in use, the poise can be moved over the whole 
measuring range in 30 seconds ; when the recording 
gear is out of action, the measuring speed can be 
considerably increased. Numerous tests made 
show that the maximum error of the balance does 
not exceed go\55th of the maximum load, while 
in most measurments the error does not exceed 
half this figure. The balance readings are trans- 
mitted to the recorders electrically, the transmitter 
being mounted directly on the balance screw, and 
being connected to a receiver which moves a 
recording pen in accordance with the load. The 
angle of incidence is also transmitted to the recorders, 
and the arrangements are such that all the six 
components measured can be automatically plotted 
against the incidence. Printing mechanism is also 
provided so that continuous records of all readings 
can be obtained in figures. 

In conclusion, it may be mentioned that this 
wind tunnel was completed towards the end of 1934, 
and the greater part of a year was occupied in 
calibration and preliminary experiments, regular 
research work having been commenced in September, 
1935. 








THE NEW YORK NATIONAL 
AUTOMOBILE SHOW. 


Tue thirty-seventh National Automobile Show 
was held at the Grand Central Palace, New York, 
from November 11 to 18, 1936, inclusive, while a 
number of manufacturers again had elaborate 
exhibits elsewhere in the city. The change from 
January to November, inaugurated the previous 
year, had proved entirely justifiable as an effort to 
stabilise employment and induce the buying of 
motor vehicles in the autumn, with the result that 
the November date is likely to be permanently 
adopted. The passenger automobile exhibits repre- 
sented 22 American and 5 English makes, with 
about 200 complete cars and chassis. As usual, 
a large number of accessories were displayed, 
and 7 makes of commercial vehicles were included 
in the exhibition. A new feature this year was an 
exhibition of trailers, this section proving so large 
that the fourth floor of the Palace had to be reserved 
exclusively for this display. About two dozen 
manufacturers were represented with a total of 
some 50 models. The British cars exhibited were 
the Acedes and the Lagonda, shown by Messrs. 
English Motors, Limited, the Austin shown by 
Messrs. J. L. Green and Company, the M.G, shown 
by Messrs. Motor Sports, Incorporated, and the 8.8. 
shown by Messrs, British Motors, Limited. As 
usual, the Ford Motor Company did not participate 
in the National Automobile Show as such, but in- 
stead had a concurrent exhibition elsewhere in New 
York. The Lincoln cars were shown with the Ford 
models, and it will be convenient to include these 
exhibits in a general review of the technical ad- 
vances in the American automobile industry. 

Most car builders have retained the previous 
year’s body lines with the addition of certain 
refinements. In general, bodies are lower and 
more roomy, with wider seats for greater comfort. 
There is a decided tendency to decrease the weight 
with a view to increasing economy in operation. 
One car is 250 Ib. lighter than its predecessor, and 
manufacturers are doing their utmost to reduce 
weight through the use of lighter materials and the 
best possible disposition of the metal. Some 








makers, for instance, are adopting the practice 
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already in use on certain British models of employ- 
ing box girder sections, made from light pressed 
steel welded at the joints, for the frames. Running 
boards and mudguards are narrower, due to the 
increase in body width, and the bridges between 
the front guards and the bonnet have been largely 
eliminated. In some makes, the front seats, in 
addition to being provided with an adjustment 
for fore-and-aft movement, are also now adjustable 
vertically. Greater room for the legs is made 
possible by more generous dimensions, as well as by 
the removal of obstructions, such as the gear lever 
and hand brake in the front compartment, and the 
tunnel in the floor of the rear compartment. The 
increase in the width and slope of wind-shields, 
which has become progressively greater during the 
last few years, has been continued in some of the 
1937 models in order to emphasise the streamline 
effect, which now seems to be fairly well established. 
Additional over-all length has been achieved in 
some cases by actually increasing the wheel- 
base, while in others the same effect has been 
secured by locating the radiator and engine further 
forward. The tunnel has been eliminated, with 
some exceptions, despite still lower floors, the latter 
resulting in lower centres of gravity and con- 
sequent improvements in riding comfort and safety. 
Those manufacturers who have attempted any 
material change in front-end treatment have, for 
the most part, adopted a horizontally finned 
radiator grill. In a number of cases, a striking 
effect has been attained by extending the lines of 
the grill to the bonnet louvres. With few excep- 
tions, the horns are concealed by the grill. 

A number of variations were noticeable in the 
bonnet design. Some of the bonnets swing about 
the conventional centre hinge with the sides cut out 
straight in line with the rear of the radiator shell, 
while others are extended to embrace the vertical 
centre third of the radiator grill. The conventional 
bonnet handles have completely disappeared in 
some designs in which the bonnet top is divided 
from the sides. In one make of the latter type, the 
sides are bolted in place, while another manu- 
facturer has provided an inside bonnet handle, 
which may be reached by twisting the radiator 
ornament, the top being then raised through a lever 
system. Doors are generally wide and sealed 
against bad weather by sponge rubber and other 
suitable means. The sharp-pointed handles of 
some of last year’s models are replaced by handles 
with ends curved in toward the body so that they 
will not be likely to inflict painful or fatal injuries. 
One manufacturer has introduced a novel rotary 
door latch which provides a positive lock with very 
little effort. 

Considerable progress has been made in insulating 
cars against mechanical, body, and road noises. To 
this end, the body of one make is mounted on 
chassis outriggers, equipped with rubber spools to 
prevent metal-to-metal contact between the chassis 
and the body. All-steel bodies with seamless roofs 
are general. In fact, improvements in sheet-metal 
fabrication have practically eliminated seams 
throughout the body. The whole body, from the 
channel roof bows to the floor, and from the cowl 
to the rear deck, ir an entity of structural steel. 
Defroster ducts are generally provided in the dash 
panel at the base of the wind-shield. They are 
used in conjunction with the car heater and a small 
blower, hot air being sprayed against the wind- 
screen in front of the driver. 

Turning now to the engines, there is a trend, 
especially in the more expensive cars, toward greater 
displacement and consequently slower running, 
quieter and more powertul engines, but there are 
also many cars in which, while the displacement is 
unchanged, the power has been increased. This is 
accomplished by obtaining higher volumetric effi- 
ciency, through larger carburettors and intake 
systems, freer exhaust passages, and larger or better- 
shaped valves. Still greater outputs are secured by 
supercharging, but this practice is confined to a 
few of the new models. Higher compression pres- 
sures are quite general, resulting in better power 
and economy, and in many instances fuel consump- 
tion is somewhat decreased despite higher power 
outputs. Pistons are generally fitted with more 
effective rings, including oil-control rings, and the 
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resistance and wear has been increased, but by 
processes which are not new. Aluminium pistons 
with the surface hardened and made oil-absorbent 
by an anodic treatment are popular. There are 
several advocates of aluminium heads for cylinder 
blocks, but the cast-iron head still finds extensive 
use. 
The whole field of carburation, including the 
preparation and proportioning of the mixture, 
manifolding, cylinder porting and related engine 
conditions, is being carefully studied. A new 
carburettor, called the Aerobat, was on view at the 
show. It is a double-float, single-bowl unit of the 
dual down-draught type. Improved operating 
conditions claimed for it are.that it will not flood 
when parked on steep grades; that it reduces 
hot starting difficulties ; that the metering system 
will function at any grade, and that it prevents the 
motor from missing or stalling on sharp turns or 
fast stops and provides smoother acceleration at 
low speeds. At least one maker employing super- 
chargers now utilises a belt drive instead of gearing, 
although gears are still used in the charger unit 
itself. This is said to add a flexible element in 
the drive and may make it quieter. Down-draught 
and ‘‘ non-percolating *’ carburettors, generally free 
from vapour-lock troubles, are widely used, and 
some have been re-designed to render the effect of 
fuel surging and of level changes in the float bowl 
less important in relation to uniformity of mixture. 
Consequent smoothness and uniformity in operation 
are attained. Vacuum-controlled spark advance, in 
combination with centrifugal advance, is being 
employed, and is claimed to give correct timing 
under all driving conditions. A number of corrosion- 
resistant materials for the cylinders have emerged 
from the laboratory stage and have proved beneficial, 
among them being austenitic cast iron, which is 
also used for the piston rings. The distortion 
problem also has a bearing on this subject. Better 
heat retention, quicker warming up, and more 
copious lubrication during the starting period alle- 
viates this condition. Engine-lubrication systems 
have been worked out to a point where, in some 
cases, it is never necessary to change oil except for 
using a somewhat more viscous oil in summer than 
in winter in areas where the differences in tempera- 
tures are great. This result is attained by several 
factors, including superior lubricants, better oil 
filters, relative freedom from crank-case dilution, 
and designs by which oil is drawn from the upper 
rather than from a low level in the crank-case. In 
many cars the rate of oil consumption is much lower 
than formerly. A new type of floating oil-pump 
feed and inlet pipe used -by one maker is claimed 
to eliminate the necessity for an oil pump. 

The testing department of practically every 
manufacturer is concentrating on the transmission 
problem with various means of control, but mostly 
with the stepped type of gear ratios. A greater 
number of cars are equipped with finger-tip control 
for vacuum actuation. Electrical and hydraulic 
methods of picking up the gears are being experi- 
mented with, and automatic controls, sensitive to 
speed and car-resistance variations, are said to be 
on the verge of commercial application. Among the 
outstanding developments, the swing to hypoid 
gears, even in cars in the lower price range, is 
perhaps the most generally adopted departure 
from previous tendencies. The employment of this 
type of gear is not novel in passenger cars, as they 
have been used with success on several previous 
makes in the more expensive range, but their 
general adoption is distinctly noticeable for the 
first time in the 1937 models. Their chief claim for 
superiority over other types of drive is that they 
permit the propeller shaft to be lowered, thereby 
allowing a lower floor and, if head room remains 
unchanged, a lower car or the elimination of an 
irregular or tunnelled floor. Some of the propeller 
shafts are provided with an extra joint, making a 
two-piece shaft which clears the floor boards without 
tunnelling and without using a hypoid axle, but 
still allowing a low floor. 

Overdrives which automatically reduce engine 
speed above car speeds of, say 35 m.p.h., by intro- 
ducing a higher gear ratio, thus reducing fuel con- 
sumption and engine noise under these conditions, 
are to be found in greater numbers. In certain of 
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| the new models, the driver may control the engag: 


ment of the overdrive by means of the accelerator 
pedal; on others similar results are secured bh) 
other methods. In one type of overdrive trans 
mission, the mainshaft gear drives a plate to 
which are attached out-of-balance weights. \t 
the predetermined speed, the centrifugal fore 
becomes great enough to overcome the springs 
holding these weights, and they are forced out 
against the drum that encloses them. Lifting th: 
foot from the accelerator then permits the weights 
and the drum to travel at the same speed so that 
the weights fit into notches in the drum. The 
drum then brings into action the new set of gears 
forming the overdrive. The overdrive can lx 
locked out or in by a control button on the instru- 
ment panel. In one position of this control, fre« 
wheeling is in operation until the overdrive engages. 
when it becomes automatically locked out. In 
the other position, the car remains in conventional 
drive through all its speed ranges. It is impossible 
to free-wheel in overdrive, giving the car all the 
advantages of free-wheeling at lower speeds, but 
none of its disadvantages at higher speeds. 

Generally speaking, suspension systems have not 
undergone any great changes in the 1937 models. 
Independent suspension of the front wheels is 
retained by all makes using it last year, and such 
changes as have taken place are of a minor character 
or by way of refinement. Options as between 
independent and conventional suspension are still 
being offered in some instances. Some makes of 
cars are fitted with stabilisers at the front, as well 
as the rear, of the chassis. A new idea in rear 
spring leaves is the insertion of waxed liners which 
are impregnated with an anti-friction material to 
assure a squeak-proof ride without lubrication. 
One maker has changed the coil springs of the 
independent front-wheel suspension from the closed 
to the open type. 

The increase in chassis length made necessary by 
the larger wheel base in several makes, together 
with the demand for stiffer frames, has resulted in 
the re-design of the frames on many cars. The use 
of X-type frame bracing, supplemented in some 
cases by bracing of other types, is quite general 
but not universal. I-beam sections in the X 
members are a relatively new departure. Box 
sections are more generally used, however, especially 
for the side members of the frame and for some of 
the cross-members. The welding of frame joints is 
more general and makes practicable forms of 
construction otherwise impossible. Although frame 
design has advanced, there are still significant 
examples of “‘ frameless” cars, so called, or more 
correctly stated, cars in which the body and the 
frame are combined into a single unit. At least 
three examples of such construction by as many 
different manufacturers, including some of the largest 
producers, were to be seen at the show, and there 
are advocates of such construction who expect it 
ultimately to displace the conventional type in 
which the frame and the body are separate, though 
complementary, units. 

Electrical systems have undergone re-design in 
several cars, the objective being greater current 
capacity in generators, because extra equipment. 
including radio sets, cigar lighters and heaters need 
frequent battery service. At the same time, 
batteries have been increased in size in some cases. 
In some instances a more accessible location for the 
battery has been adopted, such as under the hood. 
cowl or fender, with the intention in view that the 
occupants of the seats need not be disturbed 
to gain access to the batteries. With generators ot 
higher output voltage and current regulators are used 
to avoid overcharging batteries on long trips and 
still give a high charging rate when heavy drains on 
the battery have depleted its charge. The prevalence 
of all-steel body construction, including roofs, has 
presented a problem in connection with radio 
reception, inasmuch as heretofore the aerial has 
been placed in the roof. In the 1937 models, how- 
ever, the aerial is shielded by the steel of the top. 
so that some makers have placed the aerial under 
one or the other of the running boards. Others 
offer a demountable aerial for those who prefer good 
reception in preference to a top free of any obstruc- 
tion. 
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TESTS OF <A_ BOILER’ PLANT 
OPERATING WITH COKE BREEZE, 
SLACK COAL AND COKE -OVEN 
GAS. 

By Dirt.-Inc. Gzora Croce. 
(Concluded from page 635.) 
Load-Changing Tests.—These tests were carried 
out in order to determine the flexibility of the plant 
under rapid load changes, the object aimed at 
being the alteration of the load in the shortest 
possible time. They were treated as pure works’ 
tests and the control of the boiler was in the hands 
of a single operator. The rapidly varying conditions 

did not permit of the measurement of the feed 

water, which was automatically controlled by a 

Hannemann governor. The quantity of steam | 

produced was read off from a steam-flow meter | 

at intervals of 15 seconds during load changes, 
the steam pressure also being noted. Care had to be 
taken that increased steam output should be, as far 
as possible, at uniform pressure. Load changes | 
were dealt with by taking part of the steam | 
supply from the boilers connected in parallel, as | 
required, and in some cases by releasing some of | 
the steam by special blow-off valves. 
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and 15 seconds, as shown in Fig. 5. The relevant 
part of this diagram. is reproduced with a more 
open time scale in Fig. 6, in which the variation 
of steam pressure is also indicated. After operation 
for 1} hours at high output, the under-grate blast was 
shut-off and the layer of fuel 250 mm. (10 in.) 
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lhe first series of load-changing tests, the results 
of which are plotted in Figs. 5 to 7, on this page, 
were carried out with coke breeze. This series was 
divided into two parts, in the first of which, lasting 
from noon until 7 p.m. the same evening, the 
load changes were carried out in accordance with a 
pre-arranged schedule ; in the second part of these 
tests no programme was drawn up and the duty 
of the operator was to adjust the furnace conditions 
to meet any peak load, on a signal being given by 
the superintendent of the tests. The relation 
between steam output and time for the whole series 
of tests is plotted in Fig. 5. For the first five hours 
a fairly steady load, of about 12 per cent. of the 
normal, was carried and during this period the fuel 
was always in a proper state of combustion. The 





load was then increased to a maximum in 4 minutes | 





thick on the grate was allowed to advance up to the 
bridge. The grate was then stopped and the flue 
dampers closed. They, and also the steam meter 
stop cock, were sealed in position for the subsequent 
period of 10 hours, during which the boiler was shut 
down. When the under-grate blast was shut-off, 
there was an immediate and abrupt decrease in 
output, with a gradual final fall from 34 tons per 
hour to zero in 40 minutes. The steam generated 
during this last period was due entirely to radiation 
from the brick setting. Cooling-down of the boiler 
was prevented as much as possible by opening two 
flue doors in front of the flue dampers. When a test 
was made 2} hours after shutting down, no obser- 
vable radiation from the layer of fuel or brick setting 
was found. 





During the period of shut-down, the boiler re- 
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mained connected to the steam distributing network, 
but no output was indicated between the last 
time of reading the flow meter, at 7.13 p.m., and 
the time of re-starting. After being shut-down 
for 10 hours, the boiler was again fired up. The space 
below the grate, which by this time had become 
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charged with C O, and other products of combustion, 
was cleared by operating damper b Fig. 1, page 634, 
ante, and connecting it to the duct a, which is connec- 
ted to the suction of the forced-draught fan. In 
this way the accumulated products of combustion 
were prevented from passing through the layer 
of fuel. The supply of fresh air was then regu- 
lated by damper c, and the under-grate blast 
started, the dampers for the sixth zone of the grate 
being opened. After one minute, a few blue 
flames could be seen on the fuel bed, and a few 
minutes afterwards sparks were visible above the 
last zone. These increased so rapidly that the 
fifth zone could be brought into operation after 
three minutes. At the end of four minutes, steam 
was again being generated and full output was 
reached in 124 minutes, as shown in Fig. 5. The 
portion of this diagram relating to the re-start 
is reproduced to a larger time scale in Fig. 7. From 
this time onward, as previously mentioned, the 
schedule of load changes had not been pre-arranged 
and the times of reaching full output depended 
on the dexterity shown by the boiler attendant in 
responding to signals made to him. The increase 
of load at 7.20 a.m. was taken up comparatively 
slowly owing to the stoker having allowed the 
combustion to die down to too low a rate. This is 
indicated in Fig. 5. The other increases in load 
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were carried out more rapidly as the skill of the 
stoker increased. 

Fuel Changes.—A series of tests was carried out 
in which the boiler was changed over from coke to 
gas-firing and vice versa. The necessity for such 
changes may occur in the everyday operation of the | 
Deschowitz power station, in which coke-oven gas | 
and coke breeze are both used as fuel, as the total | 
quantity of gas available is insufficient for running 
the station. At times the gas supply may fail, 
so that it may be necessary to change over to coke | 
firing at a moment's notice. Starting from various 
fixed initial loads, two types of test were carried out, 
In the first, it was assumed that the load had to} 
continue to be carried entirely by coke firing, after | 
the failure of the gas supply, while in the second | 
the assumption was made that full output was | 
required just at the moment that gas was no longer 
available. The results of the tests are plotted in 
Fig. 8, those carried out at 9.10 a.m. and 1.10 p.m. | 
representing cases of the first type, and those at 
12.15 p.m., 1.50 p.m., and 2.35 p.m. cases of the 
second type. In this diagram the areas a with crossed 
hatching represent steam generated by gas firing, | 
and the single-hatched areas 6 that generated by 
coke firing. As will be noted, in all cases a per 
centage of the initial load was carried by coke ; the 
percentages generated by gas shown in the diagram 
were calculated from the efficiency tests for pure | 
gas firing and the quantities of gas being consumed. 
The gauge readings for these latter quantities are 
plotted in the lower part of Fig. 8. 





It will be seen that in the first two tests, in which 
the initial output chosen was not greatly below 
normal, the change-over to coke firing only was 
achieved without even a momentary fall in output, 
and that in the second case a maximum output was 
attained in 2} minutes. In these tests 30 per cent. 
of the initial load was being carried by coke. In 
the tests made at 1.10 p.m., 1.50 p.m. and 2.35 p.m., | 
the change-over to complete coke firing was in each 
case followed by a fall in output for a few minutes, 
but in the first two of these only some 12 per cent. 
of the initial load was covered by coke firing, while | 
in the last case, although the coke percentage was | 
initially greater, the output was trebled in 4) 
minutes. The evaporation and  steam-pressure 
curves for the 2.35 p.m, tests are plotted to a greatly 
increased time scale in Fig. 9. 

The tests as a whole indicated that coke breeze | 
may be economically employed even on wide travel- | 
ling grates. It is of particular interest to note that 
it was not found necessary to resort to pressures 
above atmosphere in the combustion chamber. This 
tends to increase the life of the brickwork. The tests 
showed that coke breeze is a particularly valuable 
tuel for cases in which prolonged shutting-down may 
be necessary, since it does not deteriorate when 
lying on the grate for long periods and, providing 
the coke is at least at reaction temperature, 500 deg. 
C. (932 deg. F.), the furnace may be fired up at any 
time by starting the forced draught. Owing to the 
fact that coke breeze must be raised to reaction 
temperature before it ignites, it is necessary to heat 
it up, by radiant heat, on the front part of the 
grate, and when the reaction t mperature has been 
reached, to start combustion by blowing in. A good 
zone division is of importance, since care must be | 
taken that the fuel on the front portion of the grate 
is not cooled down by the incoming air. Combus- 
tion on the rear part of the grate takes place, 
generally speaking, with the fuel in suspension. The | 
effect of zoning is well shown in Fig. 10. By| 
adjusting the zones it is possible to obtain a close | 
control of the rate of combustion. 

Costs.—The costs of generating steam by means 
of coke breeze and slack coal in this plant are set out | 
in Fig. 11, on page 661. The figures for costs of fuel, 
attendance, spares, &c., have been taken from the | 
works’ records. The capital charge is based on a | 
figure of RM. 700,000 as the cost of two sectional- 
header boilers without economisers but including the 
cost of the boiler-house ; for a corresponding installa 
tion with economisers, a capital cost of RM. 750,000 
is taken. Interest and depreciation are reckoned at 
11 percent., and the output per annum at 157,000 tons 
of steam, corresponding to an average output of 18 
tons an hour, the assumption being made that one 
boiler is in service and the other acting as a reserve. 
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HEAVY ROLLING-MILL GEAR UNIT. 
CONSTRUCTED BY MESSRS. DAVID BROWN AND SONS (HUDD.), LIMITED, HUDDERSFIELD. 


(For Description, see Opposite Page.) 
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As the quantities of coke breeze were, in this case, so 
small as to be unmarketable, the price at the power 
plant quoted for the coke breeze is merely that of 
transport. To represent this, the cost is taken at 
RM. 1-5 ton per ton, but the diagram also gives the 
cost of steam on the basis of coke breeze at RM. 4-5 
per ton. The costs with coal slack at RM. 6-35 per 
ton are also given. When calculating the cost of fuel 
the coefficient of evaporation was taken as 7 per cent. 
less than that obtained in the trials in order to make 
allowance for the chemical purification of 20 per cent. 
of the feed water, which experience showed to be 
necessary. The costs of steam, varying from RM. 
0-24 to RM. 0-88 per ton, when the cost of fuel alone 
is considered, or from RM. 1-17 to RM. 1-78 per ton 
when capital charges are included, are remarkably 
low. A comparison of the costs with and without an 
economiser shows that, in view of the lack of a 
market for the coke breeze, the omission of an 
economiser is justified. When the coke cost is 
taken at RM. 1-5 per ton, the cost of steam works 
out less without an economiser than with one. 








British STANDARD SPECIFICATION FOR CARTRIDGE 
Fuses ror Rartway-SiGNaLuine Crracurrs.—The British 
Standards Institution, 28, Victoria-street, London, S.W.1, 
has recently issued a specification No, 714-1936, 


tor cartridge fuses for use in railway-signalling circuits. 
The general construction of the fuse is not stipulated, 
the capping and overall dimensions have been 
rigidly standardised in order to ensure interchangeability. 
rhe price of copies of the specification is 2s. 
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SONS (HUDD.), LIMITED, 
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HEAVY ROLLING-MILL GEAR UNIT. 


At one time little attention was paid to the efficiency 
of mill gearing, as it was considered that the heavy duty 
which it was called upon to perform, and the rough 
conditions under which it was operated, rendered 
refinements out of place. In recent years, however, 
the demand for efficiency in every part of the works has 
led to careful consideration being given to the possibility 
of improving the old-type mill, and, as a result, almost 
revolutionary changes have been effected. Bearing 
materials of bakelite or similar composition, having a 
greatly extended life, have been introduced for the 
rolls, and are now in common use, and close attention 
has been given to the design of every portion of the 
mill with a view to improving its efficiency. The 
cumbersome coarse-pitch gears at one time in use have 
been replaced by relatively fine-pitch gearing, and both 
the material employed for the wheels and the accuracy 
of generation of the teeth have been greatly improved. 
The new gears are not only much stronger than those 
which they have replaced, but also ensure that the 
load is distributed over a greater tooth area. In 
addition to these advantages, they run much more 
quietly. The advances which have been made in the 
design and construction of the reduction-gears are 
well brought out by a large unit recently built for a 
light plate mill by Messrs. David Brown and Sons 
(Hudd.), Limited, Park Works, Lockwood, Hudders- 
field. This unit, which is illustrated in Figs. 1 to 18, on 
this and the opposite pages and on Plate XXXV, is of 
particular interest not only on account of the design of 
the gears themselves, but also of the bed, which is a 
notable example of fabricated work resulting in a saving 
in weight with an actual increase in strength. 

As will be clear from Fig. 7, Plate XXXV, the unit 
consists of a single-reduction gear with double-helical 
wheels. The shafts carrying the two wheels are mounted 
at 81-333 in. centres, and the working face of the gears is 
36 in. wide. The normal power transmitted is 1,500 
brake horse-power, and the gear is required to operate on 
either of two ratings. At the first rating, the speed re- 
duction is from 250 r.p.m. to 33-41 r.p.m., witha working 
peak of 4,750 brake horse-power. At the second rating, 
the speed reduction is from 500 r.p.m. to 66-82 r.p.m. 
with a working peak of 11,750 brake horse-power. 
Flywheels, not shown in the illustrations, are mounted 
on each end of the pinion shaft outside the bedplate. 
Each flywheel is of forgei steel, 140 in. in diameter, 
and is made up of two solid-steel slabs, each 4-5 in. 
thick, securely bolted tcgether to form a complete 
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| flywheel 9 in. in thickness. The flywheels are secured 


to the shaft by solid-forged half couplings. The total 
kinetic energy of the two wheels is 27,000 h.p.-seconds 
at 250 r.p.m. The reduction unit is fitted with a 
forced lubrication system to supply oil to all bearings, 
and to spray the gears at the point of engagement, 
the pump being normally driven from the pinion shaft. 
An auxiliary electrically-driven pump is fitted for 
starting up. 

The wheel has 217 teeth, and the pinion 29 teeth, 
the pitch being 2-077 in. The teeth were generated by 
the hobbing process usually associated with marine 
turbine gearing. A photograph of the wheel on the 
table of the hobbing machine is reproduced in Fig. 6, 
while details of the wheel itself are given in Figs. 15 
to 17. It is made from cast steel in two halves, split 
in the path of the teeth, as shown in Fig. 16. The 
two halves were bolted together with turned and fitted 
bolts prior to cutting the teeth. As already stated, 
the working face is 36 in. wide, the actual width of the 
wheel being 384 in. with a 24 in. gap in the middle. 
The wheel has eight arms of double H section, as 
shown in Figs. 15 and 17, and is keyed to the shaft by 
two tangential keys to reduce the stresses in the joint 
bolts. The machine on which the teeth were hobbed, 
illustrated in Fig. 6, was designed to meet Messrs. 
David Brown's requirements. It is of the double-headed 
type, and employs relief-ground hobs simultaneously on 
both helices. It is capable of dealing with gears up 
to 14 ft. 3 in. in diameter, and is electrically driven and 
equipped with special dividing mechanism. It can be 
fitted with two alternative tables, one 5 ft. 6 in. in 
diameter and the other 10 ft. 6 in. in diameter. The 
maximum face width which can be dealt with when the 
small table is in use is 8 ft. With the larger table, and 
with the wheel support shown in the illustration in 
position, the maximum face width which can be dealt 
with is 7 ft. The maximum vertical distance between 
the centre of the hob spindle and the top of the small 
table is 10 ft. 3 in., this distance being reduced to 
9 ft. 3 in. when the larger table is in position. The 
overall length of the machine is 40 ft., and the width 
approximately 19 ft. The maximum diameter of the 
hob that the machine will accommodate is 94 in. The 
hobs themselves are made in Messrs. David Brown’s 
own toolroom. They are relief-ground after hardening, 
not only to eliminate any distortion errors, but to 
ensure preservation of the tooth form after resharpening. 
With this type of gear, a gap, already referred to, is 
required between the helices to give the necessary hob 
clearance. A view showing the pinion being hobbed is 
reproduced in Fig. 10, the machine employed is also 
of Messrs. David Brown’s own design. It is of the 
two-headed type, but either head can be used inde- 
pendently, only one head being in use, for example, 
in the operation shown in the illustration. The machine 
is driven by a 20-h.p. motor, and will take work up 
to 10 ft. in length. The maximum diameter of the 
blank when using a 3-in. diameter hob is 36 in. The 
minimum diameter of the blank when using both heads 
on work having only a small face width, such as a 
3-in. helix, or when the heads are practically opposite 
to one another, is 18 in. If the two heads are 15 in. 
apart, the minimum diameter is 11 in., and if they are 
20 in. apart the minimum diameter is 3 in. The 
overall length of the machine is 29 ft. 9 in., and the 
width is approximately 13 fi. 

Before deal'ng with the bed of the gear unit, it may be 
mentioned that the wheel shaft is 17 ft. 6 in. in length. 
The diameter of the shaft under the wheel is 28 in., 
and the diameter at the bearings is 20 in. The shaft 
is ground under the wheel and on the bearings, and 
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an oil thrower is provided at each end of each bearing. 
The pinion-shaft is integral with the pinion; it is 
16 ft. long and is 16 in. diameter at the bearings. 
The flanges for the flywheels are 32 in. in diameter, 
and oil throwers are again formed at each end of each 
bearing. The wheel-shaft made from mild steel 
having a maximum stress of 28 tons to 32 tons per 
square inch and a minimum elongation of 27 per cent., 
and the pinion shaft is of high-carbon steel having a | 
maximum stress of 45 tons to 55 tons per square inch | 
and a minimum elongation of 14 per cent. The frame 
shown mounted on the machine for the facing 
operation in Fig. 9, Plate XX XV, while Figs. | to 5, page 
662, illustrate the construction of the frame in detail. | 
It will be observed that it is built up from standard | 
steel rolled sections, braced by flat plates. The two 
main side members carrying the bearing housings are 
formed by two parallel H girders, as shown in Fig. 4. | 
The girders are 24 in. deep by 7} in. wide and are at 
18-in. centres. They are bridged at the top by the 
housings and by a plate at each end, as shown in 
Figs. | and 2, and underneath by corresponding end 
plates and by five plates located under the pedestals. 
In addition, vertical cross-flanges are introduced, as | 
shown in Fig. 2. The two end members of the frame 
are made up of two parallel channels of 24-in. by 5-in. 
with bolted joints at the middle to divide | 
the frame as a whole into two halves, as shown in| 
Fig. 2. Bearing plates are welded on the top of the | 
inner girder flanges to form seatings for the oil cooler 
and other The whole of the frame 
electrically welded together, and the method of welding | 
in the housings is of particular interest. The housings 
are of cast-stecl, and one of the wheel-shaft housings is 
shown separately in Figs. 13 and 14. It will be noticed 
that it is provided with a flange on each side which 
rests on the faces of the two side girders of the frames. 
The girders are cut away to clear the underside of the 
housing, and the outer side of each top flange is also 
eut away to allow the lower portions of the side flanges 
on the housings to fit over the girder webs. The 
housing is then welded in along the edges of all the 
faces in contact. As shown in Fig. 1, heavy plates 
are welded in under the girder flanges to receive the 
bearing-cap bolts, which are held in place by cotters 
underneath these plates, and finally, angle plates are 
welded to the web of the girder and the underside of 
the housing flange to impart additional stiffness. In 
addition to being welded on to the frame girders, the 
housing is provided with a heavy bolt at each end, 
passing down through one of the plates already referred 
to as being welded across the underside of the girders. 
The mounting of the wheel-shaft housings,s hown in 
Figs. 1 and 2, is very similar, except that in this case the 
additional bolts are omitted. The boring and facing 
of the housings is affected after assembly of the bed 
plate, thus ensuring perfect alignment and accurate 
location of both gears and shafts. The bearings proper 
are also bored in position, and in order that there shall 
be no possibility of their rotation during this operation, 
the shells are provided with flat faces where they fit 
into the housings, as shown in the views of one of the 
wheel-shaft bearings given in Figs. 18. 

As regards the lubricating arrangements for the unit, 
the mechanical oil pump, which is of the gear type, is 
shown coupled to the pinion-shaft in Figs. 7 and 8. The 
oil is delivered through a non-return valve, shown in the 
foreground, to the vertical branch passing over the top 
of the bed, where the oil is delivered to the spray for 
the teeth, above which is the pressure-regulating valve. 
A branch on the pipe below the outlet to the spray 
delivers part of the oil through the cooler shown on 
the left, after passing through which it is delivered to 
the various bearings. The pipes leading from the 
cooler to the bearings can be seen in Fig. 8. The 
whole of the gearing is encased, as shown in this illus- 
tration, the pump taking its supply from a sump 
formed by the lower half of the casing. 
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MESSRS. WATERLOW’S NEW 
PRINTING WORKS AT PARK ROYAL. 


As what is probably one of the best equipped printing 
works in the world is to be publicly opened on Decem- 
ber 21, a brief account of it will, no doubt, prove of | 
interest. The works, whic adds another to the seven 
factories of Messrs. Waterlow and Sons, Limited, 26 and 
Winchester-street, London, E.C.2, has been 
erected at Park Royal for the special purpose of 
printing 7'he Radio Times from January , 1937, onwards. 
The presses have been designed to meet the future | 
requirements of the publication; that is, to permit of | 
a weekly edition of a maximum of 124 pages and a 
two-colour cover. There are, at present, six rotary 
presses, each capable of producing 24,000 of such 
copies per hour, cut, folded, stitched and delivered in | 
quires ready for packing. Each press consists of five 
units in line. These print the inside matter, other 
units at right angles printing the covers. The presses 
are in three tiers, the lowest of which is on the same 








leach lamination of which holds a repeating series of 
| four pages, that is, two on one side and two on the 


| Acton Conveyor and 


which occurred in the last sentence of the penultimate 
| paragraph of his letter on Electrical Units and Dimen- 
| sions, printed on page 648 of our last week's issue. 
the sentence referred to, 
read 12 shillings 
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level as the paper store, so that the reels, each about 
3 ft. in diameter and containing 5 miles of paper, are 
easily handled. Two reels are accommodated under 
each press in order to ensure continuity of action, a 
full reel being rapidly substituted for an empty one. 
A notable feature in this part of the presses is an 
automatic paper-tensioning device, magnetically and | 
mechanically operated. The drive is also situated on | 
this floor and consists of two 70-h.p. motors per press, an 
arrangement which enables the machine to be run, if 
necessary, as two independent presses on different pub- | 
lications. Control is from push-button pedestals with | 
warning lights situated on the second tier platform. 

The second, or printing tier, consists of two pairs of | 
type cylinders for each unit, each cylinder carrying 
12 semi-circular stereoplates of two pages. Printing 
is, of course, done on both sides of the web at once, | 
and, as the pages are duplicated, two complete copies | 
of each issue are produced per revolution. Here, again, 
is a new ingenious device which stops the main motors | 
should the web break. The third tier is in the form 
of a framed tower in the centre of the press. The pages 
leave the printing cylinders in a wide web, which is 
then cut into strips of the depth of the finished page. 
These strips are assembled in the correct order of the 
pages in the tower and are completed by the covers, 
the direction of feed of which is turned through a 
right angle by rollers set at 45 deg. in the horizontal 
plane. The material now consists of a band of copies, 





other, the different layers being in order with the cover 
on the outside. This band descends the tower and is 
stitched with two wire staples at the necessary intervals 
of its length, the stitching being done by plungers 
moving in and out of the surface of rotating cylinders. 
These cylinders also carry serrated knives which cut 
the assembled web at points midway between two 
rows of stitches, and completed copies, in the flat, 
are then automatically folded and passed to a travelling 
belt, the carriers of which remain stationary until a 
quire of completed copies is collected, when they move 
on to the delivery point, the bundles being removed by 
hand. The presses were designed and manufactured by 
Messrs. R. W. Crabtree and Sons, Limited, Water-lane, 
Leeds, the drives and controls being supplied by 
Messrs. Meech Electric Drives, Limited, 19, Farringdon- | 
street, London, E.C.4. 

The quires as they are taken from the presses are 
deposited on the carriers of an elevator close at hand, 
which take them up to an elevated conveyor running 
down the room above the presses. At the other end 
of the conveyor the bundles are removed and deposited 
on an endless horizontal slat conveyor, arranged in 
an oval measuring 105 ft. by 30 ft. Inside the oval 
are a number of tables, flush with the conveyor, and 
at these the packers are stationed. The men remove | 
the bundles as they pass on the conveyor, wrap, tie | 
and label them, and then deposit them on inclined 
belt conveyors to be delivered to a bench from which 
they are loaded into vans for distribution. The con- | 
veying installation was supplied by Messrs. North 
Elevator Company, Limited, 
Wales Farm-road, London, W.3. The press room has 
an area of 31,200 sq. ft., the roof being carried on 
lattice girders of 156-ft. span without intermediate 
support. The natural and artificial lighting and venti- 
lating and heating equipment are of the most mod- 
ern type. A glazed gallery at one end of the room 
earries the main switchboard of six panels. The com- 
posing room, stereotyping room and ink-preparation 
rooms are also arranged on modern lines. The 
composing machines were made by Messrs. Intertype, 
Limited, Farnham-road, Slough, and the stereotype 
machines by Messrs. Crabtree. Messrs. H. W. Dutton 
and Company, Limited, 25, Victoria-street, London, 
S.W.1, were responsible for the heating and ventilating 
system, and the artificial lighting was installed by 
Messrs. Bell Brothers and Company (London), Limited, 
37, Camomile-street, London, E.C.3. The building 
itself was erected by Messrs. Allnatt, Limited, Park 
Royal-road, London, N.W.10, under the supervision 
of Messrs, Sir Alexander Gibb and Partners, consulting 
engineers to Messrs. The Park Royal Development 
Company and of Mr. Maurice Gibbs, P.A.S.I., surveyor 
to Messrs. Waterlow. 














Tue Foxancrat Aspgct or Roap AccipENTs.—Owing 
to a regrettable mistake, the note on page 644 of 
our issue of December 11 attributes the information 
supplied to us on the above subject to Major Cook. 
Actually it was furnished by Mr. F. W. Duckham, as 
will probably be clear from the reference to Mr. Duckham 
earlier in the note. 


ELecrricaL Dimensions AND Units: Erratum.— 
Dr. Lanchester has asked us to correct a printer's error 
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‘Dec. 18, 1936. 


THE INSTITUTION OF WATER 
ENGINEERS. 

Tue forty-first winter general meeting of the Institu- 
tion of Water Engineers was held on Friday, Decem- 
ber 4, at the Institution of Civil Engineers, Great 
George-street, Westminster, 8.W.1, under the chair- 
manship of the president, Mr. Neil James Peters, 
M.Inst.C.E. The first part of the meeting consisted 
of a discussion of the Interim Report of the Hydro 
logical Committee on the Recent Drought, presented 
by the chairman of the Committee, Mr. H. J. F 


|Gourley, it being considered that members should 


have such an opportunity before publication of th 
Report. 

In the second session of the meeting two papers, 
previously circulated and taken as read, were discussed. 
These were ‘‘ German Waterworks Practice,” by Mr. 
John Bowman, M.Inst.C.E., and “‘ The Hydro-Geology 
of the Lower Oolite Rocks of England,” by Mr. R. C. 8. 
Walters, B.Se., M.Inst.C.E. Mr. Bowman’s paper 
opened with an outline of the geography and geology 
of Germany. Until recently most of the large towns 
depended on the great rivers, or tributaries to these, 
on the banks of which they stand. <A great amount 
of the land lay at less than 600 ft. above sea level. 
The low-lying lands and valleys were well provided 
with water-bearing strata, and the higher ground for 
the most part also contained these. The averag: 
rainfall varied from 20 in. to 22 in. per annum in the 
lowest lands, to 47 in. in the Bavarian Alps, but heavy 
falls were not uncommon. The amount of evaporation 
was uncertain, but it was estimated that in some 
districts it amounted to nearly 60 per cent. About 
94 per cent. of the water supplies were communal, 
4 per cent. privately owned, and 2 per cent. combined 
private and communal supplies. The use of upland 
surface water stored in reservoirs was not general. 
River water was being eliminated as a source of supply 
in some cases and ground water being substituted ; 
by far the greater proportion already came from the 
latter source. The total population was 65,000,000, 
and returns from 734 towns and areas showed that the 
average consumption in 1931 for the 33,395,000 inhabi 
tants concerned was about 28-9 gallons per head. 

The largest storage reservoir in Germany was the Sose 
Reservoir, on one of the watersheds of the Hartz 
mountains. A smaller reservoir was situated above 
it to intercept silt, stones, &c., in times of abnormal 
flooding. The total capacity of both reservoirs, 
when full, was 5,650,000,000 gallons. Below the main 
dam, which was 1,700 ft. long and of earth with a 





| concrete core, there was a basin containing 66,000,000 


gallons. The drainage area was 18 square miles. 
Filtration and chlorination were practised. Hamburg 
was the first town to have a municipal water system 
This was due to William Lindley, an English engineer, 
who drew unfiltered water, funds not permitting filters, 
from the river 2 miles above the city and pumped it 
into towers for distribution. Extensive settling 
basins and open sand filters had now been added, but 
the increase of effluents in the river was causing a 
change-over to ground-water supply from two areas 
One of these had 10 deep bores, and 26 others of less 
depth. A strip of ground 600 yards wide along th« 
lines of bores had been reserved and two irrigating 
channels in it received water pumped from the river, 
which water sank through and kept up the supply of 
ground water. The second area contained 304 bores 
and was 5 miles long. The water underwent rapid 
double filtration. Other towns, such as Breslau, had 
adopted the system, in which open lakes or wide ditches 
kept full of water replenished the ground water for th 
deep-well supply. Altona was also abandoning water 
supplies drawn direct from a river. 

Bremen used about eight parts of water from the Rive 
Weser, and five parts of the Sose Reservoir water. 
The river water was coagulated with alumina and 
settled in tanks, after which it passed through open sand 
filters to be mixed with the reservoir supply in the 
clear-water tank. Nuremberg had three sources of 
ground water which required little treatment and was 
pumped to a high-level underground tank for distribu 
tion. A special distribution scheme had had to b 
constructed this summer to accommodate about 
1,000,000 visitors as well as large military camps on 
the occasion of the Nazi Party meeting. This under 
taking had been completed in five months. Frankfort 
on-Main had three ground-water supplies, in one cas 
the source being a very deep well. The pumping 
machinery was here situated at the bottom of the well 
The plant was undergoing transformation to elect! 
driving. No purification had, so far, been applic: 
to the water, but the question was under consideration. 
An independent system of piping supplied water fo! 
street and garden watering. Wiesbaden had an under 
ground supply with a gravitation system to the cit) 
and a pumped supply from the River Rhine. Th 
latter had settling tanks and an aeration filtration 
system. The unfiltered gravitation supply was mixed 
with the filtered water in the proportion of about | to - 
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THE HOBBS TRANSMISSION FOR MOTOR VEHICLES. 


CONSTRUCTED BY MESSRS. 


Fig.1. 


THE MAUDSLAY MOTOR COMPANY, 









































Fig. 4. Compitete Gear-Box ASSEMBLY. 


Heilbronn, though a comparatively small town, had a 
supply of ground water from an area in which there 
was a heavy strata of salt. When the River Neckar 
was low the water had a distinctly salty taste which 
was not apparently objected to. 

Stuttgart was a difficult town to supply, as it lay 
in a saucer-like area with houses on the slopes, the 
range of levels being over 800 ft. About 24,000,000 
gallons daily was needed, about 50 per cent. of which 
came from the Wurtemberg' regional water scheme, 
20 per cent. from lakes, and 16 per cent. from ground 
water in the River Neckar area, the remainder coming 
from various groups of springs. The lake water was 
treated with clay and sulphate of alumina before 
entering a settling basin. Thence it passed to a 
second settling basin having received a dose of powdered 
activated carbon in transit. Passage through rapid 
filters was followed by chlorination and _ filtration 
through granulated carbon. This process gave a very 
satisfactory water. The Neckar area ground water 
was passed through slow sand filters, chlorinated, and 
subsequently de-chlorinated before passing into the 
pure-water tank. The River Neckar may be drawn 
upon directly in time of emergency. Provision is made 
for this by preliminary chlorination and addition of 
sulphate of ammonia. After passing through rapid 
filters charged with powdered carbon, it is transferred 
to slow sand filters, to be afterwards chlorinated and 
de-chlorinated before mixing with the ground water. 
The result in this case also is quite satisfactory. The 
town of Munich possessed, probably, the most perfect 
water supply of any city in the world. It was ground 
water collected at such a height above the city that 
no pumping was required. The drainage area, which 
provided excellent water, was about 6 square miles in 
extent, and consisted of about half forest land and 

bout half uncultivated meadow land. The works lay 
in the valley of the River Manfall, flowing from Lake 
Tegernsee at the foot of the Bavarian Alps. All the 
water from the lake does not flow out by the river, 
but finds its way under deposits of diluvial gravel to 
join the river farther down. It is this water which is 
intercepted at the foot of the strata and is conveyed 
by tunnels and aqueducts to the town. 





The Hanover State regional water scheme included 
the Sose Reservoir already mentioned. The pipe line 
terminated at Bremen and was the longest in Europe, 
being 125 miles in length. The total amount of water 
delivered was about 8,000,000 gallons a day, of 
which Bremen took 3,500,000 gallons. Fourteen other 
towns were also supplied. The Wurtemberg State 
regional water scheme took water from underground 
sources in the valley of the River Danube east of Ulm, 
and supplied water to 12 towns and about 12 districts, 
the latter covering 138 small towns and villages. A 
population of 650,000 was supplied and the highest 
daily delivery was 20,000,000 gallons. 

Water towers were much used, but in some towns 
nad become virtually balancing towers, the pressure 
being kept up by large tanks which acted in a somewhat 
similar manner to the air vessel of the hydraulic ram. 
A unique example of a water tower was in Hamburg. 
This had two tanks, one above the other, and also an 
underground tank. The overflow from the upper 
tank led into the lower one, which, in turn, had a pipe 
leading to the underground tank. A water turbine 
driving a pump was inserted in this pipe. When the 
draw-off was lowest the pressure rose, filling the 
lower tank. The water from this passes to the lower 
tank driving the turbine which filled the upper tank. 
When this occurred, the pump was stopped, and the 
remaining overflow from the lower tank filled the 
underground tank, so that all three tanks were filled in 
the night. During the hours of greatest consumption 
the water in all three tanks was brought into use to 
assist the pumping station to maintain the pressure in 
the distribution system. The upper tank was dis- 
charged into the lower one, and the underground water 
was pumped into the distribution main as required. 
The total storage gathered in the three tanks during 
the night was 2,500,000 gallons. The remainder of the 
paper discussed the piping generally used in Germany. 
Nearly 90 per cent. of it was cast-iron, steel only being 
employed for the larger sizes and long pipe lines 
under heavy pressure. New jointing materials, such 
as rubber and aluminium wool, were used to reduce the 
consumption of lead and copper. [ron and galvanised 
iron are very generally used for house supply, which 
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was almost entirely by meter. Hot water was generally 
obtained from gas-heated geysers. Taps and fittings 
were not tested and stamped, but each type had to 
be approved. Flushing valves, instead of the ordinary 
flush system, were being more used. Water un- 
accounted for by the meter varied from 15 per cent. 
to 25 per cent., a figure comparing with American 
experience where metering was adopted. 

Mr. Walters’ paper was illustrated by some excellent 
maps showing the general direction, extent and magni- 
tude of the underground flow in the Oolites. In these 
the underground water level was shown by contour lines 
which could be read exactly as contours on a surface 
map. The chemical changes occurring in underground 
water were indicated by lines where the chemical com- 
position of the water was the same. Such data could 
be applied in the selection of sites for wells and bore- 
holes, and in some instances affected considerations 
of stream flow and reservoir design. 








THE HOBBS TRANSMISSION 
FOR MOTOR VEHICLES. 


One of the outstanding problems facing motor 
vehicle designers has been te develop a transmission 
system by means of which the engine characteristics 
can be employed to the best advantage under the 
widely varying road conditions which occur in practice. 
It was realised from the first that the step-down gear- 
box was only a compromise, and that the logical 
development of this arrangement was to increase the 
number of steps until an infinitely-variable gear was 
attained. Among the earlier efforts in this direction 
may be mentioned the Hele-Shaw hydraulic trans- 
mission, the Entz electric transmission, and a variety 
of mechanical transmissions such as the De Lavaud, 
Constantinesco and Spontan transmissions. None 
of these developments survived the test of time, so 
that the problem could be regarded as still unsolved. 
Recently, the question of designing an_ infinitely- 
variable gear has been attacked from new angles, one 
of the most interesting developments being the Hobbs 
gear, designed by Mr. H. F. Hobbs, which is being 
marketed by Messrs. The Maudslay Motor Company, 
Limited, of Coventry. This gear is purely mechanical, 
and at first sight appears to resemble the Spontan 
gear, designed by Mr. F. Ljungstrém, and described 
in ENGINEERING, vol. cxxiv, page 658 (1927). As a 
matter of fact, however, as will appear from the 
following description of the Hobbs gear, the two designs 
differ almost fundamentally, an essential feature of the 
Hobbs gear, the utilisation of the natural torsional 
oscillations of the propeller shaft being absent in the 
Spontan design. 

The Hobbs gear is illustrated in Figs. 1 to 20 on this 
page, and on pages 666, 667 and 670, and on Plate 
XXXVI, and to explain its operation we may use the 
diagrammatic representation of the essential parts shown 
in Fig. 1. It will be observed that there is an epicyclic- 
gear planet-wheel carrier mounted on the flywheel, 
of which the corresponding sun pinion is mounted on the 
propeller shaft. Out-of-balance weights are attached 
to the planet-pinion shafts. There is a subsidiary 
flywheel and a mechanical valve in the form ofa free- 
wheel or roller clutch mounted on the propeller shaft, 
the outer ring of the free-wheel being fixed to the casing. 
The epicyclic gear with the out-of-balance weights 
also formed an element in the Spontan gear, and 





performed the same function. To follow the action, 
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it may be assumed that the engine flywheel is revolving 
at some arbitrary speed. If the weights were not} 
present, the planet wheels would simply revolve round 

the sun wheel without rotating the latter, as the sun 
wheel would be held stationary by the inertia of the 
vehicle. The effect of the weights can be most readily 

followed from Fig. 2. When they are in the position | 
oa, the centrifugal force will act radially through 
their pivots, and will therefore not produce any torque 
on the sun wheel. As the weights move towards the 
position o b, however, a torque will be generated tending 
to turn the sun wheel in the same direction as the 
flywheel, the torque reaching a maximum value at 
o 6, and again falling to zero at oc. After the latter 
position, a torque will again be generated but of 
reversed sign, reaching a maximum at od and again 
falling to zero at oa. If no free-wheel were present, 
the vehicle would merely oscillate backwards and for- 
wards on the road, since the sun wheel is coupled | 
to the road wheels through the propeller shaft and | 
back axle. The effect of the free-wheel, however, is 
to prevent any rotation of the propeller shaft in the 
reverse direction, so that only the forward impulses | 
are actually transmitted to the rear axle; the vehicle | 
moving steadily, as its inertia is sufficient to prevent | 
any appreciable slowing down between successive 

impulses. The fact that the planet wheels are actually 

rotating round the sun wheel as well as revolving 

on their own axes does not affect the action de- 


scribed. 


It may be noted that it is only necessary to reverse | 
the direction in which the free-wheel acts to produce a 
reverse instead of a forward motion on the vehicle. 
The maximum starting torque depends upon the mass 
of the planetary weights. If the weights are designed 
to transmit a particular torque with the engine running 
at, say, 1,000 r.p.m., and at starting, the engine is 
speeded up to 3,000 r.p.m., provided there is sufficient 
resistance to hold the propeller shaft stationary, nine 
times the given torque will be produced. The reason 
for this will be clear since, under the conditions stated, 
the sun wheel will be stationary, and the speed of the 
planet wheels about their own axes will therefore be a | 
direct function of the engine speed, while the centri- 
fugal force exerted by the weights will vary as the 
square of this speed. Once the vehicle has commenced 
to move, the engine speed will fall as shown by the 
curve G A in Fig. 3, this figure showing engine speeds 
plotted on a base of propeller shaft speeds, the corre- 
sponding road speeds being also shown. It will be 
appreciated that, as indicated by the dotted lines, 
the point G is arbitrary, its position depending on 
the starting torque required to set the vehicle in 


motion 

Up to this point, the gear does not differ essentially 
from previous types such as the Spontan. It has been 
stated earlier, however, that a flexible propeller shaft 
is employed, and it is this characteristic which presents | 
the exclusive feature in the design. Referring again to | 
Fig. 1, it will be evident that the only effect of the flexi 
bility of the shaft at low speeds is that it will tend to 
wind up under the forward impulse and unwind again 
as the impulse falls off, thus acting as an energy accumu- 
lator tending to give a uniform torque on the rear axle. 
This assumption presupposes that the rear end of the 
shaft is rotating at a constant speed imposed by the 
inertia resistance of the vehicle and subsidiary flywheel 
to sudden changes in movement. It might at first 
sight be thought that the unwinding effect would be 
prevented by the action of the free-wheel, but it will 
be realised that this is not the case if the winding and 
unwinding actions be considered as a momentary speed- 
ing up and slowing down of the forward end of the 
shaft while it is in continuous rotation. 

As the speed of the vehicle is increased, the speed 
of the propeller shaft will approach that corresponding 
to the natural period of vibration of the system made 
up of the shaft, the sun and free wheels, and the planet 
wheels, with their weights. When this speed is 
reached, at the point A in Fig. 3, these parts will be 
set into a natural oscillation which will tend to maintain 
itself under considerable variations in torque, due to 
what may be termed the oscillation inertia. As 
already explained for the low-speed conditions, the 
oscillations will take the form of speeding up and 
slowing down of the sun w eel while it is continually 
rotating in one direction, and in certain circumstances, 
they may also occur with che sun wheel stationary. 
The relationship between the engine speed and the 
propeller-shaft speed after the oscillations have been 
set up will be represented by a linear curve similar 
to the curve A B, Fig. 3, and the gear ratios at any 
given road speed can be readily calculated, since 
the engine speed will be the shaft speed plus the oscilla- 
tion frequency divided by the gear ratio between the 
sun and planet wheels. Thus, if z be the engine speed, 
y the shaft speed, f the frequency, and r the ratio 
between the number of teeth on the sun and planet 


f 


wheels, z — y ==. 





r 
If, then, it be desired to determine the gear ratio 
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Free-WHEEL ASSEMBLY AND O1L Pump. 
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at a shaft speed of 600 r.p.m., assuming a natural 
frequency for the system of 1,800 oscillations per 


f 1,800 . 
minute, the engine speed r ° y . + 600 
r P4 
- 1,500 - ‘ 
1,500, and the gear ratio = - 2-5tol. Applying 


600 
the same formula at a shaft speed of 1,200 r.p.m. 
gives a gear ratio of 1-75 to 1, so that as the engine 
speed rises along the curve A B, the gear ratio falls. 
It may conveniently be explained at this point that 
the object of the secondary flywheel is to limit the shaft 
oscillations to a point in front of the final transmission 
gears, so that the latter are not subject to shocks arising 
from the oscillations of the system. 

We may now turn to a further important characteris- 
tic of the gear, in that if it be in the natural oscillating 
condition and the engine be momentarily throttled, 
the sudden impulse imparted to the sun wheel causes 
the oscillatory system to vibrate in the first harmonic 
instead of in the natural period, the change also taking 
place automatically when the engine speed reaches a 
certain value indicated by the point B on the curve 
A B, Fig. 3. Physically, under the new conditions set 
up, the shaft will actually continue to oscillate at its 
natural period but the weights will rotate at half their 
previous speed, the impulses from the weights being 
approximately of half the frequency of the shaft 
system. Under these circumstances, in the formula 
already given, the gear ratio becomes 4 instead of 2, 





FRee-WHEEL WITH CENTRE Race. 


so that, say, at 1,200 r.p.m. of the propeller shaft, the 


1,800 


engine speed will be 1,200 1,650 r.p.m., 


. , 1,650 
and the gear ratio will be = 
1,200 

relationship between the engine and shaft speeds 
under the new conditions will be represented by a 
linear curve similar to the curve CD, Fig. 3. In 
general terms, it will be observed that the frequency 
of the oscillating system will determine the engine 
speeds and gear ratios at any point above A, Fig. 3. 
A higher frequency gives higher engine speeds and 
gear ratios at given road speeds, and a lower frequency 
gives lower engine speeds and closer gear ratios. 

A further characteristic of the gear may now be 
considered. Referring again to Fig. 3, if the conditions 
are represented by the curve C D, and the throttle be 
momentarily closed, the engine speed will drop until 
it becomes equal to the shaft speed. The conditions 
will then be represented by a point on the curve E F, 
and correspond to direct drive, the planet pinions 
having ceased to revolve about their own axes and 
all the elements in the gear rotating together as « 
single unit. It may be noted that if, when the gear 
is running under the conditions represented by the 
curve C D, the engine speed is increased to the point D, 
the change to direct drive will take place automatically 
The reason for this is that although the average speed 
of rotation of the weights about their own axes remains 


1-375 to 1. The 
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constant along the line C D, at the point D, the oscilla- 
tions of the shaft have increased to the point at which 
the weights become momentarily stationary for a 
sufficiently long period to destroy the oscillations. 

Before dealing with the performance of the gear on 
the road when fitted in the Maudslay chassis, the actual 
construction may be considered. A photograph of the 
gearbox is reproduced in Fig. 4, page 665, a longitu- 
dinal section through the box is given in Fig. 5, and 
three cross-sections are given in Figs. 6, 7 and 8, 
Plate XXXVI. The arrangement of the propeller shaft 
and couplings is shown in Fig. 9, and of a pump control 
which will be referred to later in Fig. 10. Finally, 
various components are shown in Figs. 11, 12, opposite, 
and 15 to 20, page 670. Referring first to Figs. 
4 and 5, it will be observed that the epicyclic gear, 
instead of forming part of the flywheel as shown in 
the diagram, Fig. 1, is actually a separate component 
housed in a casing with the free-wheel, and coupled to 
the engine by a short shaft, shown to the left in Fig. 5. 
Various views of the planet-wheel carrier are given in 
Figs. 15, 16 and 19, and taken in conjunction with 
Fig. 5 these illustrations are self-explanatory. It may 
be noted, however, that there are actually four planet 
wheels, and that the shafts on which they are mounted 
run in roller bearings. The rear end plate of the carrier, 
viewed from the engine end, is shown in Fig. 18 with 
the sun wheel in position, while in Fig. 19 the carrier 
is shown with this plate removed as viewed from the 
opposite end. It will be observed from the latter 
figure, and from Fig. 5, that the sun wheel is formed 
solid with a short hollow shaft carrying the interior 
race of the free-wheel at its rear end. An outer 
sleeve on this shaft, between the sun wheel and the 
free-wheel, is carried in a large roller bearing, and on 
this sleeve again is mounted a skew wheel driving a 
pump. These details are shown in Figs. 5 and 17. 
The propeller shaft consists of a central shaft with two 
concentric tubes. The central shaft is splined into the 
sun-wheel shaft at the front end, as shown in Fig. 5, 
and is keyed to the end of the inner concentric tube 
at the rear, as shown in Fig. 9. The forward end of this 
concentric tube is keyed to a sleeve mounted on ball and 
roller bearings in the casing, the arrangement being 
shown in Fig. 5, and the forward end of the outer tube 
is flanged to the rear end of this sleeve, as shown in the 
same figure. Finally, the rear end of the outer tube is 
flanged to a short shaft, mounted in a roller bearing, 
ind carrying the subsidiary flywheel. This flywheel is 
coupled to the final bevel shaft in the rear axle. The 
object of building up the propeller shaft in three parts 
in the manner described is to obtain sufficient length 
to give the required flexibility without making the 
shaft excessively thin, thus ensuring that the shaft is 

t overstressed. 

Details of the free-wheel are given in Figs. 5, 6, 11, 
12 and 20. It will be observed that it is of the usual 
roller type, but designed to lock in either direction, 
according to whether forward or reverse motion is 
required, the direction being selected by giving a 
partial rotation of the roller cage clockwise or anti- 
clockwise. This motion is effected by an oil-operated 
servo motor, operated by the differential action of 
two pumps, one being driven from the engine end of 
the gearbox and the other from the propeller shaft 
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pump can be seen to the right in Fig. 5, and in Fig. 8, 
and it will be seen that it is driven by skew gearing 
from the front sleeve coupled to the outer shaft tube. 
This pump is shown with and without its cover beside 
the free-wheel assembly in Fig. 11. The control valve 
for the free-wheel mechanism is shown in Fig. 10. 
It will be noted that the valve itself is of the piston 
type, its movement being effected by a system of rods 
and levers terminating in a hand push in the driver’s 
cab. Both pumps are connected to a common branch 
feeding to the centre of the control valve, and in the 
position shown, the oil will be delivered to the right- 
hand side of the servo-motor piston. This piston will, 
therefore, move to the left until the oil can escape 
back to the sump through the ports shown. The reverse 
action will be identical, the oil being returned to the 
sump from the opposite end. The reason for adopting 
the arrangement described is to ensure that the pressure 
imparted to the roller cage and rollers by the servo 
motor is automatically varied to suit the conditions 
ruling at the moment, and is entirely absent while the 
direct drive is in operation, to eliminate needless 
friction. The branch shown at the top to the right 
in Fig. 10 is connected to the suction side of the pump 
driven by the propeller shaft, while the branch to the 
left is connected to the delivery side of the pump 
driven by the engine shaft. When the pumps are 
revolving at the same speed, therefore, as in direct 
drive, there will be no delivery to the servo motor. 
If, on the other hand, the pump on the engine side is 
running faster than the one on the shaft side, oil will 
be delivered to the motor, and the greater the speed 
difference between the two pumps, the greater will be 
the pressure on the roller cage. 

We may now turn to the actual performance of the 
gear as fitted to a Maudslay omnibus. In Fig. 14, above, 
performance curves are shown for the vehicle fitted 
with a standard Maudslay four-speed gearbox. The 
forward ratios are 5-48, 2-86, 1-713 and 1-61, the 
rear axle ratio is 6} to 1, the gross weight is 8 tons, 
and the road resistance is taken as 50 Ib. per ton. 
The upper curves show the engine speeds on the four 
gears, while the lower curves show the corresponding 
tractive efforts available at the road wheels, and the 
gear ratios. The corresponding curves with the 
same vehicle fitted with a Hobbs box are given in Fig. 
13. The transmission in the latter case is designed 
to give a natural frequency for the oscillating system 
of 2,400 vibrations per minute. Although the gear 
ratios have obviously been carefully selected for the 
step-down box, the improvement in the torque charac- 
teristics obtained by fitting the Hobbs box will be 
clear by comparing the two diagrams. It is hardly 
practicable to refer to all the special characteristics 
imparted to the vehicle by the transmission, but some 
of the more outstanding may be mentioned. The most 
important characteristics are undoubtedly the ease of 
control and the fuel economy. Both these features 
are of great importance on commercial vehicles, ease 
of control reducing fatigue on long periods of duty, 
particularly on omnibuses where frequent starts, stops 
and gear changes are necessary. So far as private 
cars are concerned, economy is perhaps not so impor- 
tant, as the mileage of such cars is usually small com- 
pared with that of passenger or goods vehicles, but the 





end. Both pumps are of the gear type, and are iden- 
tical. The drive for the pump at the engine end of the | 
box has already been referred to. This pump is shown | 
near the centre in Fig. 5, and also in Fig: 7. The second 





majority of private-car drivers place considerable 
value on ease of control. In the Hobbs gear, both 
clutch pedal and gear lever are eliminated, the only 
controls being the accelerator and brake pedals, 
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with the reversing knob. All changes of speed are 
made merely by moving the accelerator pedal in the 
manner described. It should be noted that the throttle 
may be opened very rapidly, or even with a jerk, 
without shock to the transmission, the gear taking up 
the drive quite smoothly under these conditions. It 
is impossible to stall the engine, and the availability 
of an extremely high starting torque has already been 
referred to, but a further point is that the free-wheel 
will act as a sprag to prevent the vehicle running back 
on a hill, so that re-starting against a stiff gradient does 
not involve the careful and simultaneous operation 
of the accelerator, clutch, and hand brake. As regards 
fuel economy, careful tests on the Maudslay chassis 
with a gross load of 6 tons under the conditions ruling 
over congested roads showed a consumption of 1 gallon 
to 6-65 miles, with a standard step-down gearbox, 
and a consumption of 1 gallon to 8-76 miles with the 
Hobbs box, an economy of over 30 per cent. The 
reason for this economy is that when running on 
indirect drive, equivalent to the lower gears with a 
step-down box, the loss arising from running the engine 
at needlessly high speeds, which is inevitable with the 
ordinary type of box, is avoided, and in fact it is not 
difficult to run the engine under all road conditions 
near to the speed at which its efficiency is a maximum. 

In conclusion, it may be stated that the mechanical 
efficiency of the gear is relatively high. On the direct 
drive, on which the majority of the running is per- 
formed, the efficiency is slightly below 100 per cent., 
while on indirect drive, the efficiency is approximately 
90 per cent., over a propeller shaft range of 1,000 r.p.m. 
to 2,500 r.p.m., corresponding roughly to road speeds 
between 16 m.p.h. and 41 m.p.h. Wear on the teeth 
has been found to be less, even at higher loading, than 
with an ordinary gearbox, probably due to the cushion- 
ing effect afforded by the elastic shaft, in conjunction 
with an absence of engine racing or labouring. This 
effect also eliminates any feeling of shock arising from 
the out-of-balance weights, and actually, when on the 
vehicle, the motion can best be compared with that 
of a vehicle equipped with hydraulic transmission. 
It might at first be anticipated that the flexible shaft 
would form a weak element in the gear, but a comparison 
may perhaps be permitted with an ordinary spring in 
oscillation, or with the shafts which form the essential 
element in modern torsion systems of suspension, 
and which give no trouble. Although experience 
alone can prove the reliability of this element, it may 
be stated that a shaft has been in use on a vehicle 
which has run over 30,000 miles without showing 
any sign of weakness. 
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A NOTABLE SCREW PROPELLER 
PATENT. 


In the history of marine engineering there is no 
more interesting chapter than that relating to the 
screw propeller. Patents almost without number have 
been taken out for various forms of screws, innumerable 
tests have been made with them, and even to-day 
investigations on them form part of the routine work 
of every experimental tank. Several of the earlier 
designs were of fantastic character, and it took many 
years before inventors brought out a screw made as 
we have it to-day. Of all the numerous patentees, 
however, Sir Francis Pettit Smith was the most 
successful, and though his early screws were imprac- 








ticable, it was mainly through his single-mindedness of 
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purpose and his determination that the screw was first 
adopted on a wide scale and superseded the paddle 
wheel for ocean-going vessels and fighting ships. His 
first screw-propeller patent, afterwards amended in 
the light of experience, was taken out on May 31, 1836, 
and this event made the subject of a centenary 
lecture given by Engineer-Commander R. de Farias 
Mello, of the Brazilian Navy, at the thirty-fourth 
anniversary meeting of the Academia de Commercio 
do Rio de Janeiro, held on July 31. The lecture was 
given in but the author has kindly for- 
warded a translation. Commander Mello is an enthu- 
siastic student of technical history, and by the aid of 
the works of Smiles, Admiral Paris, Bourne, Bureau, 
Burgh, Barnaby and others, was able to illustrate in an 
interesting manner the important part played by 
Smith in the introduction of screw propulsion. Some 
of Smith’s success, he notes, was due to the financial 
aid he received from the banker John Wright, Smith 
being in this respect much more fortunate than his 
French contemporary, Frederic Sauvage. Smith found 
other supporters beside Wright, and it was with their 
help that the Ship Propeller Company was formed and 
the historic Archimedes built. Financially the Archi 
medes was a failure, in the same way as the Great 
Eastern afterwards waa, but her performances led 
Brunel to adopt the screw for the Great Britain and 
impressed the Admiralty much that after trials 
with the Rattler screw propulsion became the order 
of the day for warships. From the advent in 1840 
of the Archimedes, Smith was for several years con- 
tinuously employed supervising the fitting of screw 
propellers to both mercantile and naval vessels, and the 
umportant service he rendered to shipping was recog- 
nised by a remarkable demonstration at the old 
St. James’s Hall on June 2, 1858. The entire ship- 
building and marine engineering worlds then joined 
in the tribute to him. Robert Stephenson presided 
over the banquet held in Smith’s honour, and in 
proposing his health, said that he “‘ was not, perhaps, 
the first applier of the screw; but it was left to his 
earnest mind, his devoted perseverance and his identi- 
fying himself with the idea, to make himself a name 
by bringing the to a practical application.” 
It was on this occasion that Smith was presented with 
the very fine silver salver which he bequeathed to the 
Museum. Like many other great inventors, 
Smith was an amateur, for he began life as a farmer, 
and it was on the pond of his farm at Hendon that he 
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tried out his first screw-driven In later 
vears he was honoured with a knighthood 


CONTRACTS. 
E.ecrraic COMPANY, 
from Messrs. Richard Thomas 
Company, Limited, for electrical drives for 
rolling mill to be used for sheet and tin-plate 
and now | installed at Ebbw Vale, 
South Wales, to the designs of Messrs. The United Engin- 
eering and Foundry Company, Pittsburgh, U.S.A The | 
electrical installation will include hot finishing-mill drive, 
hot-coiler equipment, contro! for all run-out table motors, 
three single -stand cold-muill drives for tin plates, constant- 
tension equipment, and tension coilers. The aggregate 
horsepower of the machines is 54,000, while the capacity 
is equivals nt to 130,000-h p. pe 
Messrs TIMKEN, 
Aston, to supply 
oaches ordered, as men 
from Messrs. The 


Ine Enoiisn LIMITED, 


have received a contract 
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modern 
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Britisu 
Birmingham, 
the whole of the 99 Diesel rail « 
tioned 640 


are axle boxes 


last week, on ante, 
Drewry Car Company, Limited, by the Buenos Ayres 
Great Southern Railway and the Buenos Ayres Western 
Railway : 

| 


page 


Messas. J. Jerrreys anp Company, Limrrep, Baron's 
London, 8.E.i, installed the Plenum plant 
at the new People's Falace, Mile 
The total entering 
42,000 cub. ft. per the vitiated air will be 
at the rate of ft. per A] 
circulating pump having a « spacity of 300 gallons per 
ir heaters and 


place, have 
End-road, London, E.1. 
the 


quantity of air building will be 
minute and 
32,000 cub 


removed minute 


minute, for supplying hot water to the a 
radiators, has been furnished by Messrs. HoLpEN AND 
Brooke, Liurrep, Works, West Gorton, Man- | 
chester, 12 he fan installations have been supplied | 
by Messrs. F EQquirmMent CORPORAT LiMiTED, | 
. Great James-street, London, W.C.1 
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AN ION, 


18th Milan Fair will be held 
12 to 27, 1937, and the closing date for entries is 
28, 1937 The head office of the Fair is in the 
Domodossola, Milan, but intending participants 
»btain further particulars from the Italian Chamber 
10, Queen-street, London, E.C.4 
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TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are furnished. Details may be obtained on application 
to the Department at the above address, quoting the 
reference number given. 

Machine Tools, comprising a motor-driven vertical, 
double-spindle, radius-link and hole grinding machine. 
(T.Y. 2,218), and a motor-driven double-ended notching 
machine (T. 2,219). South African Railways and 
Harbours ; January 18, 1937. 

Drill Bits, 23,300, carbon-steel and high-speed steel, 
of various types and sizes. Argentine State Railways, 
Buenos Aires ; January 13, 1937. (T.Y. 30,990.) 

Cutting Tools, including reamer bits, milling cutters, 
broaches, and drills Argentine State Railways, Buenos 
Aires ; January 14, 1937. (T.Y: 30,992.) 

fir six outfits. Post and 
Department, Wellington, N.Z February 

nS? ¢ ) 

Overhead Travelling ton, hand-operated, 
single-girder type, to run on 20 lb. rail with 1j-in. head. 
Public Works Department, Wellington, N.Z.; January 12, 
1937. (T. 2,223.) 

Overhead Travelling Cranes, two, electrically-operated. 
Department, Electrical Branch, New 
January 5, 1937. (T.Y. 2,224.) 


Telegraph 
17, 1937. 


( om pressors, 


Crane, one 


Indian Stores 


Delhi ; 








BOOKS RECEIVED. 


Department of Overseas Trade. No. 656. Report on 
Economic and Commercial Conditions in Belgium in 
1935. By N.S. Reyntiens. Together with an Annex 
on the Grand Duchy of Luxemburg. By F. P. Last. 
[Price net.] No. 657. Report on Economic and 
Commercial Conditions Norway, June, 1936. By 
C.L. Paus. [Price 2s. net.] London: H.M. Stationery 
Office. 

Mathematical Snack Bar. 
Results. By Norman Atuiston. Cambridge : 
Heffer and Sons, Limited. [Price 7s. 6d. net.] 

Principles of Heating, Ventilating and Air Conditioning. 
By Proressor Artuur M. GREENE, JR. New York: 
John Wiley and Sons, Incorporated. London: Chap- 
man and Hall, Limited. [Price 22s. 6d. net.] 

Engineering Geology. By Proressor H. Rres and Dr. 
Tuomas L. Watson Fifth edition. New York: 
John Wiley and Sons, Incorporated. London: Chap- 
man and Hall, Limited. [Price 25s. net.] 

Hydraulics. By Proressor Cuartes W. Harris. New 
York : John Wiley and Sons, Incorporated. London : 
Chapman and Hall, Limited. [Price 13s. 6d. net.] 

Electrical Engineers’ Handbook. Volume I. Electric 
Power. Third edition, rewritten. Prepared under the 
editorship of Dr. Harotp Penper, W. A. Det Mar 
and Kywox McIuwars. [Price 30s. net.] Volume II. 
Electric Communication and Electronics. Third edition, 
rewritten. Prepared under the editorship of Dr. 
HAROLD PENDER and Knox MclIiwarn. [Price 25s. 
net.| New York : John Wiley and Sons, Incorporated. 
London : Chapman and Hall, Limited. 

Kent's Mechanical Engineers’ Handbook. Volume I. 
Power. Founded by the late Dr. Wirt1am Kent. 
Eleventh edition, rewritten. By R. T. Kent, Editor- 
in-Chief. New York: John Wiley and Sons, Incor- 
porated. London Chapman and Hall, Limited. 
| Price 25s. net.] 

Principles of Road Engineering. By Proressor H. Joun 
Cotums and C. A. Harr. London: Edward Arnold 
and Company [Price 2/. 10s. net. 

Department of Scie ntific and Industrial Research. Building 
Research Bulletin No. 15. Lightweight Concrete 
iggregates. By Dr. F. M. Lea. London: H.M. 
Stationery Office. [Price 4d. net.] 

NW arships To Day. By M. W. Buregss. 
University Press. London: Humphrey 
[Price 3s. 6d. net 

Hardness of Metals 
Charles Griffin and Company, Limited. 
net.] 

Duralumin and its Heat-Treatment. By P. LirHeRLAND 
TEED Londen: Charles Griffin and Company, 
Limited Price ]2s. 6d. net 


2s. 
n 


A Collection of Notes and 


WwW. 


Oxford: The 
Milford. 


By Proressor F.C. Lea. London : 
[Price 12s. 6d. 





Tue ZONDAPP Moror CyrcLte: ErRratum.— 
In the article on page 594 ante, on the Ziindapp motor 
cycle, it was stated that the 500-c.c. model is fitted with 
s single ecvlinder engine Actually the 500-c.c. machines 
have two-cylinder four-stroke engines, the difference be- 
tween the two patterns of this size being that one has 
valves at the sides and the other*valves overhead ; one 
model further has combined hand and foot control. 
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Launcu or H.M.S IMPERIAI H.M. torpedo boat 
destroyer Imperial, one of the eight vessels ordered under 
the 1935 Naval Programme, was launched on December 11 
by Messrs. R. and W. Hawthorn, Leslie and Company, 
Her overall length is about 
approximate displacement 1,350 
machinery comprises single-reduction geared turbines of 
the latest Parsons type driving twin screws. This is 


tons 


| designed to develop a total of 34,000 s.h.p., and steam 


Surerperon Srun-Concrere Pressure Pires In | 
the ce scription of the spun-conerete pipe manufacturing 
of Mesars. Hunziker (Great Britain) Limited, on 

of of December 4, it was stated that 
a Swiss Locomotive | 


process ¢ 
page 611 our issue 
the compressed air was provided by 
and Mack ne Company compressor. Th« 
s actually a Holland-S.L.M. rotary compressor supplied 
by Messrs. B. A. Holland Engineering Company Limited, 
of 18. Victoria-street, Westminster, §.W.1 


machine installed | 


| comprises 


at 350 lb. per square inch pressure is supplied by three 
oil-fired water-tube the three-drum type 
arranged in separate rooms. The armament 
4°7-in. guns and smaller machine guns. 
H.M.S. Imperial is the 7lst war vessel constructed by 
Mesars. Hawthorn, Leslie for the British Admiralty 
They have also in hand a sister ship, H.M.S. Imogen, 
launched in October, and H.M.S8 
of 9,000.tons displacement 


boilers 
boiler 


of 





Manchester, a cruiser 
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PERSONAL. 


Messrs. Retnrorcep CoNnsTRUCTION Company, Th 
Field House, Bream’s Buildings, Chancery-lane, Londo 
E.C.4, will, as from January 1, 1937, change their nan 
to Messrs. THe Liversepce REINFORCED CONCR:I 
ENGINEERING Company, LiMIreD. 

Proressor J. Husspanp, M.Inst.C.E., 
retired from the Chair of civil engineering at Sheff 
University, has removed to offices at 388, Glossop-road 
Sheffield, 10, where he will continue to practice as 
consulting engineer in partnership with Mr. H. ( 
Husband, B.Eng., A.M.Inst.C.E., and Mr. A. H. Cla: 
B.Eng., A.M.Inst.C.E., under the title of Husband a: 
Clark. 

Messrs. Davey, PAXMAN AND ComMPpaNy (COLCHESTE! 
Limrrep, Standard Lronworks, Colchester, inform us th: 
Sir Bernard E. Greenwell, Bart., and Mr. A. W. Bolde: 
have joined the board of directors, in place of Messrs 
F. Jarrett and J. D. Dean, who have resigned. 

Messrs. GEorGE GREEN (GeeE-Gee), LIMITED, 
now entirely closed down their London works at Wes 
Norwood, 8.E.27, and all communications and goods 
should be sent to their new address, The “‘ Gee-Gee 
Works, 18, Camden-street, Birmingham, I. 

Messrs. Taos. W. Warp, Liwrep, Albion Works 
Savile-street, Sheffield, have acquired for dismantling 
purposes the rolling mills and plant of Messrs. Samu 
Tyzack and Company, Limited, Monkwearmouth [ron 
works, Sunderland, which have been closed down fo: 
some time. Dismantling is to commence at once, and th: 
purchase does not include the site, buildings or railway 
sidings. 


18, 1936. 


who recent 


hay 


Messrs. THe INcINERATOR ComPANY, LIMITED, ar 
removing their offices from 27 to 22, Buckingham-gat« 
London, 8.W.1, and will be established in the new pr: 
mises immediately after Christmas. 

Messrs. G. W. B. Evecrric FURNACEs, 
Elecfurn Works, North-road, Holloway, London, N. 
inform us that owing to the increase in their business 
and in that of their associated company, Messrs. WiLp 
Barrietp Ex_ecrric Furnaces, Limirep, it has been 
necessary to provide increased accommodation, and, as 
from January 1, 1937, the registered offices of the com 
pany, including sales department, drawing office and 
accounts department will be moved to Belgrave House, 
Belgrave-street, London, W.C.1. The company’s works 
will remain, as at present, at Dudley, Wores., and at 
Birmingham, while Messrs. Wild-Barfield Electric 
Furnaces, Limited, will remain at Elecfurn Works, N.7, 
as hitherto 
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LAUNCHES AND TRIAL TRIPS. 

» for service in the 
hae the United 
reversible, 


“ Sussex.’’—Twin-screw motorshi 
refrigerated and general-cargo trade 
Kingdom and Australia and New Zealand ; 
opposed-piston, two-stroke, airless-injection Brown- 
Doxford Diesel engines. Launch, November 17. Main 
dimensions, 530 ft., by 70 ft., by 47 ft. 6in. Built and 
engined by Messrs. John Brown and Company, Limited, 
Clydebank, to the order of Messrs. New Zealand Shipping 
Company, Limited, London. 

** ERNEBANK.”’—Single-screw cargo motorship ; four 
cycle, airless-injection, six-cylinder Harland-B. and W. 
Diesel engine. Launch, November17. Main dimensions, 
448 ft. 6 in., by 57 ft., by 38 ft. 7in. Built and engined 
by Messrs. Harland and Wolff, Limited, Belfast, for 
Messrs. Andrew Weir and Company, London. 

* Rei@anton Wyke."’—Single-screw steam trawler for 
fishing in the northern waters of Iceland, Bear Island and 
the White Sea ; triple-expansion engine fitted by Messrs. 
C. D. Holmes and Company, Limited, Hull. Launch, 
November 30. Main dimensions, 160 ft. 6 in. by 27ft. 
by 15 ft. Built by Messrs. Cochrane and Sons, Limited, 
Ouse Shipbuilding Yard, Selby, Yorks, for Messrs. West 
Dock Steam Fishing Company, Limited, Hull 
Two steel swim barges, each to carry 200 
tons. Launch, November 20 and 30. Main dimensions 
of each, 87 ft. 6 in. by 22 ft. 4 in. by 7 ft. 6 in. Built 
by Messrs. Harland and Wolff, Limited, North Woolwich, 
London, E.16 for Messrs. Wm. Cory and Sons, Limited. 
London 
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THe NortHampton Potytecunic.—The annual priz 


| distribution of the Northampton Polytechnic, St. John 


street, London, E.C.1, took place on December 11, wher 
Mrs. Eveline M. Lowe, J.P., Chairman of the Education 
Committee of the London County Council, presented 
awards to students. In the course of her address, Mrs 
Lowe stressed the cultural value of technical educatio 
and stated that while no one would wish to underrat« 
the value of a scholarly education obtained from books 
this was not suited to everyone. Some of the best brain= 
in the country could best be developed by technical o1 
practical training. Mr. 8S. C. Laws, M.A., the Principal. 
in his report on the work of the 1935-36 session, 
that while their accommodation had been increased b) 


said 


| the opening of the Connaught Building four years ag: 
323 ft. and her | 
The propelling | 


the number of available class-rooms was insufficient fo! 
the needs of the Polytechnic and certain classes had t« 
be held in a neighbouring school. During the past 
session, thirty students had obtained the degree of B.S: 
(Engineering) of London University. At the Inter 
mediate examination, 26 day students and an equa 
number of evening students had been successful. Further 
more, one day student had been awarded the degree o! 
Ph.D., and one evening student the degree of M.Se. The 
Chairman of the Governing Body, Mr. H. A. Game, M.A 
also referred to the growing pressure on the accommoda 
tion, and added that unless something were done in th: 
near future they might have to refuse admission tc 
intending students. 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade. 
again presented a cheerful appearance last week. 
tomers in all the 


nland proceeded on brisk lines. 
increasing difficulty in obtaining supplies for prompt 
shipment and practically all grades of coal were in 
better demand, while the popular kinds were fully 
stemmed for some time ahead and the scarcity of these 
brought business for immediate delivery almost to a 
standstill. Collieries as a rule had sufficient orders in 
hand to keep them busy, at their present rate of 
production, until the end of January. During the past 
week the French State Railways placed orders with 
local exporters for about 200,000 tons of large and 
15,000 tons of sized coals for delivery over next year, 
while the Egyptian State Railway also covered their 
requirements for the next four months locally. They 
purchased about 170,000 tons of large coals and 9,000 
tons of sized coals for their power houses. A much 
better demand was encountered for large coals, and in 
some cases operators found it almost impossible to cover 
their immediate requirements. The washed small and 
sized descriptions were practically unobtainable for early 
shipment, and strong values ruled. Ordinary smalls 
and throughs were only in very limited supply and firm, 
while most bituminous sized kinds were rather more 
favourably placed. The low volatile cobbles also showed 
mprovment. Cokes again came in for a good demand 
and recent high quotations were maintained, while 
patent fuel was searce and strong.’ The Mixed Com- 
mission which controls the Welsh coal for French pit- 
wood exchange scheme have fixed the price of wood 
over the balance of this quarter at 23s. 6d. per ton 
ex-ship. This shows a reduction of Is. 4}d. per ton 
when compared with the first part of the period. 
Deliveries under this arrangement will be made up till 
the end of February. 


Tron and Steel Trade.——Active conditions ruled in the 


ron and steel and allied trades of South Wales and 
Monmouthshire last week. Most works were fully 
engaged, and producers found it difficult to arrange | 


further business because of the pressure they experienced 
in keeping pace with present heavy bookings. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Scarcity of Cleveland 
foundry iron is somewhat less acute than recently, but 
careful rationing of supplies is still necessary to keep 
works regularly employed. Temporary transference of 
basic producing plant to the making of foundry iron 
has enabled parcels to be distributed a little more freely 
than of late, but continued absence of emergency stocks 
is disquieting. Local consumers are readily using iron 
of a quality they would hesitate to accept under normal 
conditions. Buyers are very keen to place orders for 
almost any delivery, and are gratified to find producers 
making a few forward contracts at recently advanced 
tixed minimum figures, which are based on No. 3 quality 
of iron at 8ls., delivered here, 83s. delivered to various 
North Eastern areas, 84s. delivered to Falkirk, and 87s. 
delivered to Glasgow. 

Hematite.—The situation in the East Coast hematite 
trade does not permit business of moment to be put 
through. Makers are much behind with deliveries and 
are as disinclined as ever to release tonnage for shipment 
abroad. Local consumers are receiving enough tonnage 
for essential current needs, but there is next to no iron 
available for other purposes. A large proportion of the 
make is going into direct use at producers’ own steel- 
works. Prices are not quotably changed, but are nominal, 
and an official advance of about 10s. per ton is regarded 
is immunent. 

Foreign Ore.—Business in foreign ore is still suspended, 
and resumption of negotiations cannot be looked for 
until market conditions change considerably. Meanwhile, 
consumers continue to receive quite good deliveries 
wainst old contracts, and thus manage to maintain 

rly good stocks. 
Blast-Furnace Coke.—Makers of Durham blast-furnace 
ke experience no difficulty in disposing of their heavy 
tput, and are not keen to arrange further extensive 
itracts at present quotations, which are at the level 
zood medium qualities at 24s. 6d. delivered to Tees-side 
rks. 

Manufactured Iron and Steel.—Semi-finished and 

shed iron and steel manufacturers have more work on 

nd than they can deal with. Re-rollers are pressing 
larger deliveries of steel semies, and are using a good 
| of Continental material, the supply of which, how- 
r, threatens todiminish. Heavy tonnage of finished steel 

“zoing into use as it becomes deliverable. Customers, 

igh heavily bought, find supplies coming forward 

‘inst contracts inadequate and are eager to place 

ther orders, but producers are disinclined to discuss 

siness just at present. Increased cost of production 
stifies advance in market quotations, which for home 
siness stand at : Common iron bars, 101. 10s. ; best bars, 





The Welsh steam-coal market | 
Cus- | 
leading trades continued to make | 
purchases on a good scale, while deliveries to France and | 
Shippers experienced | 
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double best bars, 111. 10s.; steel bars, 91. 7s. ; | 
| billets (soft), 62. 2s. 6d.; steel billets (hard), 
7s. 6d.; iron rivets, 12/2. 10s.; steel rivets, 13. ; 


el boiler plates, 91. 17s. 6d. ; steel ship plates, 91. 7s. 6d.; 
el angles, 91. ; steel joists, 91. 7s. 6d.; heavy sections 
steel rails, 81. 10s. for parcels of 500 tons and over, and 
for smaller lots; and fish plates, 12/1. 10s. Black 
ets (No. 24 gauge) are 12/. for delivery to home 
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customers, and 11. 10s. f.o.b. for shipment abroad ; and 
galvanised corrugated sheets (No. 24 gauge) are 14l. for 
delivery to home customers and 131. 5s. f.o.b. for ship- 
ment overseas. 

Scrap.—Demand for all kinds of iron and steel scrap 
is large and increasing. Orders for heavy steel can no 
longer be placed at 60s. Advanced prices of Continental 
and of American material preclude imports from overseas, 
and works are dependent on home supplies, which are 
diminishing. The quotation for light cast iron has 
advanced to 55s. and the price of heavy cast iron has 
moved up to 70s. ; while the market value of machinery 
metal has risen to 72s. 6d. 


28. 





NOTES FROM THE NORTH. 


Griascow, Wednesday. 

Scottish Steel Trade.—A very strong demand for all 
classes of steel is general in the Scottish steel trade and 
every endeavour is being made to ensure that con- 
sumers receive deliveries with sufficient regularity to 
keep them fully employed. In some instances, however, 
customers are only managing to carry on from day to 
day and the fear of being held up is ever in front of them. 
One feature of special note this week is that the 
threatened stoppage in production will not take place 
as the strike of the eet and laboratory workers was 
called off on Saturday night and the strike notices of 
the workmen were withdrawn accordingly. With the 
easing of the tension which prevailed last week the 
outlook is clearer now that the employers have agreed 
to continue negotiations with the clerks through the 
Iron and Steel Trades Confederation, the body which 
the firms have formally recognised for the negotiation 
of disputes in the steel industry. There is a very strong 
demand at present for structural material, as many 
new buildings of one kind and another are in course of 
erection and a large tonnage is required. In the black- 
steel sheet trade active conditions prevail, and with the 
advance in the of raw material and the higher 
export prices now quoted by Continental makers’ local 
quotations have hardened up. Orders are fairly plentiful 
and inquiries are increasing. The following are to-day’s 
market quotations :—Boiler plates, 91. 17s. 6d. per ton ; 
ship plates, 91. 7s. 6d. per ton; sections, 9. per ton ; 
medium plates, 9/. 15s. per ton; black-steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 121. per ton; and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
4-ton lots, 14l. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—There has been no change in 
the state of the malleable-iron trade of the West of 
Scotland over the week and employment generally is 
good. Order books represent quite a large tonnage of 
bar iron for near date delivery, while the re-rollers of 
steel bars are well placed for business for some time 
ahead. Current prices are as follows :—Crown bars, 
101. 10s. per ton for home delivery, and 101. per ton 
for export ; and re-rolled steel bars, 91. 7s. per ton for 
home delivery and 8/. 10s. per ton for export. 

Scottish Pig-Iron Trade.—Activity in the Scottish 
pig-iron trade is very marked and there would seem 
to be no satisfying of consumers, so persistent is the 
demand. The advance in the price of foundry grades 
mentioned last week has caused little check in buying, 
as there is every probability of a further advance before 
long. Up till the time of writing no official intimation 
has been made in quotations for hematite and basic iron, 
but producers are unwilling sellers at to-day’s rates, as 
an advance is imminent on the current cost of produc- 
tion. With the reduction in the south of the working 
hours of blast-furnacemen and coke-oven workers, from 
56 hours to 48 hours per week, the costs of production 
will be still higher when this arrangement comes into 
force here, and buyers can anticipate a fairly heavy 
advance in prices. The following are to-day’s market 
quotations :—Hematite, 85s. 6d. per ton, and basic 
iron, 75s. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 90s. 6d. per ton, and No. 3, 
88s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, December 12, amounted to 103 tons. Of 
that total 77 tons went overseas and 26 tons coastwise. 
During the corresponding week of last year the figures 
were 381 tons overseas and 38 tons coastwise, making 
the total shipment 419 tons. 





cost 








Tue Juntor InstrruTion oF ENGINEERS.—At the 
recent annual general meeting of the Junior Institution 
of Engineers, 39, Victoria-street, London, 8.W.1, Mr. 
H. G. Pusey, A.M.I.Mech.E., was elected Chairman. 
The Institution Silver Medal was awarded to Mr. R. O. 
Baird, and the Dunn Medal to Mr. F. T. Woods. The 
Tookey Award was made to Mr. E. L. C. Tappin, while 
the Durham Bursary was won by Mr. E. fe Sidwell, 
a non-member. The latter carries with it free member- 
ship of the Institution for a term of three years. 

Triats or H.M.S. “ Hypsrion.’”—H.M. Destroyer 
Hyperion, the forty-fourth ship of that class to be built 
by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Wallsend-on-Tyne, was launched on April 8. 
She has recently undergone a series of exhaustive and 
successful trials at sea, which culminated in the accept- 
ance trial carried out off the mouth of the River Tyne, 
on December 3. The vessel has a displacement of about 
1,400 tons and her propelling machinery consists of 
34,000-s.h.p. geared turbines driving twin screws. These 
engines, together with the oil-fired water-tube boilers, 
have been constructed by Messrs. The Wallsend Slipway 
and Engineering Company, Limited. 
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NOTICES OF MEETINGS. 
INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
p-m., Storey’s-gate, Westminster, 8.W.1. General 

Meeting. “‘ Recent Developments in Hydro-Electric 


Engineering, with Special Reference to British Practice,” 
by Dr. P. W. Seewer. 


Nortu-East Coast InstiruTION oF ENGINEERS 
AND SHIPBUILDERS.—To-night, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne, 1. General Meeting. 
“The Relationship tween Mechanical Tests of 


Materials and their Suitability for Specific Working 
Conditions,” by Dr. N. P. Inglis. 

Royat Instrrurion.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. “‘ Optical Contact,”’ by Lord Rayleigh. 

Institute oF Meraus.—North-East Coast Local 
Section : Saturday, December 19, 7.30 p.m., Armstrong 
College, Newcastle-upon-Tyne. Joint Meeting with the 
Newcastle-upon-Tyne and District Branch of Tue Lyst1- 
TUTE oF British FounpryMen. “ Recent Improve- 
ments in Refractory Materials,” by Mr. P. B. Robinson. 

InstrruTion oF ELgcrricaL ENGIngrerRs.—Monday, 
December 21, 7 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. Informal Meeting. Discussion on: “ The 
Maintenance and Conditioning of Electric Cookers,” 
to be introduced by Lieut.-Col. H. W. Watts. 

INstrTvuTIOoN oF Crv1t ENGrIngEERS.—Tuesday, Decem- 
ber 22, 6 p.m., Great George-street, S.W.1. Additional 
Ordinary Meeting. ‘‘The Second-Stage Development of 
the Lochaber Water-Power Scheme,’’ by Mr. H. 
Naylor. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre: Tuesday, December 22, 7.30 p.m., The 
James Watt Memorial Institute, Birmingham. “ Pro- 
cesses in QOil-Engine Injection Systems with Spring- 
Loaded Nozzle Valves,”’ by Dr. 8. J. Davies, in collabora- 
tion with Dr. E. N. Rowe. 


A. 


For Meetings of other Societies and of Junior Sections, 


see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 


SuHerrietp, Wednesday. 


Iron and Steel.—Industrial Sheffield will finish the 
year in a state of intense activity. Order books at the 
majority of works are well-filled, while the number of 
inquiries circulating is bigger than at any time during 
the year. Output of raw and semi-finished materials 
is well up to recent standard. Basic steel billets are 
in heavy demand, and some works are having difficulty 
in keeping pace with orders. Acid steel is also a strong 
market. Bar iron, angles, and plates are in good demand, 
while firms specialising in the production of structural 
steel are operating to capacity. The needs of engineers 
and other users show a big increase. Foundries are 
exceptionally busy. Supplies of pig iron are coming 
into this locality in heavier tonnages, and many consumers 
have contracted for supplies covering from three to 
six months in the new year. The limited quantity 
of hematites available for the open market is eagerly 
snapped up. In the heavy machinery and engineering 
branches a steadily improving position is reported. 
Business is slow in developing in railway rolling stock, 
though several local works report that indications point 
to buying being on a more extensive scale in the early 
part of the new year. Shipbuilding requirements 
are up to recent standard. Sheffield’s trading connections 
with South African gold and silver mining enterprises 
have high hopes of booking more contracts in the near 
future for a variety of equipment. This will include tube 
mills, crushing and grinding machines, washing apparatus, 
and dredger parts and steel balls. Makers of electrical 
equipment have good order books. A local concern 
specialising in the production of tramway trackwork 
has supplied to Stockholm a layout comprising 12 pairs 
of connected movable points, 32 leg crossings, four 
triple crossings, and four double star crossings, together 
with 36 cast-manganese steel rails and 16 tons of Bessemer 
steel rolled rails. The total weight of the complete 
layout was 66 tons 2cwt. Double castings are employed 
in the star crossings to reduce the number of joints, 
and the grooves are raised to the depth of the wheel 
flanges to ensure smooth running when passing over the 
intersections. Stainless-steel makers are busy, and are 
accounting for record outputs. Among the latest uses to 
which stainless steel has been put is in the manufacture of 
identification darts, which are shot into the bodies of 
whales for the purpose of obtaining more information of 
the habits of these monsters. These stainless-steel 
darts have special inscriptions indicating the precise 
situations (latitude and longitude) where they were fired. 
People who finally kill the whales and discover the darts 
are asked to communicate details to those reponsible 
for the scheme. 

South Yorkshire Coal Trade.—The export market has 
developed a firmer tone. More inquiries are circulating. 
and shippers are busy trying to get supplies fixed up 
before the holidays. Best hards are in good demand. 
Nuts and smalls are in short supply. The inland position 
has undergone further improvement. Industrial fuel 
isin strong request. Steelworks and ironworks continue to 
be big consumers. Small coal is in active request by elec- 
tricity generating works. The Liverpool Electricity 
Committee is in the market for half a million tons of 
small coal. Foundry and furnace coke are steady. 
Housecoal is in better demand. Quotations are: 
Best branch handpicked, 27s. 6d. to 29s. 6d.; kitchen 
nuts, 20s. to 2ls.; house coal, 23s. to 248.; seconds, 
2le. to 22s.; kitchen coal, 18s. to 2ls.; Derbyshire 








best brights, 2ls. to 22s.; and Best South Yorkshire 
| 248. to 30s, 


’ 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
an that no connection exists between this 
Journal ana any other publications bearing 
somewhat similar titles. 


TELEGRAPHIO “ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 
TELEPHONE NumBER—TEMPLE BAR 3663 (2 lines) 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 





For the United Kingdon ................ £3 5 0 
For Canada— 
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Thick paper copies........ 3 3 0 
For all other places abroad— 
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When foreign subscriptions are sent by Post Office 
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ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
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or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practio- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week's issue must be delivered not 
later than mid-day on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of Publica- 
tion. Passed proofs must be in our hands by 


Saturday morning, Other wise they will be 
taken as correct. 
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AEROPLANE LANDING AND 
TAKE-OFF 

In every age since Ovid wrote of Dedalus and 
Icarus, men of inventive or speculative turn of mind 
have pictured the perfect flying machine as a verit- 
able rara avis embodying in one man-made contriv- 
ance the eminent accomplishments of many birds. 
Thus, the ideal aeroplane combines the speed and 
agility of the swallow with the ability to rise and 
alight like a lark. It can hover like a hawk and 
soar like a seagull, and there are not wanting those 
who would also have it as much at home in the sea 
as a penguin. In respect of many desired attain- 
ments—speed, height, endurance and load-carrying 
capacity—man to his lasting credit has far sur- 
passed the birds in their own element, but the 
problems of sustentation and of rising and alighting 
in controlled vertical flight have eluded him despite 
long and thoughtful endeavour. With the notable 
exception of the Autogiro of de Cierva, who unfor- 
tunately lost his life in the accident to the Royal 
Dutch air liner at Purley on the 9th inst., the 
trend of aeroplane design has, in fact, been so far 
removed from achieving those objects that the 
flight paths at take-off and landing tended, until 
recently, to become more inclined to the vertical 
than they were twenty years ago. In the latest 
form of Autogiro, referred to on page 129, ante, 
however, a direct vertical] lift in taking-off is 
obtained by using the rotor as a helicopter. A 
clearer understanding of the fundamentals of flight 
has revealed the limitations, no less than the poten- 
tialities, of the aeroplane as at present conceived. 
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But the deferment of the ideal solution, however 
inevitable or reasonable, in no way allays the need 
for approaching the desired object by indirect 
means, since it is beyond dispute that the way in 
which aeroplanes have at present to be manceuvred 
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detrimental influence on the development of com- 
mercial aviation. A long taxying run on the 
ground, followed or preceded by a gently-inclined 
air-borne flight path, means that an aerodrome must 
cover a large area of approximately level ground. 
Such sites are feasible only on the outskirts of the 
existing centres of business and population between 
which air transport is commercially practicable, 
with the result that a considerable road journey is 
necessary at each end of the aeroplane trip. The 
effect is undoubtedly appreciable in countries like 
Great Britain, where overall distances are short, as 
air travel goes, and where in consequence the time 
occupied in transport between aerodromes and 
starting points or destinations may largely reduce the 
only advantage which the aeroplane can offer against 
the passenger train. It is worth noting that the 
difficulty of obtaining and retaining centrally- 
situated terminals is not peculiar to air transport. 
The railways have encountered it, perhaps less 
acutely a hundred years ago than now, but the 
expense of overcoming it was none the less serious 
at the time, and they are still having to pay, in 
London for long tunnels and steep gradients adjoin- 
ing terminals, and in New York for miles of under- 
ground electrified track. 

With a little straining, the analogy between the 
aerodrome and the railway station at the foot of a 
gradient can be pursued a stage further. For just 
as the gradient sets a limit to the weight of the 
train which can be drawn up it by a given expendi- 
ture of locomotive force, so, somewhat similarly, the 
size of an aerodrome limits the weight of aeroplane 
which can take off with a given available propeller 
thrust. The alternative view point, that the mini- 
mum distance in which an aeroplane can take-off or 
land depends upon its weight, indicates at once a 
direction in which the difficulty of providing aero- 
dromes large enough to serve high-speed aircraft 
can be approached. The influence of weight is, in 
fact, decidedly more important and incidentally far 
more complicated in the case of an aeroplane taking 
off from the ground than in that of a train on a 
rising gradient. A little thought will show that the 
thrust of the airscrew has first of all to accelerate 
the mass of the aeroplane from rest up to the speed 
at which it can be air-borne by the wings, and after- 
wards to maintain it in climbing flight at such an 
angle that the machine can clear buildings or other 
obstacles. The speed at which, and hence the 
distance in which, the machine can be air-borne and 
rise from the ground, in turn depend on the all-up 
weight. Further, the final angle of climb, depending 
on the resolved part of the weight which can be sup- 
ported by the available excess of thrust over drag, 
and the transition portion of the take-off flight path 
between the just air-borne and steady climb condi- 
tions, are both directly concerned with the distance 
required for taking-off and with the weight of the 
machine. There are other complicating factors, 
such as the variations, with forward speed, of the 
thrust of the airscrew and the lift and drag of the 
aeroplane, and the cushioning effect of the ground 
on the wings. The complete mancuvre can never- 
theless be analysed and the theoretical conclusion 
can be drawn that the take-off distance of a given 
machine is proportional to the 2-5th power of its 
all-up weight. The conditions during landing are 
simpler since the engine is not working, and theore- 
tical analysis shows that for a given set of aero- 
dynamic characteristics in the machine, the landing 
run is directly proportional to the first power of the 
aeroplane’s all-up weight. 

Substantial confirmation of these mathematical 
results has recently been obtained by Messrs. Finn 
and Osborne, in the course of a series of tests de- 
scribed in R. & M. No. 1682, which have been carried 
out at Farnborough on a Vildebeest aeroplane. The 
same machine, loaded on successive occasions to three 
different values of all-up weight, was taken off and 
landed by three different pilots. For the investiga- 
tion of this class of problem the Royal Aircraft 
Establishment has developed, to a high stage of per- 
fection, a type of panoramic camera which gives a 
record of the complete path of an aeroplane either 
from rest to an altitude of about 120 ft., or during 
the corresponding motion in the case of landing. 
From the photographic records obtained, curves of 
distance along the horizontal and air-borne portions 
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of the flight path, and the height above the ground, 
can be reproduced on a time basis, and hence instan- 
taneous ground speeds and accelerations may be 
derived. 
Vildebeest machine, made by each pilot under each 


condition of aeroplane weight, revealed empirically | 


that the take-off distance was proportional to weight 
to the power of 2-33 ; that the final climbing angle in 
air-borne flight was inversely proportional to weight ; 
that the landing flight path was sensibly independent 
of weight ; 
directly proportional to weight. 
of scattering in the numerical values indicative of 
personal variation, not merely among the three 
different pilots concerned in the tests, but also 
among the results achieved by the same pilot on 
different 
allowing a generous human factor in these 
all other—intricate aeronautical manceuvres, with- 
out, however, in any way invalidating the general 
conclusion that the weight of aeroplanes has a direct 
bearing on the area of the prepared surface which 
can serve them as a base of operation. 


occasions, emphasises the necessity of 


The implications of this analytical and experi- 
mental work are clear enough, but the desirability 
of restricting the net weight of aircraft within the 
closest limit consistent with adequate structural 
strength and power installation has always been so 
dominant a factor indesign from such more obvious, 


considerations as the amount of pay load or the | 


initial and operating costs of a machine for a speci- 
fied duty, as to suggest that no drastic advances in 
this direction can reasonably be expected. And yet, 
much the same deduction could have been drawn 
only a few years ago with regard to aeroplane resist- 
ance; and the improvements that have been 
achieved in that direction in so short a time are 
really remarkable. Perhaps stimulated by their 
successful modifications of external form, but more 
probably compelled by the intimate influence of 
weight on every aspect of aircraft performance, 
designers are, in fact, very actively and promisingly 
engaged nowadays on the problem of weight reduc- 
tion. One of the most instructive of recent papers | 
bearing on this matter was that presented recently 
to the Royal Aeronautical Society by Dr. G. V. 
Lachmann, of Messrs. Handley Page, Limited. Under 
the title of ** Aerodynamic and Structural Features 
of Tapered Wings,” Dr. Lachmann makes the 
important point that wings which are tapered in 
plan and in thickness are the most rational form for 
a cantilever monoplane, accepting this type of 
machine as representing the most advanced practic- 
able stage of progress towards the elimination of non- 
lifting {ll-metal construction lends 
itself admirably for this class of wing, but Dr. Lach- 
mann shows, a feature less readily appreciated, 
that a valuable economy in weight, over designs 


resistance. 


incorporating concentrated spar flanges, can be 
whieved by the employment of a double skin con- 
sisting of corrugated and smooth light-alloy sheets 


and that the subsequent ground run was | 
A certain amount | 


as in| 
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tion, a temporary means should be adopted to accom- 
| plish a temporary manceuvre. Whether the ideal 
temporary means will be a mechanically-operated 


The average results of four trials of the | flap, or a suction pump, or a retractable horizontal | perly appreciated. 


| screw or something as yet unimagined, remains to 
be discovered, but it is safe to predict that the 
| problem is as likely to be solved by engineering as 
by aerodynamics. 








BRITISH TRADE IN NORTHERN 
EUROPE. 
| Last summer the 


Advertising Association de- 
|parted from its usual practice and, instead of 
|holding its annual convention in this country, 
| organised a cruise, which enabled three hundred 
delegates to visit Copenhagen, Helinski, Stockholm, 
and Oslo, where the trade conditions existing be- 
tween this country and Denmark, Finland, Sweden 
and Norway were investigated. According to the 
report,* which has just been issued, the visit was a 
complete success, not only socially, but because it 
revealed the preference that exists in that part of 
| Europe for British goods. It also enabled personal 
| contacts, which cannot fail to be of value, to be 
established. The report first reviews the markets 
as a whole, insistence being rather naturally placed 
on advertising, in connection with which some in- 
teresting features are disclosed. There follow four 
sections discussing each country individually and 
explaining their market conditions. Each of these 
sections is supplemented by figures, which are 
included by permission of the Board of Trade, and 
show in detail, by both quantities and values, the 
exports and imports between Great Britain and the 
| four countries for the past six years. The position 
is therefore clear for all those interested to study 
jand to act upon, The style of the report is neither 
| official nor dry-as-dust, but is illuminated by many 
human and humorous touches. That the situation 
is viewed from a somewhat different aspect than 
is usual does not detract from its value. 

Dealing with some of the points that seem to us 
to be of principal importance, the fact that in all 
four capitals the hosts spoke splendid English is 
stressed. Language need, therefore, be no handicap 
to the English business man who seeks to “ blaze 
the trail’ northwards. His task will also be made 
easier by the attraction which British goods evi- 
dently possess for the inhabitants of these countries, 
while the existence of stable currencies is another 
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As regards the present position, and this ma 
perhaps be admitted, the importance of the markets 
offered by the four Baltic countries is not pr 
Their aggregate population is 

16,000,000 and last year they purchased from us 
| 37,000,000/. worth of goods. This is a value greater 
than that of any single foreign country, being more 
than twice as much as that purchased by France and 
|more than 50 per cent. in excess of that purchase« 
by the United States. This state of things is a 
tribute to the excellence of British goods, no less than 
to the business methods and enterprise of British 
; manufacturers. Nevertheless, improvement is pos 
sible, and among the suggestions made to secur 
it is the familiar advice to study local demands mor 
closely. Joint representation by different manu 
facturers making the same general class of goods, 
but non-competitive in detail, is also recommended, 
while the importance of seconding the efforts that 
are being made by the governments, municipalities, 
chambers of commerce and trade federations in 
the four countries, to create a public opinion in 
favour of British goods, is stressed. In this conne: 
| tion the formation of study groups is suggested and 
above all the adoption of every means of establish- 
ing personal touch between the buyer and thx 
seller. As there is no unemployment in Scandinavia 
this might go as far as encouraging a northward 
stream of emigration. Advertising is another 
means towards the same end ; indeed the amount of 
money spent on this account by British manu 
| facturers is, it is stated, extraordinarily and useless} 
| small. 

Further hints are obtainable from the sectional 
reports on the individual countries. For instance, 
|the manufacture of motor cars is almost non- 
}existent in Denmark. There is, however, con- 
siderable local assembly of parts, 80 per cent. of 
|} which come from America. In Sweden there are 
| only 60 British passenger cars out of a total of 
| 10,000 registered, and out of 6,000 commercial 
vehicles only 145 come from this country. Nothing 
is said about the conditionsin Finland and Norway, 
| but we do not suppose they are any better. In 
other ways the position is improving. British 
| machine tools are obtaining an increasing acceptance 
| in Denmark owing to their better quality and in spit 
| of their higher price. Sweden, of course, manufactures 
this class of goods for both the home and export 
markets, and indeed depends for her prosperity on 
them and on the Primus stove, the centrifugal cream 





| 


advantage. On the other hand, there is a certain | separator, and the Electrolux ice-making machine. 
sense of grievance at the way in which the trade | The result is that in two generations the proportion of 
jagreements of a few years ago were concluded. | the population of that country engaged in agricul- 
To put it bluntly, the northern governments had| tyre has fallen from 80 per cent. to 47 per cent. 
pressure exerted on them; and had to agree to! Many specialised engineering products, e.g., ball 
increase their imports in our favour under threat of | hearings, are also manufactured. Finland. on the 
oh . . . . oo . = . = ’ 
discrimination against them. This opinion is not| other hand. depends on the export of timber for 
traversed in the report, and it may therefore be | her prosperity, and it is part of her policy to foster 


pointed out that our Government acted quite | native agriculture. She is also. however, attempting 


rightly in seeking to adjust a state of affairs that 


riveted together and fully stressed up to the proof | W4S very much out of balance. The result has, in 
, | fact, been a great improvement in British exports, 
of | though the view is expressed in the report that this 
|has risen more from the efforts of the countries 
| concerned to fulfil their treaty obligations, than from 
| those of our own nationals. No evidence is, how- 
ever, produced in support of this contention, and 
. it may be that it proceeds from that determination 
Actually, the landing and taking-off MANCeUVTeS | 4 the best me the behaviour of hosts which 
have tended to need such greatly increased distances, %,: ‘ ae 
as the direct result of the change in design policy |notoriously follows visits to hospitably-inclined 
towards high-speed and low-resistance types of | foreign countries. 
aeroplanes, that more drastic and direct | There — substance in the plea that the indus- 
eindniaid ace dette’. Tu tile Commettion, the trialists of this country might have made the arrange- 
value of slotted wings, wing flaps, aerodynamic | ™&nts More easy and convenient. It was, in fact, 
brakes, and variable-pitch airscrews are well known | uinted on more than one occasion during the tour, 
that when the agreements lapsed, buyers would 
naturally turn to those countries which offered the 


and well tried, while te potentialities of obtaining 

vastly increased lift coefficients by sucking away 
: ; ~,| most acceptable goods at competitive prices and on 
considerate trading terms. The good advice was 


the boundary layer from the upper wing surfaces are 

such as to command respectful attention. All these | : . 

devices, and others even more effective which will be | therefore given that unless British manufacturers 

developed in course of time, may be said to owe | made friends while they were “ sheltered,” the trade 

their Importance to the fact that aeroplanes, in recently obtained might be lost At the — sme 
|it must not be forgotten that trade is reciprocal 
jand that we cannot be expected to buy indefinitely 


despite of weight, are able by their aid to be taken- 
off and landed within the limits of existing aero- | © 

from a country unless that country also buys pro- 
| portionately from us 


stress. 

Although, as has been shown, a reduction 
weight has an effect of some value on the distances 
required for taking-off and landing, it would give 
a false impression to infer that this consideration 
is to be regarded as being of particular importance 


much 


dromes. So much can be said, indeed, in favour of | 
replacing as pay load any and every possible reduc- 
tion of structural weight, as to suggest that in| . Diatie’ Decide in Werdharn Bem 


contrast with the permanent nature of weight reduc- | Advertising Association. [Price 5¢, net.] 
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|to manufacture her own machinery, and the value 
of the paper-making equipment imported has fallen 
| to about one-half what it was a few years ago. 
Forests also form the principal source of wealth in 
| Norway, though there is some mining. There ar 
some restrictions on imports, and the textile trad: 
lespecially has suffered from the competition of 
domestic manufactures. 

The lesson to be learnt from all this information 
is, we think, clear, and we hope, therefore, that th 
contents of the report will be closely studied and 
acted upon. 





NOTES. 
Firry YEARS OF ENGINEERING EpvucaTIon. 
THE jubilee of the foundation of the School 
of Engineering at the Polytechnic, Regent-strect. 
London, was celebrated on Thursday, December 1", 
and at the same time the opportunity was taken to 
open officially the newly-equipped electrical mach 
|nery laboratory. In a statement made at th 
| beginning of the proceedings in the Fyvie Hall, M: 


| Philip Kemp, Head of the School, said that sin 
| 1921 the average number of full-time engineeri! 
| students had been 120, of whom 58 had gained th: 
| Bachelor of Science degree in engineering at Londo: 
| University. In addition, some 340 national diplomas 
|had been granted to full-time students, and 7!!/ 
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national certificates in mechanical and electrical 
engineering had been awarded to evening students. 
In the course of an address, Sir Henry Pelham, 
permanent secretary to the Board of Education, 
said that there were interest, romance and heroism 
to be found in any jubilee celebration, and of no 
institution in the country was this more true than 
of the Polytechnic. Nothing would have given its 
founders more pleasure than its present success. 
It possessed a great corporate spirit, which recog- 
nised that the business of an educational institution 
was to train good citizens as well as good scholars 
and mechanics. During the last fifty years they 
had had to face such dramatic changes in engineering 
as the coming of electricity supply, the motor car, the 
Diesel engine, and the aeroplane, and this had not 
been easy, especially in the earlier days. Though 
the evening classes were still in increasing demand, 
attempts must be made in co-operation with the 
employers for more part-time instruction in the 
day time. An inspection of the electrical machinery 
laboratory, which has been completely re-equipped, 
was then made. It contains a representative selec- 
tion of modern direct and alternating current motors 
and generators, as well as of transformers, rotary 
convertors and rectifiers, many of which have been 
specially made for educational purposes and all of 
which have been arranged so that they can be 
studied and tested under working conditions. In 
the advanced electrical measurements laboratories, 
there is also a large variety of modern testing equip- 
ment, while the radio engineering laboratories con- 
tain apparatus for transmission and reception, as 
well as for sound reproduction and television. 


TRADESMEN RECRUITS FOR THE 


ARMY. 


ENGINEERING 


Under the present Recruiting Regulations, it is 
possible for a man to enlist in the Army any time 
ifter attaining the age of 18, provided that, in the 
case of a fitter, he gives proof of having served three 
years in an engineering workshop. This means, of 
course, that most men who enlist as engineering 
tradesmen have not completed their apprenticeship. 
When, on completing their period of Colour service, 
they return to civil life these men are in the un- 
fortunate position of not being eligible to join a 
trade union, with the result that they are dissatisfied. 
\s a natural result men are found to be unwilling 
to enlist under these conditions and the Army is 
very short of engineering tradesmen. In order to 
meet the situation the War Office will issue, at the 
beginning of the New Year, particulars of a new 
scheme which, we understand, has been worked out 
with the co-operation of the Director of Ordnance 
Factories, the railway companies and many of the 
first-class engineering firms of the country. The con- 
currence has also been obtained of the Minister of 
Imperial Defence. The scheme will only apply to 
men between the ages of 21 and 25, who have served 
an apprenticeship, and under it a recruit will be 
able to retain his membership of a trade union while 
serving in the Army, or will be able to join such a 
union during his period of service. 


THE EQUIPMENT OF MARITIME PASSENGER 
STATIONS. 


In American Notes, Dickens gave a slightly 
ironical description of the first-class cabin in the 
ship on which he had booked a passage to the 
United States nearly 100 years ago. It is only 
necessary to compare this with what appeared in 
ENGINEERING a few months ago about the similar 
accommodation in the Queen Mary, to realise the 
advance that has been made, while that which 
has oceurred since the beginning of this century 
is almost equally great. It is therefore not a little 
surprising that similar steps have not been taken 
to make embarkation and disembarkation, two 
operations which are never of the pleasantest, more 
comfortable, and that this drawback is most 
evident at the ports of the two leading maritime 
nations—Great Britain and the United States. 


This point was well brought out in a lecture on 
’ Maritime Passenger Stations,” which was delivered 
by Dr. Brysson Cunningham before the Institute of 
Transport on Tuesday, December 8. This lecture 
dealt mainly with the features of certain modern 
inaritime stations, including those at New York, 
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Southampton, London, Liverpool, Genoa, Naples, 
Le Verdon, Cherbourg, Le Havre and Hamburg, 
and called attention to the fact that these places 
are being used by an increasing number of passen- 
gers, though their character has been influenced by 
the substitution of pleasure cruising for emigration. 
Nevertheless, until quite recently a cargo shed has 
been almost universally considered a fit and proper 
place for the embarkation and landing of passen- 
gers, and at a number of ports this view still holds. 
At New York, for instance, the passenger suffers 
an abrupt change from the luxury of the ship to 
the discomfort of the sheds where the customs 
examination is conducted. Moreover, there is no 
direct rail connection with the piers. While 
in this country things are somewhat better, they 
are still open to criticism. There is no waiting 
room at the Ocean Dock, Southampton, and at 
the newer River Test Quay the passengers are 
discharged into an unheated shed without seating 
accommodation other than rudimentary wooden 
forms. At Tilbury the seating, too, is of the 
uncomfortable village school type. On the other 
hand, Dr. Cunningham feels able to praise the 
architecture, equipment and organisation of the 
Ponte dei Mille at Genoa, and to award similar 
encomiums to what has been done at Le Verdon, 
Cherbourg and Le Havre. It therefore seems that, 
in spite of the difficulty of reconciling the views of 
the shipping, port, customs and railway authorities 
with those of the passenger, it is not outside the 
range of human effort to provide accommodation at 
least comparable to that available in a modern ship 
or at a modern railway station. Dr. Cunningham, 
indeed, gave some useful hints as to how this may 
be done. 


INTERNATIONAL ELECTRODEPOSITION CONFERENCE. 

The Electrodepositors’ Technical Society 
organising an International Electrodeposition Con- 
ference, which is to take place in London on March 3 
and 4, 1937. A provisional programme has been 
drawn up and it is proposed to hold the opening 
ceremony of the Conference at British Industries 
House, Marble Arch, W.1, on the morning of 
Wednesday, March 3. This will be followed by a 
luncheon, after which the first session, on “* Electro- 
deposition Practice Abroad,” will be held. The 
second session, on “ Electrodeposition of Base 
Metals,” will take place that evening. The third and 
fourth sessions of the Conference will be held on 
the morning and afternoon of Thursday, March 4, 
and will deal respectively with “The Properties of 
Electrodeposits,” and with “ Electrodeposition of 
Precious Metals.” In the evening a reception and 
dinner will take place. We are informed that con- 
tributions for reading and discussion at the Con- 
ference have already been accepted from Belgium, 
Czechoslovakia, France, Germany, Holland, Russia, 
Switzerland and the United States of America. The 
headquarters of the Electrodepositors’ Technical 
Society are at the Northampton Polytechnic 
Institute, St. John-street, London, E.C.1, but all 
inquiries and communications regarding the forth- 
coming function, which we understand is the first 
of its kind, should be addressed to the honorary 
conference secretary, at 12a, Raleigh House, 
Larkhall, London, S.W.8. 


is 


COMMERCIAL DEVELOPMENTS IN CHINA. 


Though he discountenanced any idea that he was 
a technical man, Mr. A. H. George in the address, 
which he delivered on “‘ Recent Commercial Develop- 
ments in China,” before the British Engineers’ 
Association on Thursday, December 10, nevertheless 
gave a great deal of information, which those whom 
he was addressing will undoubtedly find of value. 
Mr. George, who is Commercial Secretary to H.M. 
Embassy, was optimist enough to hold that China 
has now recovered from the depression and, though 
the market for engineering goods is small in propor- 
tion to the population, it is all the same worth 
cultivating. For instance, in the sphere of railways 
the Government has done much to facilitate the 
restoration of its credit and has also managed to 


thousands of miles have been prepared, so that the 
openings for British engineers are undoubtedly wide. 
The government is also turning its attention to road 
construction. At present there are over 60,000 
miles of road in China, but little of this mileage 
is properly metalled and much has been built solely 
for military purposes. Great efforts are therefore 
being made to co-ordinate matters and to bring about 
a development which must have a profound influ- 
ence on the country’s trade. In recent years con- 
siderable progress has also been made in both 
commercial aviation and public utility undertakings. 
Over 400 of the 2,000 towns in China have their 
electrical generating stations, and many cities are 
endeavouring to install modern waterworks systems. 
There is also a considerable amount of building on 
modern lines. Industry, on the other hand, is 
very much in its infancy, though China is the largest 
producer of matches in the world, and there are well- 
established cement works and textile mills. In 
addition, a central machine works has been built 
up with government aid near Shanghai for the 
manufacture of tubes, bolts and nuts, galvanised 
sheets, castings and certain small machine tools. 
Plans are on foot for the establishment of iron 
and steel works and automobile assembly plants, 
while there are already a large number of smaller 
factories turning out engines, pumps and the more 
common forms of electrical equipment. Neverthe- 
less, larger quantities of goods for the equipment 
of industries and railways are being imported and it 
is essential that we should be in a position to obtain 
our share of this trade. Otherwise our future in 
China will be limited to certain “ selected ” trades, 
such as high-grade steel. In this connection it is 
necessary that all engineering plant should be cheap to 
maintain and should be capable of running normally 
for 20 hours a day without skilled alteration in order 
that it may be operated efficiently under Chinese 
conditions. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


An extra general meeting of the Institution of 
Mechanical Engineers was held on Friday, Decem- 
ber 11, at Storey’s Gate, St. James’s Park, London, 
S.W.1. The chair was occupied by Mr. John 
Belliss, Member of Council, and the paper presented 
to the meeting was entitled ‘‘ The Smoke of Cities,” 
the author being Dr. J. S. Owens, who has been long 
identified with the question of the prevention of 
atmospheric pollution by smoke. A brief summary 
of the paper will be found on page 676 of this 
issue. 

The chairman, in declaring the discussion open, 
referred mainly to the ill-effects of smoke from 
chimneys, citing conditions near big works in 
Canada, British Columbia, &c., as examples. The 
first speaker, Dr. Bruckshaw, described certain 
experiments which were being made at the Fuel 
Research Station, in collaboration with the Coal 
Utilisation Council, with the object of reducing 
smoke. The experiments showed that, in the case 
of domestic fires, the amount of smoke, intercepted 
by filtration, from 14 lb. of coal was of the order 
of 6 oz., showing that, in this respect, the domestic 
fire was a great offender. Dr. Bruckshaw then 
explained the use of various instruments, which he 
has brought to the hall and which were employed 
in the experiments. In the main, the object was to 
obtain an estimate of the concentration of solids 
in both light and dark smoke. Domestic fires could 
produce two types of smoke, one of which was a 
distillation product consisting mainly of tarry 
matter incompletely burnt, the other consisted 
mainly of carbon. 

Mr. J. H. Coste, in commenting on the deposit 
gauge, said that it did, in fact, measure the pro- 
portion of impurities in the air, and, if not a very 
scientific apparatus, it served its purpose, and was 
valuable. Rural or “desirable” districts gave 
lower impurity results. The automatic filter, 
invented by Dr. Owens, measured the black sooty 
air. Soot was the most objectionable impurity in 
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a place very suitable for such investigations. The 
results were worthy of study. The measurement of 
dust particles was one of the most tedious and 
eye-fatiguing of operations. The measurement of 
sulphur dioxide was of interest to those concerned 
with public health in relation to its deleterious 
effect on the lungs. The lead peroxide method | 
developed by the Building Research Station was 
of particular interest. He submitted that something 
like 90 per cent. to 95 per cent. of the sulphur 
content of the air consisted of sulphur dioxide, and 
in London air sulphuric acid was found. That this 
impurity might have serious effects was evident 
from the disaster of 1930 in the Meuse valley, when 
many persons and cattle were killed. Investigation 
pointed to sulphuric acid formed by products| 
emitted from the factories in the Valley as the cause. 
He considered Dr. Owens was rather hard on the 
popular assumptions about CO,. It could be use- 
ful as a measure of the vitiation of air. He felt | 
it was a pity that bacterial pollution had not been 
investigated more systematically. The domestic 
fire was a very great offender as regarded atmo- 
spheric pollution, but he coul dsuggest no method 
of dealing with the difficulty by litigation, unless 
possibly by a tax, or penalty, or enforcement of the 
use of smokeless heating appliances. As to smoke | 
concentration near a chimney, the tendency to 
make definite statements about the specific gravity 
of particles would be satisfactory if all the particles 
were solid matter, but under a microscope spherical 
particles showed gaseous inclusions, and he had 
found that if such particles were ground up and 
floated in heavy liquids they would sink. 


Mr. A. N. East said that Dr. Owens had suggested 
that the country’s electricity supplies by over- 
head transmission were vulnerable under war} 
conditions. It might be pointed out that most of | 
the stations had quite adequate supplies from 
outside areas, and were thus in a better position 
than when their range was limited to the localities 
in which they operated. Moreover, the fact that | 
overhead transmission was more difficult to hit 
from the air was a better preventive against the 
cutting off of supplies than transmission under 
vround. If a street were hit, the cables would be 
bound to be put out of use. On the subject of 
chimney emission, it should be made clear that the 
Chimney Emission Committee had endeavoured 
to find the height above ground at which the dis- 
turbance due to adjacent buildings came to an| 
end. It was found that the power-station buildings 
themselves, which created currents, brought 
the smoke down to adjacent levels. With regard 
to the trapping of flue dust, the Committee’s 
conclusions suggested that a certain minimum 
efficiency should be reached in all circumstances. 
it had urged that the real was the 
amount of dust issuing from the top of the chimney, 
regardless of the thermal efficiency of the plant, 
and that real efficiency lay in the reduction of the 
quantity of dust, &c., emitted. 

Mr. W. A. Damon said that there were two or} 
three directions in which the problem of sulphur 
pollution could be approached, the first of these | 
being removal of the sulphur in the coal prior to| 
its use. A considerable amount of pyritic sulphur | 
could be removed by cleaning processes, 
which also reduced the quantity of ash. Secondly, | 
it might be possible to fix the sulphur by mixing 
suitable reagents with the fuel, and so retain it in 
the ash. Thirdly, it was possible to wash the flue 
gas, a8 had been successfully done at the Battersea 
and Fulham power stations. In this connection, 
attention should be directed to the relative delete- | 
rious effects of sulphur: dioxide when associated | 
with tarry matter; there was a dearth of informa- 
tion on this point ana sustained research was | 
desireable. Much attention had been given in the 
paper to the measurement of the smoke and the 
ereation of by-laws. With regard to smoke, 
other than black, the difficulty was not so much the 
proving of a nuisance but the adoption of the best 
preventive means which the law allowed. The 
larger towns should be quite well able to deal with 
their own smoke problems, but surrounding districts | 
might or might not be under adequate control, | 
and the work done in the towns might be negatived | 
by reason of pollution coming from outside. 
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Mr. H. G. Clinch said he regarded the problem 
from the standpoint of an officer of a local authority. 
He agreed with the circular of the Ministry of 
Health (1926) in which it was suggested that autho- 
rities should borrow the services of specially skilled 
or qualified men from each other, though the 
suggestion had not been acted upon to any extent. 
small towns round Sheffield, for instance, 


officers, and if the local authorities were reminded 
of the suggestion it might result in a definite con- 
tribution towards the solution of the problem. In 
his own experience, in industrial plants, frequently 
overloaded, the smoke trouble was due to rapid 
successions, at comparatively short intervals, of 
heavy smoke, and he did not think that a basis of 
continuous opacity for two minutes would meet the 
case for taking proceedings. If a by-law on the 
lines indicated in the paper were to pass into law, 
it would seem necessary to depend upon the owner 
for part of the evidence. 

Dr. P. L. Bennett considered the subject from 
the standpoint of a Medical Officer of Health. The 
sanitary inspectors working under him had only a 
limited number of smoke-pollution cases to handle. 
Such complaints as had arisen were in relation to 
smells from works and grit from industrial dumps, 
and these had been dealt with by interviews with 
the persons concerned ; he believed that no legal 
action had been taken. The few cases of smoke 
trouble from factories with hand-fired boilers, laun- 
dries, &c., had also been handled on an amicable 
basis. In his area no standard for smoke density 
had been adopted, and Dr. Owen’s excellent 
instrument had not been employed. As smoke 
differed in colour, he feared that some difficulty 
might arise in the matching operation, but practice 
and study might make the instrument of universal 
service for inspectors. The present nebulous 
standards would have to be abandoned, however. 
Smoke pollution affected the eyes, respiratory 
passages and lungs, occasioning coughs and asthma 
and irritating existing bronchitis. It also, through 
diffi cultbreathing, strained the heart. Further, 
it retarded healing in pulmonary tuberculosis, 











instead of depending on the old CO, concentration 
idea. He doubted whether it could be made illeyal 
to burn raw coal in domestic fires, but something 
might be done by allowing a reduction of rates. 
He agreed that there should be some uniform 
method of dealing with the smoke problem, rather 
than that everyone should deal with it individually. 
At present, it seemed, local authorities had the 
onus of making their own by-laws. In reply to 
Dr. Bennett’s remarks as to coloured smoke, he 
would say that the paper dealt only with the black 
smoke from coal. The cutting off of the light was 
a serious matter. In big cities something like 
50 per cent. was lost through smoke. 








THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 633.) 
Rapio DEPARTMENT. 


Ir was only to be expected that the amalgamation 
some few years ago of the Radio Research Station 
at Slough with the Wireless division of the Elec- 
tricity Department of the National Physical Lab- 
oratory would lead to a considerable increase in the 
volume of research undertaken. It is nevertheless 
remarkable that the account of the past year’s work 
occupies a decidedly greater bulk than in any 
previous year and now exceeds the space at the 
command of several of the old-established depart- 
ments of the Laboratory. Toa greater extent than 
in other branches of applied science, the radio 
industry depends for its practical progress on the 
results of experimental research, and this is un- 
doubtedly an important factor contributing to the 
rapid growth of this department. But it is sig- 
nificant, also, of a demand superior to any which 
could satisfy merely commercial needs that the 
activities of the radio department are nowadays 
almost wholly connected with purely scientific 
research to the exclusion of routine and test work. 
One outcome of this tendency which begins to emerge 
very clearly, is that the research front of radio has 


while micro-organisms might find their way into| passed beyond the stage of being comprehended by 


the lungs and start proliferating. 
of ultra-violet rays was, further, cut off, which 
affected the growth of children and their resistance 
to disease. Ventilation was closely associated with 
atmospheric pollution, the latter in a room, for 
instance, influencing the production of disease, 
as some experiments had shown. To obtain a 
standard of ventilation, the aim should be to let 
the air Of the room be diluted as frequently and 
universally as possible ; there should be no draughts 
or eddies. 


resistance would be capable of dealing with them. 

Dr. Donald Levy observed that successful ways 
and means of dealing with sulphur, commonly 
regarded as among the most objectionable impurities, 
were becoming available. One of the principal 
sources of the sulphur trouble was iron pyrites and, 
to a smaller extent, sulphate of lime. The so-called 
‘ flotation ’ processes had done much to demon- 
strate the benefits of removing sulphur from coal. 
Modern methods of preparing fuel for industrial 
use lent themselves well to the inclusion of flotation 
in the cycle of operations. The flotation process, 
moreover, offered possibilities of profit from the 
recovery of sulphitic minerals in spite of the low 
proportion of sulphur in them. Smoke pollution 
in cities was at least visible and tangible, but the 
danger from unseen impurities was more insidious 
and the ways of checking it more difficult. 

Dr. Owens then briefly replied. One speaker, 
he said, in referring to the dirty character of 
domestic smoke, had not mentioned that domestic 
soot contained from 30 per cent. to 40 per cent. of 
tar, whereby it could be distinguished from indus- 
trial smoke. The size of smoke particle could be 
ascertained by examination under a high-power 
microscope with a micrometer eye-piece. He was 
inclined to accept Dr. Bennett's view in favour of 
diluting down the injurious matter as much as 
possible. The motive underlying the presentation 
of the paper was to show that a standard of 


| atmospheric purity was required and should be used | 


Under such conditions the organisms | 
in the air would be diminished so that the bodily 





A large quantity | the general scientific equipment of the average 


engineer into the realm of the specialist ; and even 
there the experimental scope is so wide that it is 
found necessary to subdivide the investigations 
under the four major heads of Wave Propagation, 
Direction Finding, Atmospherics, and Materials 
and Apparatus. In each of these divisions progress 
is rapidly being made and many of the new dis- 
coveries appear likely to exert more than a passing 
influence on the trend of radio development. 
Propagation of Waves. Production and Utilisation 
of Ultra-Short Waves.—The evidently fundamental 
value of a thorough knowledge of the properties of 
the ionised upper layers of the earth’s atmosphere 
on the transmission of radio waves underlies a study 
of this subject which is being conducted throughout 
the eleven years of a complete solar cycle. One 
mode of attacking this problem is to take soundings 
by projecting wireless signals vertically and observ- 
ing the time-lag and properties of the wave train 
reflected back to the earth’s surface. For this 
portion of the work, wavelengths between 30 and 
250 metres are employed. The transmitting and 
receiving stations are not more than 50 yards apart 
and they are electrically linked together so that the 
entire sequence of transmission and reception can be 
carried out by one observer. Alternatively, the 
observations can be recorded automatically. Photo- 


| . ° . 
graphic records are obtained on the receiver from 


which the height of the reflecting layer and the 
density of ionisation may be deduced. 

During the past year the study of the iono- 
sphere has been more particularly directed to th 
establishment of a direct relationship between 
normal conditions in the ionised layers and th 
simple theory of ionisation by ultra-violet light 
from the sun; and the investigation of abnormal 
conditions as an indication of possible physica! 
changes in the physical properties of the ionosphere 
From previous observations of this type the exist 
ence of three well-defined reflecting regions—desiy 
nated by the symbols E, F, and F,—has alread) 
been established, The reflecting power of thes 
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regions is generally greater in summer than in 
winter, and the recent work has shown that in addi- 
tion to such seasonal variations, very marked 
diurnal variations also occur. In each class there 
are normal and abnormal changes and the constant 
contact which is maintained between the Laboratory 
radio experimenters and the staffs of the astro- 
nomical observatories at Greenwich and elsewhere, 
frequently shows so close a correlation between solar 
activity and the temporary properties of the iono- 
sphere as to indicate that fluctuations in solar 
radiation constitute an important source of abnormal 
conditions in the ionosphere. At each of the four 
seasons during the past year an extensive series of 
half-hourly observations, extending over six days, 
has been made to determine the average values of 
the ionisation at each level in the ionosphere which 
is effective in the propagation of radio waves. The 
magneto-ionic theory provides a relation between 
the ionisation density and the critical frequency 
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be seen that the reflecting properties of the E and F, 
regions vary similarly and steadily throughout the 
day, in both cases exhibiting maximum critical 
frequencies at noon. The curve for region F,, 
however, is very different especially as regards the 
maximum which here occurs in the evening at about 
7 p.m. or 8 p.m. There appears thus to be an 
analogy between the effects throughout a day and 
the effects throughout a year; as if, when the 
altitude of the sun is great, the resulting maximum 
of ionisation in region F, is abnormally low for the 
time being, to be followed by a period of high 
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in spacious surroundings free from artificially 
generated electrical disturbances, are all admirably 
satisfied. 

One other aspect of the study of radio wave pro- 
pagation, having an immediate bearing on practical 
wireless communication, is exemplified by a series 
of measurements of the angle of arrival and the 
strength of signals received in England from trans- 
mitting stations, in America, South Africa, and 
Germany, using wave-lengths between 15 metres 
and 42 metres. In the case of the American and 
South African stations the received waves arrive 
at an angle to the earth’s surface of between 5 deg. 
and 25 deg., the actual value varying in some cases 
from day to day and with the season. The signals 
from the station in Germany arrive at a steeper 
angle of about 42 deg. to the horizontal. Photo- 
graphic recording is now used to study the pro- 
perties of these arriving waves, and the results show 
that in some cases the waves are reflected in the 
ionosphere two or three times in the course of their 
travel. The knowledge so obtained is of consider- 
able interest in investigating the mode of propaga- 
tion of the waves, and is of direct value to radio 
communication in indicating the best angle of 
elevation to be used at beam transmitting and 
receiving stations. The wavelengths employed in 
this work were all short, and in this connection it is 
of interest to mention that the cathode ray compa- 
rator, with which the lateral deviations of the arriv- 
ing waves are studied, embodies a spaced loop receiv- 
ing system which has a measured “ standard wave ”’ 
error of only 7 minutes of angle. 

The frequencies corresponding to wavelengths of 
this order—20 to 40 metres—are so much lower than 
those of ultra short waves that previously standard- 
ised methods of measuring reactance and resistance 
can be applied to short wave generators of the 
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from the point of view of wave reflection, and the 
latter is determined by the Laboratory sounding 
measurements, inasmuch as the critical frequency 
for any region is the lowest frequency of transmitted 
waves which just succeed in penetrating that region. 
Among the more important seasonal phenomena 
that have been observed are abnormal transmission 
paths analogous to the repeated reflections of light 
from a thick, silvered glass mirror. These so-called 
M-echoes are received by successive reflections from 
the F, region of the ionosphere, from the top of this 
reflecting stratum, and from the F, region again. 

It is of interest to mention that the reflection 
characteristics of the F, region, which has a greater 
ionisation density than either of the lower lying 
regions F, or E, have been found to differ markedly 
from those of the latter two strata. As regards the 
annual variation of critical frequency, for example, 
the F, region exhibits relatively low values in 
summer followed by a rise to a sharp maximum 
towards the end of October, whereas the critical 
frequencies for the other two regions vary steadily 
from low values in winter to higher ones in summer, 

Comparable differences also take place diurnally, 
the diurnal change in the value of the critical fre- 
quencies for a summer day being of the general 
type shown in Fig. 35.* From these graphs it will 





* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 


critical frequency under the influence of diminishing 
solar altitude. 

Another interesting feature being studied is the 
growth of ionisation just after sunrise. It is found 
that the rate of increase is greater on winter mornings 
than on summer mornings, and that the minimum 
of ionisation (which, as Fig. 35 shows, occurs just 
before sunrise) occurs earlier on winter mornings 
thaninsummer. These effects are interpreted to be 
the result of marked changes of molecular tem- 
perature in the higher levels of the atmosphere. 
Further, the observations of critical frequencies for 
the F, region have been compared with terrestrial 
magnetic activity, and it has been found that the 
critical frequencies are markedly depressed by 
severe magnetic activity and increased when the 
magnetic activity is only slight. The theory is 
advanced that the agency responsible for magnetic 
disturbances heats the upper atmosphere, causing 
thermal expansion accompanied by a corresponding 
reduction of electron density. 

The data so far accumulated are of intrinsic value 
in radio transmission problems, but there is mani- 
festly a great deal more to be discovered. In par- 
ticular, attention is necessary to the phenomena 
associated with the lower regions of the ionosphere, 
and future work is being planned along these lines. 
To facilitate its prosecution a new station has 
recently been opened at Orfordness, in Suffolk, 


magnetron type. The mechanism responsible for the 
generation of electronic oscillations in triode valves 
with positively charged grids has not yet been dis- 
covered since the elucidation of that problem re- 
quires a knowledge of the impedance variation of 
the valve in the neighbourhood of oscillation and the 
frequencies under such conditions are too high to be 
measured. In the case of the magnetron, where 
electronic oscillation occurs at much lower fre- 
quencies, measurements of impedance have, in fact, 
now been made and further experiments have shown 
that the resonance type of oscillations in magnetrons 
is in many ways similar to the electronic oscillations 
in positive grid triodes. It therefore appears that 
the phenomena present in one type of oscillator may 
be deduced from those observed in the other and 
with this general objective the equivalent circuit of 
each type is now in course of determination. 
Direction Finding. Marker Beacons.—The Labo- 
ratory is now engaged on an extensive programme 
of development work on direction-finding apparatus, 
much of which is intended to improve the naviga- 
tion of civil aircraft. Special attention has been 
given to the design and construction of spaced aerial 
direction finders, and substantial progress has been 
achieved in the reduction of errors. Among the more 
interesting points discovered during these investiga- 
tions is the existence of appreciable error in direction 
indications due to the presence of the mass of metal 





where the desirable conditions of an isolated site 
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in the amplifiers and batteries employed with 
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elevated spaced aerial direction finders. Tests carried 
out with a cage of wire netting to simulate the 
metallic mass of such auxiliary apparatus, have 
revealed that the error is much larger when the 
aerials are elevated than when they are at ground 
level. Ina similar category, telephone and electric 
cables may exert an adverse influence on direction 
finding equipment and this factor is also being 
systematically studied for direction finders operating 
on short as well as medium wave-lengths, with the 
general object of enabling the site for the installation 
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of the receiver from the transmitter is great com- 
pared with the wave-length used. 

The investigation has shown, however, that in the 
case of a loop-aerial marker beacon working on 
1,000 metres, the field swrength at any point does 
not vary with the height of the transmitter loop 
above the ground so long as the latter remains 
small compared with the wave-length. The two 
series of curves reproduced in Fig. 37 each relate to 
three planes parallel to the plane of the beacon 
but displaced from it by distances amounting to 


|zero, one-quarter and one-half of a wave-length. 
They show respectively the horizontal and vertical 
components of the electric field strength due to an 
extensive investigation by the Radio Department | 4rbitrary constant radiation from the transmitter. 
in collaboration with Marconi’s Wireless Telegraph The abscisse in this diagram are horizontal dis- 
Company. Some thousands of observations from | tances, expressed in terms of wave-length, between 
the Kalundborg Broadcasting Station, on a wave- | the receiver on the aeroplane and the beacon. The 
length of 1,261 metres, were received at Sunnymeads | height of the machine above the beacon is arbi- 
during conditions of night effect on two types of trarily taken as half a wave-length, i.¢., 500 m. 
aural, medium wave, direction finders. The results|1t is noteworthy from Fig. 37 that the vertical 
of a statistical analysis of the performance of these | component of the field from the beacon is zero at 
installations—one a balanced coupled Adcock | points in the vertical plane which passes through 
system, the other a loop system 
in Fig. 36, where the ordinates show the percentage | mitting loop. The horizontal component, on the 
of the total number of observations for which the | contrary, is a maximum in the same positions. Now 
departure, in degrees from the mean bearing given | 4 trailing aerial, depending from the aeroplane at an 
by all observations in the series, is shown by the | angle to the horizontal, is sensitive to the horizontal 
corresponding abscisse. }and vertical components of field strength simul- 

With the eventual intention of covering the whole | 2eously. Hence a trailing aerial cannot indicate 
field of practical direction finding, a programme of | “T° values when it is in the vertical, normal plane 
direction-finding observations has recently been | through the ‘transmitting loop. It receives its 
introduced to facilitate the forecasting of informa-|™#Ximum signal strength, in fact, at a short distance 
tion as to the reliability, at any time, range or before the aeroplane arrives over the beacon. 
season, of radio-bearing reception. In connection | Fig. 38, which illustrates this feature, shows quali- 
with this work, the Laboratory has been making a | "ve values for the resultant voltage induced, 
series of observations for several weeks, during the | U™4er conditions identical with those on which 
late summer months, of the transmissions, on a | Fig. 37 is based, in a receiving aerial trailing at an 
wave-length of 53 metres, from an Imperial Airways | “Vege equivalent angle of 20 deg. to the horizontal. 
aeroplane making its daily run from Croydon to| For direction finding on very short wave-lengths 


Cologne and back. Signals were audible and observ- 
able throughout the entire flights, except for an 


of an accurate direction finder to be specified. 
Another important source of error—that due to 
polarisation—has lately been the subject of a very 





are summarised | the beacon and is normal to the plane of the trans- 





simple rotating loop apparatus has been developed 


jof 8 m. or 10 m., for which the corresponding | 
| frequencies are of the order of 50 megacycles, a | 


period of interference from another | 
transmission. It was found that the results varied, 
not only from day to day, and according to the time 
of day, but also with the position of the machine. | 
On the whole, the error variation was greater at | 
night than in day time. Marked fading was observed | 
when the aeroplane reached a point about 40 miles | 


occasional 


from Croydon, and continued throughout the we 
of the flight. Between Croydon and Dover, bearings | 
were sharply defined, but subject to errors of the | 
order of 8 deg. Between Dover and Brussels, the | 
direction indications were less clearly defined and | 
were subject to variable errors, on some occasions | 
exceeding 10 deg. at night and 5 deg. by day. | 
At still greater distances, however, when the aero- | 
plane was between Brussels and Cologne, the bear- | 
ings became sharper and more accurate, the errors | 
being generally less than The aural direc- | 
tion finder used for these 700 observations had a 
spaced aerial system and was situated at Slough. 
It will be evident that the main conclusions to be 
drawn at this preliminary stage are that the accuracy 
of direction finding under the conditions studied is 
as yet far from satisfactory, and that much further 
work will be necesse ry before the accuracy of bearing 
observations at any given time or position can be | 
reliably forecast. 

One of the latest investigations to be undertaken 
by the Radio Department, relating to the radio 
guidance of aircraft, is that of a marker beacon from 
which a pilot learns his position when near to his 
landing ground. The ground transmitter used for 
this purpose has an antenna system whose distribu- 
tion of radiation alters rapidly with slight departures | 
from the position vertically above it. By observing | 
the variation of field strength received at the aero- 
plane the pilot can discover when he is vertically 
above the beacon and hence know his horizontal | 
distance from the airport. A theoretical analysis 
has been made of the distribution of radiation from 
a loop transmitter near the ground, the plane of the 
loop lying in the vertical plane along which the pilot | 
is being additionally guided by a directive radio | 
beacon. The wave-length allocated to marker 
beacons in this country is 1,000 metres, and since a 
beacon may be fairly close to an aerodrome, it is not | 
legitimate to assume in the analysis that the distance | 
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at the laboratory. The receiving loop is screened 
inside a copper tube and a push-pull input connection 
to the first stage of the receiver is employed to 
maintain electrical symmetry. The apparatus is 
portable and quite self-contained, its chief applica- 
tion at present being for field observation work in 


| connection with a general survey of the possibilities 


of direction finding by means of ultra short wave 
transmissions. 
(To be continued.) 








THE SMOKE OF CITIES. 

A PAPER entitled “* The Smoke of Cities,” by J. 8. 
Owens, M.D., was read before The Institution of 
Mechanical Engineers, on Friday, December 11. An 
account of the discussion which followed the paper 
will be found on page 673, of this issue, while the 
following is a short summary of the paper itself. 

The investigation into atmospheric pollution proposed 
by Dr. Owens in 1912 has been made continuously 
since that date, first by a voluntary committee, and 
now under the control of the Department of Scientific 
and Industrial Research. Observations are made 
by local authorities at their own expense, the results 
being examined in London. Twenty-two annual 
reports have now been published. Pollution is com- 
monly estimated by a deposit gauge, of which there are 
now 131 in 51 different places. The gauge consists 
of a glass vessel, 30 cm. in diameter, with a hole in 
the bottom through which the deposited matter 
runs into a bottle. The deposit is divided into soluble 
and insoluble matter. The latter is subdivided into 
tar and carbonaceous matter other than tar and ash, 
and the former into loss on ignition and ash. The 
amounts of sulphates, chlorine and ammonia in the 
soluble matter are also estimated. The results are 
tabulated in mean monthly deposits for the year in 
tons per square mile. Examination of such a table 
shows that Liverpool (Netherfield-road), with a monthly 
rainfall of 79 mm., deposits 58-06 tons of solids per 
month per square mile. London (King Charles-street), 
rainfall 58 mm., deposits 30-32 tons; and Glasgow 
(Alexandra Park), rainfall 82 mm., deposits 26-16 tons. 
These figures were recorded in 1935-1936. Ina number 
of stations record has been made over a sufficiently 
long period to enable any change to become evident. 
In one group, including London, Glasgow, Cardiff, 
Leicester, Newcastle, Burnley, and part of Leeds, a defi- 
nite improvement in the purity of the air is noticeable. 
Another group, including part of Leeds and Stoke-on- 
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Trent, there is equally definite increase in pollution. 
A third group, showing little or no change, includes 
Birmingham, Edinburgh and Liverpool. 

The deposit gauge does not record the amount of 
suspended matter in the air. This is ascertained by 
filtering. The apparatus first used embodied a thick 
filter paper through a disc of which, } in. in diameter, 
2 litres of air are drawn by using aspiration water 
bottles. This apparatus is hand operated and a 
record takes about 10 minutes. It has been largely 
superseded by an automatic instrument which embodies 
a paper disc the periphery of which passes behind a 
circular opening exposed to the air being tested. 
polluted air, in passing through the opening, marks 
the paper, which is stopped at intervals, with a ring 
of cireular dark spots, the disc between rotated by 
clockwork for 24 hours at rates depending on the 
amount of impurity present. The disc, on removal 
from the instrument, is examined by making the spots 
coincide with equal-sized holes in a card with different 
degrees of shading. When the spot and shade card 
match the identification number of the latter enables 
the degree of concentration of soot in the air to be 
estimated with reasonable accuracy. Aspiration is 
effected by water from ordinary mains, but where this 
method is not convenient a weight-actuated mechanism 
is employed. 

Dust in the atmosphere is counted under a high-power 
microscope. Using the author’s apparatus, the dust 
counts in London vary between 2,000 particles and 
100,000 particles per cubic centimetre. The particles 
are nearly all under 1 micron (0-001 mm.) in diameter. 
The concentration of sulphur dioxide (SO,) in the air 
is estimated by its absorption and fixation as sulphuric 
acid in an aqueous solution of hydrogen peroxide. 
The aspiration of the air through the apparatus is 
effected by either a water pump or an electrically- 
operated pump and the apparatus requires the attention 
of a skilled chemist. The amount of SO, normally 
present in the air of London varies between 0-1 part 
and 0-2 part per million by volume, 1,610 parts of SO, 
representing 1 grain of sulphur per cubic foot. Last 
year daily observations were made at 11 stations. 
The activity of sulphur acids in the air is estimated by 
exposing small porcelain cylinders coated with a past 
of lead peroxide to the atmosphere for one month and 
Forty- 
| four such cylinders are now exposed in 24 different 
places in this country. The active sulphur is recorded 
|in milligrammes per 100 sq. cm. per day, the quantity 
| varying from about 0-2 mg. for a country station to 
4 mg. to 5 mg. for a city. In November, 1935, in 
London (County Hall), the average for the month was 
8-59 mg., a figure nearly double the next highest, viz., 
that of 4-97 mg. at Wade-street, Halifax. 

The next part of the paper, to be taken as setting forth 
the author’s own views only, consisted of a discussion 
on the direct effect of smoke pollution on health by 
breathing smoke and sulphuric acid contaminated air 
and ‘on the indirect effects due to the loss of day- 
light and ultra-violet radiation in cities. Dr. Owen 
challenged the soundness of the idea of using CO, as a 
measure for the injurious nature of air in confined 
spaces and related certain diseases to suspended 
dust. He alleged that many air-conditioning devices 
probably do not remove the really dangerous dust 
as they do not intercept very finely-divided dust, 
which is able to enter with the air through any small 
opening round a closed window. Short of preventing 
the pollution of air outside dwellings, the only remedy 
is strong currents of air, reproducing the cleansing 
effect of a wind wherever this is possible. The cost of 
smoke was next considered. The maximum amount ol 
smoke emitted from industrial furnaces probably does 
not exceed 0-25 of 1 per cent. of the weight of fuel 
burned. With domestic fires the average loss amounts 
to about 5 per cent. of the fuel. On certain data, 
quoted in the paper, it was estimated that in Pittsburg 
in 1912 the cost per head of the inhabitants amounted 
to 20 dols. per annum. The cost per head per annum 
in Manchester in 1918 was estimated at 1/. In Pitts 
burg the average deposit of impurity was computed 
to be 1,031 tons per square mile per annum, and in 
Manchester to be 360 tons. On a similar basis, th: 
cost per head per annum in London worked out to be, 
since 1922, approximately 24s. More accurate methods 
of investigation were, however, needed. 

The question of industrial coal consumption was next 
discussed, with the possibilities considered of improve 
ment from the further development of low-temperatur 
carbonisation and hydrogenation of coal. There 1s 
no known method of burning bituminous coal in open 
domestic fires without smoke. About 40,000,000 tons 
of coal are burnt in domestic fires per year, of w hic! 
figure London accounts for 17,000,000 tons. It i 
estimated that in London the smoke from domest! 
fires is about 2} times as great as that from industrial 
furnaces. The use of gas heating and electric heating 
cannot extend to all domestic purposes and it is stated 
that fuel prepared by low-temperature carbonisation 
appears to be the only solution for domestic fires 1 
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| then analysing the paste for sulphate content. 
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sight. The question of the height of chimneys was 
discussed at some length and the author then considered 
the trapping of flue dust, contrasting the three present- 
day methods of cyclones, wet baffles or baffles and 
sprays, and electrostatic precipitation, the latter 
method being stated to be, in some respects, the most 
satisfactory. 
measurement of smoke emission from chimneys, and 
after a discussion of past methods and fundamental 
requirements for accuracy, the legal position relative 
to smoke measurement was set out. 

The paper concluded with a description of a new 
type of smoke-measuring instrument invented by 
Dr. Owens for the smoke containing black sooty 
particles. The instrument depends upon the produc- 
tion of a shade of grey by a black revolving disc having 
radial slots which can be varied in width during rotation. 
With a suitable speed, a perfect grey colour can be 
obtained and the smoke matched with it. Four black 
dises, each with four projecting arms, are mounted 
one behind the other, the relative position of the vanes 
presenting different degrees of obstruction to light from 
25 per cent. to full obstruction. The discs being spun 
round by hand and being viewed against the smoke in 
the background, a match is readily obtained. The 
instrument is then stopped and the percentage of 
obstruction of light is read on a scale in front of the disc. 
The method of translating this reading to give the 
degree of smoke emission present was discussed in 
the paper, together with the corrections necessary to 
get reliable and comparable results. 








THE HARMONIC INDUCTION 
OIL ENGINE. 


THE pulsating, or organ-pipe, effect produced in the 
exhaust pipe of an internal-combustion engine has been 
known for many years. The alternating waves of 
positive and negative pressure formed in this way were 
utilised by Atkinson in gas-engine work, the partial 
vacuum produced being employed to open the air 
valve before the gas valve, in order to ensure effective 
scavenging. A good deal of attention has been paid 
to the matter in later years, and the subject was investi- 
gated by Messrs. Petters, Limited, of Yeovil, in 1922. 
At that time the results obtained did not seem likely 
to lead to important improvements in engine perfor- 
mance and the work was discontinued. Recently, 
however, a new series of experiments was initiated 
and important practical results have been obtained. 
This later work was carried out with a two-stroke, 
airless-injection engine with the exhaust valve situated 
centrally in the cylinder head and with inlet air ports 
arranged circumferentially around the cylinder. These 
ports are placed so that they are uncovered when the 
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piston is at the bottom of its stroke. The arrangement 
is clearly shown in both Figs. 1 and 2, of which the 
first is a longitudinal section through a four-cylinder 
engine and the latter a cross-section through a single- 
cylinder unit. 

As will be clear, the disposition of the parts results 
in what might be described as a type of uniflow engine. 
The air entering the cylinder at the lower end is com- 
pressed to the top end and is ejected from that end, 
so that it always flows in one direction through the 
cylinder. When the exhaust valve opens, the sudden 
ejection of the products of combustion into the exhaust 
pipe sets up the wave, or organ pipe, motion already 
mentioned. The first wave of compression is followed 
by a wave of rarefaction, this again being followed by 
a further pressure wave, and so on. The essential 
feature of the Harmonic Induction engine, the name 
given by Messrs, Petters to their new product, is that 
the ports connecting the lower part of the cylinder to 
atmosphere are uncovered at a point which corresponds 
to a stage of rarefaction, or vacuum, at the inner end 
of the system formed by the exhaust pipe and the 
cylinder. The result of this is that immediately the 
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ports are uncovered a charge of fresh air rushes in and 
fills the cylinder ready for the next stroke. 

The frequency of the wave system set up in the 
exhaust pipe is a function of the length of the pipe. 
In order, therefore, that a trough in the wave system 
shall correspond with the moment of opening of the 
air inlet ports, it is necessary that the length of 
the exhaust pipe be fixed in relation to the speed of the 
engine. Although theoretically this relation is a 
rigid one, it is found in practice that the exhaust 
pipe length having been chosen to suit the normal 
revolutions, some variation in engine speed may be 
permitted without deleterious effect on performance, 
[t is of interest to note that a single exhaust pipe may 
be employed with a two-cylinder engine, since as the 
exhausts take place at intervals of 180 deg., the wave 
systems from the two cylinders coincide. With a 
four-cylinder engine, two exhaust pipes are necessary. 
It will be clear that the utilisation of the wave system 
in the exhaust pipe to charge the cylinder with fresh 
air at each stroke of the piston, in the way described, 
not only eliminates the lost stroke of the four-stroke 
cycle but does away with the necessity for auxiliary 
compressors or other cylinder-charging devices. The 
arrangement also results in very effective scavenging 
and it is claimed that 50 per cent. more power per 
unit of cylinder volume is obtained as compared with a 
normal two-stroke engine. An Harmonic Induction 
engine of 44-in. bore and 6}-in. stroke is capable of 
developing 18 b.h.p. per cylinder at 1,000 r.p.m. 

The arrangement of the engine will be followed from 
Figs. 1 to 3, all of which show engines of 4}-in. bore 
and 6}-in. stroke. The engine is of the totally-enclosed 
type with doors arranged for easy access to all working 
parts, as will be clear from the exterior view of a two- 
cylinder model given in Fig. 3. The cylinders, which 
are independent units, are cast integrally with their 
water jackets. The cylinder head, which has a 
machined and symmetrical combustion space, is also 
amply jacketed. The piston, which is also symme- 
trical, is of aluminium alloy. The crankshaft is fully 
balanced, and is carried in white-metal-lined bearings 
with gun-metal shells. The big-end white-metal 
bearings have stee! shells. The position of the cam- 
shaft will be seen from Fig. 2. It is carried in ball- 
bearings and is gear-driven from the crankshaft. 
The drive of the central exhaust valve is clearly shown 
in this illustration. The flywheel is on the right-hand 
looking at the fuel-pump side of the engine, and the 
direction of rotation is anti-clockwise looking at the 
flywheel end. 

The fuel pump is mounted inside the cylinder housing 
on the crankcase and is connected by a short delivery 
pipe to the atomiser mounted nearly horizontally 
in the cylinder head. The fuel injection nozzle has a 
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single hole, centrally placed, and of relatively large | 
diameter, so that it is unlikely to be choked by carbon | 
deposit. A fuel filter is fitted to prevent foreign matter | 
reaching the pump or atomiser. A governor, mounted 
on the camshaft, is provided with fine adjustment. | 
The engine may be started by hand from cold, a decom- | 
pression lever being fixed on the cylinder head to 
facilitate this. As the wave-induction system of the | 
exhaust pipe only comes into operation after a certain | 
speed has been reached, an auxiliary arrangement is 
fitted by means of which air for starting is supplied | 
from the crankcase. When the engine has run up to} 
speed this is cut out and the automatic scavenge and 
charge come into operation. Lubrication is by force 
feed throughout the engine, from a geared pump. 
The oil pipes and ducts are all enclosed except for one 
external pipe which is provided to allow of an oil} 
cooler being fitted if necessary in tropical climates. | 
The oil passes through a filter before returning to the | 
sump and a relief valve and pressure gauge are fitted 
on the system. 
syphon system. | 








LABOUR NOTES. 


Tue December issue of the Amalgamated Engineering 
Union's Journal reproduces the text of an interesting | 
agreement between the Engineering and Allied Em 
ployers’ National Federation and the Engineering Joint | 
Trades Movement. Negotiating machinery is set up| 
for dealing with local wages applications of a general 
character. The agreements terms are as follows : 

It is hereby mutually agreed that (1) a National | 
Committee representative of the Engineering and | 
Allied Employers’ National Federation shall be created 
to deal with local wage applications of a general 
character promoted by a union or unions in respect of 
all classes of workpeople in an area or district. (2) In 
respect of such questions, the National Committee shall 
be the next stage in negotiation in the event of failure 
to agree at Local Conference. (3) Claims referred to 
this Committee will be presented by the national 
executive representatives of the union or unions parties 
to an application the subject of discussion. (4) Failure | 
to agree at this meeting shall be deemed to have 
terminated the procedure. (5) This agreement shall 
operate as from January 1, 1937.” 


| 


The following claim on the subject of machine wage 
rates has been submitted to the Engineering and 
Allied Employers’ National Federation by the Amal- 
gamated Engineering Union, the Transport and 
General Workers’ Union, and the National Union of 
General and Municipal Workers :—(a) *‘ That planers, 
slotters, millers, gear cutters, shapers, grinders who set 
up their own work, horizontal drillers and borers, all 
radial drillers who perform knifing, boring, tapping 
and studding operations, and capstan, turret, combina- 
tion or automatic operators who set up the whole of 
their work, shall be paid the standard district rate of 
the turner or fitter. (+) That vertical drillers, screwers, 
sawyers and other machines of a similar character shall 
be paid at a rate of 90 per cent. of the turner’s district 
rate. (c) That other machines requiring a lesser skill 
on the part of the operator, and working on inferior 
work, such as drilling plates without any degree of 
accuracy, be paid a rate by agreement with the union 
and the employers, taking into consideration the two 
factors, class of work, and skill of operator. (d) That 
new machines shall be rated by agreement between 
the employers and the unions on the basis of the classes 
above. (e) That an adult being placed on a machine 
in paragraph (a) shall receive 10s. below the rate as 
laid down for a period of two years, and at the expira- 
tion of same the full rate shall apply. (f) That an 
adult placed on a machine in paragraph (6) shall receive 
50 per cent. of the difference between the rate he 
formerly received and the rate laid down after one | 
month on the machine and full rate after six months.” 
The conference with the employers at which the claim 
was submitted was adjourned, Mr. Little, the president 
of the Amalgamated Engineering Union, says, to enable 
the employers to consider it. A further meeting is to 
be held, he adds, to receive their reply. 





In November, the Home branch membership of the 
Amalgamated Engineering Union increased from 
242,432 to 247,062, and the Colonial branch membership 
from 26,858 to 27,230. The number of members in 
receipt of sick benefit increased from 3,164 to 3,166, 
and the number in receipt of superannuation benefit 
from 13,972 to 13,987. The number in receipt of 
donation benefit decreased from 2,108 to 2,057, and | 
the total number of unemployed members from 7,959 
to 7,435, 





Mr. Mark Hodgson, the general secretary of the | 
Boilermakers’ and Iron and Steel Shipbuilders’ Society, | 
gives a summary in his organisation's Monthly Report | 


Engine cooling is by the thermo- | 
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of an agreement on the subject of working hours} available means to assist the General Federation of 


arrived at by the International Brotherhood of Boiler- 
makers of America and the Boilershop Employers. The 
week is to be one of 40 hours, and it is to be worked in 
five eight-hour days. The day is to begin at 7.30 a.m. 
and to finish at 4 p.m., and all time worked outside 
these hours is to be paid for at the rate of double 
time. Saturdays and Sundays are to be paid for at 
the rate of double time. No work is to be performed on 
Labour Day, except in cases of extreme emergency, 
and then only at the rate of quadruple time. Only 
members of the Brotherhood “in good standing ” 
are to be employed. The proportion of apprentices to 
mechanics is fixed at one in five. Both parties to the 
agreement pledge themselves to work at all times “ for 
the best interests of all concerned.” 


At the end of October, 9,393 members of the Boiler- 
makers and Iron and Steel Shipbuilders’ Society were 
‘signing the books” compared with 10,081 a month 
earlier. During October, the number of members on 
superannuation benefit decreased from 1,710 to 1,688, 


land the number on sick benefit increased from 839 


to 915. The expenses in October, which had to bear 
five weeks’ outlays, amounted to 3,208/. 7s8.; in 
September they were 2,7021. 7s. Lld. During the month, 
there was a net increase of 318 in the membership. 


On the proposal of its executive committee, the 
Swedish Confederation of Trade Unions adopted the 
following resolution :—‘* The Congress adheres to the 
decisions . of the Congress of the International 
Federation of Trade Unions at Brussels in 1933, which 
urged a reduction of hours of work to 40 in the week. 
The question of the limitation of hours of work should 
be solved with due regard to its international and 
economic implications, and to the decisions of the 
International Labour Conference at Geneva. The 
executive committee, in consultation with the unions 
concerned, should work for the limitation of hours to 
eight in the day for those groups of workers who are 
not covered by the Hours of Work Act. The executive 
committee is instructed to examine whether, and if so 
how, the Hours of Work Act can be amended.” 


During the debate it was proposed that the resolution 
submitted by the executive committee should include 
a clearly-expressed demand for wage compensation 
as a necessary condition for the reduction of hours to 
40 in the week. A representative of the Commercial 
Workers’ Union urged that the first paragraph of 
the resolution, concerning the demand for the 40-hour 
week, should be deleted. He was sceptical as to the 
possibility of introducing a reduction of hours now 
with full wage compensation, and believed that such 
a reform would inevitably lead to further rationalisa- 
tion, which, in turn, would eliminate its effects from 
the point of view of combating unemployment. 


\s has been already mentioned in ENGINEERING, 
the Japanese military authorities have forbidden 
the organisations of workers in arsenals to continue 
their connection with trade-union federations, including 
the Japanese Trade Union Congress. The Japanese 
Trade Union Congress has approved the following 
statement on the subject :—‘* Freedom of association 
should be enjoyed by all workers, including those 
engaged in military arsenals who are neither soldiers 
nor civilians in military service. These workers belong 
to a Federation of Workers in State Undertakings, 
which has existed for twenty vears. They have proved 
themselves the most moderate of all the organised 
workers in Japan. The military authorities have, 


| nevertheless, compelled these workers to withdraw 


from the unions to which they belonged. This is 
plainly a violation of the freedom of association which 
is guaranteed by the Constitution. In the name of 
the entire working class of the country, the Congress 
protests strongly against this measure. In order to 
justify their action, the military authorities invoke 
the pretext that there is need for an expansion of 
‘ strict army discipline ’ and the promotion of ‘ national 
defence in a broad sense.” Such an excuse has no 
value whatsoever. Indeed, the arbitrary decision 
taken by the authorities may actually cause that very 
cleavage between the military power and the people 
which the military authorities are constantly anxious 
to avoid.” j 

“ It must be remembered,” the statement continues, 
‘that though repression may cause associations of 
workers to disappear, the spirit which inspired those 


associations will live, and will unquestionably spring 


up again. The Japanese Trade Union Congress 
declares its firm resolve to make every effort in its power 
to bring about an early re-establishment of the workers’ 
unions in the arsenals ; to this end it will employ every 


| Workers in State Undertakings, and will join fore: 
with the Social Mass Party.” 
| 

Under an agreement to which the National Council 
| of Associated Ironmasters and the National Union of 
| Blastfurnacemen are parties, men employed on blast- 
| furnace plants, whose normal working week has hithert 
lasted for 56 hours, will have their hours reduced t 
| 40 per week as from January 3. The existing week-end 
and holiday allowances are continued and also th 
penalty for absenteeism. The change affects 19,000 
men, and will have the effect, it is stated, of providing 
employment for 2,000 additional men. 


Addressing the Railway Staff National Tribunal 
on the wages claim submitted by the Associated Society 
of Locomotive Engineers and Firemen, Mr. Kenelm 
Kerr, representing the railway companies, submitted 
a statement showing the estimated annual cost of th 
concessions desired. The six-hour day and 36-hour 
week would cost, he said, 6,097,000/., representing an 
increase in the wages bill of the three grades of 60 per 
cent. The claim was so extravagant, he added, that 
it was difficult to believe that it could be meant 
seriously. The full demand of the union was for th 
cessation of the present deductions from earnings 
made under area agreement, a standard day of six 
hours, no roster turn of duty to exceed six hours, 
spread-over turns not to be worked by drivers, m oto: 
men or engine cleaners, and cancellation of the provision 
for an extension of roster up to nine hours. There 
was also an application for payment of double time on 
Sundays, double time for Good Friday and Christmas 
Day, overtime in excess of standard hours to be paid at 
the rate of time and a half, night duty at time and a 
half, and, after twelve months’ service, two weeks’ 
holiday with full pay. When the public hearing of the 
claim was concluded on Saturday last, Sir Arthur Salter, 
the chairman, said that there must be some substantial 
delay before the tribunal could give its decision. 


The General Council of the Trades Union Congress 
have decided to continue their scheme for the provision 
of full-time residential scholarships tenable at Ruskin 
College, Oxford. These scholarships are open to men 
and women members of affiliated unions between the 
ages of 20 years and 35 years. For the academic year 
1937-38 four scholarships will be awarded. Each will 
be tenable for one year, and will be renewable for a 
second year if the reports received on the students’ 
work during the first year are satisfactory. During the 
first year of residence a grant of 1501. will be made to 
each student to cover fees, board and lodging and, 
partially, the personal expenses of the student. It is 
estimated that, in addition, a further sum of approxi- 
mately 25l. per student will be necessary to meet the 
total cost of the first year. The General Council hope 
that affiliated unions will, in the event of any of their 
members succeeding in obtaining a scholarship, be 
prepared to make a grant to cover that amount. 
Where scholarships are renewed for a second year, a 
grant of 75/. will be made by the Trades Union Con 
gress, and the award of the scholarship will be con- 
ditional on the student finding sufficient additional 
assistance from other sources to enable him to remain 
at Ruskin College for the second year. 


The weekly organ of the International Labour Office 
at Geneva states that in accordance with a plan adopted 
by the Chinese Government, training classes have been 
established for the relief of unemployed college gradu 
ates. Four thousand graduates have applied to the 
Government for admission to these classes. Of these 
applicants, 1,000 have been selected as candidates and 
500 as reserve candidates. In addition, examinations 
in various subjects will soon be held in Nanking for the 
purpose of giving an opportunity to a large number of 
unemployed graduates to enter the Government service 
At September 12, 1,757 college graduates had registered 
for examinations, 66 of whom were women. 


Regulations under the Immigration Quota Act of 
1930, applicable to persons seeking permits to enter 
South Africa for permanent residence, were recent!) 
published, to take effect on December 1. The Regula 
tions provide that in considering applications for quota, 
permits preference will be given in the following order 
(1) To a person who is the wife or the unmarried child 
under 21 years of age of a person permanently and la 
fully resident in the Union; (2) to a person skilled in 
agriculture or industry and his wife and his child unde 
| the age of 21 ; (3) toa person who is not likely to pursu« 
> profession, occupation, trade or calling in which 
| sufficient number of persons are already engaged in the 
| Union to meet the requirements of the inhabitants 0! 

the Union ; and (4) to a person who, in the opinion 
| the prescribed officer, is likely to be readily assimilate! 
| in the population of the Union. 
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THE REVISED CALEDONIAN POWER 
SCHEME, 


Tue directors of Messrs. The British Oxygen Com- 
pany, Limited, are submitting a Provisional Order to 
Parliament this session in which powers are sought to 
incorporate the Caledonian Power Company. It is 
proposed that this company should utilise the waters 
of Loch Quoich, Loch Garry, Loch Cluanie and Loch 
Loyne and of the Rivers Garry and Moriston in the 
counties of Inverness and Ross and Cromarty for the 
generation of electricity, and should transmit this 
electricity to Corpach, near Fort William, where a 
factory would be erected for the manufacture of calcium 
carbide. It is also proposed to erect a pier on Loch 
Linnhe in close proximity to the factory and to dis- 
tribute electricity in a contiguous “ area of supply.” 

Speaking generally the scheme is the same as that 
contained in a Provisional Order which was submitted 
last session. This Order proceeded by way of a 
Private Bill, which was rejected by the House of 





and led westward through a pressure tunnel 3} miles 
long to a point above Kinloch Hourn. From here there 
will be a fall of 607 ft. through a pipe line to a power 
station, which will be built at the head of Loch Hourn. 
Water will also flow eastward from Loch Quoich down 
the River Garry into Loch Garry, the outlet from 
which will be blocked by a dam. This dam will divert 
water through a tunnel and pipe line to a power station 
which is to be built at the point where the River Garry 
flows into Loch Oich, This will enable a gross head 
of 168 ft. to be utilised. As will also be seen from the 
map, the water from Loch Loyne will be led into Loch 
Cluanie through a tunnel about 1} miles long and at 
the mouth of this tunnel there will be a small power 
station, so that a 100-ft. head can be utilised. The 
water from Loch Cluanie will be led through a 3-mile 
tunnel to a point above the Cluanie power station, 
the gross head at this point being 250 ft. Below 
this power station the water will follow the course 
of the River Moriston for some distance and will 
then be diverted by an intake dam into a tunnel 












Mis. 


Commons on its second reading. The main objections 
were that the promoters asked to be relieved of the 
greater part of the local rates, and that the diversion 
of water would adversely affect the flow of the Cale- 
donian Canal and the disposal of the sewage of Inver- 
ness. ‘There was also, however, opposition from those 
who held that such a scheme should not be carried out 
by private enterprise and from local landowners, who 
feared that their fishing would be adversely affected. 
We understand that careful consideration has been 
given to these objections and that provisions have been 
inserted to ensure that the regulation of the waters 
of the Rivers Garry and Moriston by means of reservoirs, 
will considerably increase the minimum dry weather 
flow into the River Ness. This will improve the 
amenities of Inverness, will provide better scouring 
facilities for the town’s sewage and will enable the 
output of the municipal generating station to be 
increased. The County Council of Inverness, who are 
the local authority principally concerned, have also 
approved the new rating provisions in general terms. 
In this connection it may be pointed out that a very 
substantial addition to the valuation of the county 
will result from the establishment of the undertaking. 

The technical features of the scheme may be de- 
scribed by reference to the accompanying map. The 
catchment area, the extent of which is shown, covers 
280) square miles and is situated in one of the wettest 
parts of Scotland, the average rainfall at Loch Quoich 
being 130 in. per annum. In this area four storage 
reservoirs will be constructed by building dams across 
Loch Quoich, Loch Loyne, Loch Cluanie and Loch 
Garry. The level of the first sheet of water will thus 
be raised 60 ft., that of the second 39 ft., and that of 
the third 49 ft. The surface of Loch Garry, whose 
fluctuations are fairly wide, will not be raised above its 
present flood level. These works will give an aggregate 
Storage capacity of 10,000,000,000 cub. ft. and will 
necessitate the diversion of between 16 miles and 17 
miles of road. 


\s will be clear from the map, part of the water of | construction the scheme wi 
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4} miles long. This tunnel will terminate in a pipe 
line leading to the Invermoriston station, which is 
situated at the entrance of the river into Loch Ness. 
The gross head available at this point will be 318 ft. 
The total length of tunnels will be about 16 miles, and 
these will be worked under pressure so as to conserve the 
heads as much as possible. The pipe lines above 
each power station will be comparatively short. The 
amount of water available is estimated to be sufficient 
to enable from 50,000 h.p. to 60,000 h.p. to be con- 
tinuously generated. This scheme has been worked 
out for the promoters by Mr. W. T. Halcrow, M.Inst.C.E. 
of Messrs. Meik and Halcrow, 16, Victoria-street, 
London, 8.W.1, to whom we are indebted for the 
foregoing details. 

As has already been mentioned, powers are sought 
to carry out a scheme of electrical development in 
“an area of supply.” As will be seen from the map, 
this embraces the catchment area and a contiguous 
area in both counties which is not included in the 
area of other electricity undertakings. The promoters 
have prepared a preliminary scheme for this area and 
propose to lay main transmission lines approximately 
along the Caledonian Canal between Corpach and the 
western extremity of Loch Oich, with branches to Fort 
William and Spean Bridge. 

As regards the commercial features of the scheme, 
the promoters point out that most of the carbide used 
in this country is imported from abroad, the amount 
last year being about 55,000 tons. As carbide is a vital 
commodity for the heavy industries of the country 
and for the manufacture of important chemical pro- 
ducts, it is essential in the national interest that its 
supply should be dependent on home rather than 
foreign manufacture. Exhaustive investigations have 
shown that this can only be done by utilising hydro- 
electric power produced at a low cost within reason- 
able distance of the factory, and, indeed that the 
manufacture of carbide by steam power is economically 
impracticable, It is further pointed out that during 
give employment to 





Louch Quoich will be diverted from its natural watershed | several thousand men, and that on completion, from 
, frox 


300 to 500 men will be engaged in the factory. In 
addition, a large amount of employment should be 
provided in the coal and limestone industries, since 
the production of each ton of carbide means the 
consumption of about one ton of anthracite coal and 


coke and two tons of limestone. It is estimated that 
the cost of the works, including the pier, will exceed 
3,000,0001., and that the factory will cost about 500,000I. 








THE AIR RESISTANCE OF 
PASSENGER TRAINS.* 


By F. C. Jouansen, M.Sc.(Eng.), A.M.I.Mech.E. 


(Concluded from page 637.) 

Deductions.—By the aid of diagrams, Table X has 
been prepared to compare the reductions of aero- 
dynamic force achieved, for trains of different lengths, 
alternatively by merely enclosing the undercarriages or 
by smoothing the coach bodies in addition. It may be 
accepted that the difference between the values tabu- 
lated for these two conditions, in any corresponding 
case, represents the reduction to be achieved by smooth 
coach bodies mounted on standard chassis. Apart 
from modifications to the exterior of the coaches, the 
trains are in normal condition, with standard gaps 
between vehicles and drawn by an appropriate unmodi- 
fied locomotive. 

In still air of standard density p, the train speed is 
equal to the resultant air speed. The reduction in 
horse-power absorbed by air resistance at zero yaw 
is therefore tabulated, together with the corresponding 
savings, (1) in coal consumption, on the assumption of 
3 lb. of coal per brake horse-power-hour ; and (2) in 
fuel cost, the cost of coal being taken at ll. per ton. 
All these assumptions will not apply, of course, to any 
particular case; but for any known set of values, 
namely, train speed in still air, ¢ m.p.h.; coal con- 
sumption, ¢ lb. per brake horse-power-hour ; coal cost, 
al per ton in the tender ; and actual air density, ¢ ; the 
financial saving is obtained by multiplying the appro- 
priate value in Table X by the factor fexa/3,000,000p. 
The savings in horse-power, and consumption and cost 
of coal due to fairing the chassis do not show up to 
full advantage in Table X, since the values there relate 
to 0 deg. yaw. The “ faired chassis” reductions of 
longitudinal foree become of increasing relative import- 
ance as yaw increases, and this advantage is only 
negligibly offset by negative reductions, 1.¢., increases 
of lateral force at 20 deg. and 30 deg. yaw. 

The results of combining in a single train all the 
modifications of external form leading to reduction of 
air resistance are collected for facility of reference and 
comparison in Table XI. This table shows, essentially, 
the effects of modifying trains, originally of London 
Midland and Scottish Railway pattern, in two different 
ways, designated respectively “A” and “ B,” the 
main distinction between which is that modification 
“A” involves no general change in the external form 
of the coaches, whereas in modification “ B ” all coaches 
have smooth bodies and faired undercarriages. Thus, 
the conditions assumed in modification “ A” involve 
no marked departure from conventional appearance 
except for fairings on the engine, tender, and the tail 
end of the last coach, the idea being to show what 
reductions in air resistance appear to be achievable 
without any radical degree of streamlining. For com- 
parison with modifications “A” and “ B,” the corre- 
sponding reductions obtained with the Ideal train are 
given in the same Table. In order to present a repre- 
sentative picture, values are given for trains including 
3, 6, 9 and 12 coaches, at 0 deg. and 20 deg. yaw. 
Finally, since most of the tested modifications related 
to the coaches, Table XI shows, in addition, the 
comparison between the standard, modified, and Ideal 
coaches, the engine being in position at the head of 
the trains, but not included among the tabulated coach 
resistances. Some liberty has been taken in presenting 
the forces on complete trains as round numbers, 
corresponding to the experimental accuracy of the tests. 

The principal features of Table XI can most readily 
be appreciated by reference to the percentage reduc- 
tions, achieved by the alternative modifications with 
relation to a London Midland and Scottish Railway 
train of the same length in standard condition, With 
modification “ A ” the reduction of longitudinal force R 
is of the order of 20 per cent, at 0 deg. yaw, decreasing 
to about 15 per cent. at 20 deg. and in general decreasing 
with increased length of train since the reduction is 
mainly associated with the locomotive and first coach. 
The results for modification “ B”’ show a much more 
substantial reduction of R, amounting to nearly 50 per 
cent., which is maintained as yaw increases and which 
tends consistently to increase as train length increases, 
the more effectual streamlining being here associated 
with the “ all-smooth ” coaches. 

In the Ideal train the corresponding reduction of R 
amounts to 75 per cent. at 0 deg. yaw, rising to about 





* Paper read before the Institution of Mechanical 
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85 per cent. at 20 deg. as the result, first, of the absence 
of any sort of gap in this train, and second, of the 
completely streamlined locomotive. Table XI shows 
that, even with the “all-smooth ” coaches only, the 


slight gaps between the chassis fairings on adjoining | 


coaches exert a bad effect, so that the percentage 
reduction of R falls somewhat from 0 deg. to 20 deg. 
yaw, in contrast with the Ideal coaches, where the 
percentage reduction increases with increase of yaw. 
It may hence be concluded that the fairing of the 
‘all-smooth " London Midland and Scottish Railway 
chassis would have been better if it had extended at 
full depth to the ends of the coach, and there been 
joined to that of the adjoining coaches by a gap cover 
embracing the entire faired section. 


Since the more comprehensive streamlining measures 
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London Midland and Scottish Railway trains in 
standard condition, travelling at T m.p.h. on straight 
level track in still air of standard density. Based on 

Resistance of locomotive = 8-8 + 0-126 T lb. per ton 

tr air resistance. 

Resistance of coaches 4°0 + 
air resistance. 


0-025 T lb. per ton 


Curve 1 Total resistance of locomotive and 12 coaches 
» 2 Ar - . 1 
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TABLE XI.—EFFECTS OF DIFFERENT 


Longitudinal Force R, Ib. 


No, of coaches In train, in addition to locomotive 
Force on complete London Midland and Scottish | 
Railway train in standard condition 
Maximum reduction achieved without fairing coach 
bodies or chassis, é.¢., condition A 1,025 
Reduction by condition A, per cent. of standard train | 2a-5 
Force on complete train in condition A | 2,575 
Maximum reduction achieved with modified loco- | 
motive and “all-emooth” coaches, (.¢., condi 
tion B : P , 1,601 
Reduction by condition B, per cent. of standard train 44-5 
Force on complete train in condition B 2,000 
Foree on London Midland and Scottish Railway 
locomotive, condition B ee 1,487 
Force on London Midland and Scottish Railway 
coaches only, locomotive in position, standard 
condition 
Reduction achieved by conaition B, coaches only | 
(locomotive in position) 
Reduction by condition B, per cent. of standard 
coaches 68-5 
Force on coaches only in condition, B. . 512 
Reduction achieved by Ideal form complete train 2,692 
Reduction by Ideal, per cent. of standard train 74:8 
Force on complete Ideal train in standard condition | Ws 
Reduction achieved by Ideal form, coaches only | 929 
Reduction by Ideal coaches, per cent. of standard | 
coaches ° ‘ 57 
Force on Tdeal coaches only ) 691 


000 


1,620 


1,108 
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that while a reduction of 47 per cent. is achieved by 
modification “B” of the six-coach complete train, 
in contrast with a 75 per cent. reduction for the Ideal 
train, the corresponding proportionate reductions for 
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London Midland and Scottish Railway type vehicles 
in standard condition travelling in still air on straight 
level track at T m.p.h. 

Resistance of locomotive = 

T? Ib. per ton. 

Resistance of coaches = 4-0 + 0-025 T + 0-00166 T? 

ib. per ton. 

These curves relate to zero yaw; a similar series, 
showing higher percentages, can be drawn for larger 
yaws. 


8-8 + 0-126 T + 0-00156 


TABLE X 
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the degree of modification “‘ B’’ appears generally to 
be very nearly as effective as the Ideal streamlining 
for the coaches of a rather short train travelling in a 
direct resultant wind. The comparison is not, however, 
so favourable for longer trains or for greater angles of 
yaw. The corresponding reduction for 12 coaches at 
0 deg. yaw, for example, are 58 per cent. and 70 per 
cent., respectively, while for six coaches at 20 deg. yaw, 
the reduction is 57 per cent. for modification “ B,” as 
compared with 77 per cent. for the Ideal coaches. The 
explanation is largely to be found in the shielding 
influence of the relatively badly shaped London Mid- 
land and Scottish Railway locomotive on the leading 
coaches of its train. This effect produces in a short 
train a reduction of resistance which is appreciable 
compared with the intrinsic reduction due to the stream- 
lining. The relative value of the shielding decreases, 
however, as train length is increased; while at the 
larger angles of yaw the shielding is negligible, and the 
merits of the two degrees of streamlining are revealed 
in truer perspective. Behind a very well streamlined 
London Midland and Scottish Railway locomotive the 
modified “* B” coaches (more particularly in the case 
of three-coach trains) would have a somewhat greater 
air resistance than those shown in Table XI, though 
not so much greater as to outweigh the reduction in 
locomotive resistance. Thus, the resistance of complete 
trains would be reduced by improving the locomotive. 

The foregoing discussion of Table XI relates only 
to longitudinal forces R. The effects on lateral forces*L 


Errect oF Mopiryine Coacues on Tratns oF Various LENGTHS. 


Complete trains with standard gaps between adjoining vehicles. 





Locomotive in Position. 


rype of 
Coaches. 


Saving due to Reduced Air 
Resistance in Still Air at Train 


Reduction Speed of 100 m.p.h. 


of Longi- 
tudinal 
Force R, Coal 
Ib. | Consump- 
(Yaw, tion* 
0 deg.). Ib. per 
hour. 





London Midland and Scottish Railway coaches [| 
with faired chassis “}] 


London Midland and Scottish Railway coaches 


with faired chassis and body (all-smooth) 


London and North Eastern Railway coaches | 


with faired chassis 


London and North Eastern Railway coaches } | 
with faired chassis and body (all-smooth) .. | 9 
\ 12 


843 

O45 
1,162 310 
1,776 473 
2.390 637 


* Assumed rate of coal consumption is 3 Ib. per brake horse-power-hour. 


+ Assumed cost of coal is Li. per ton as fired. 


At any other speed, ¢ m.p.h., coal consumption ¢ lb. per brake horse-power-hour, 


and cost of coal 2. per ton, the financial saving due to the appropriate degree of streamling is obtained by multiplying the values 


given in this column by (t/100)5 x (¢/3) x 2. 


Resultant wind speed V = 100 m.p.h. 


{ 





Yaw, 0 deg y, 20 deg. 


12 
4,905 6,430 7,300 9,850 
1,154 1,205 1,432 . 1,493 
23 20°: 18-: 2 15-2 
1.840 5,135 6,460 8,355 


2,560 3,130 3,900 4 
47°: 48- 40 39-5 44- 
2,635 3,300 3,990 5,475 


1,487 1,487 1,487 2, 2,510 


3,015 4,450 5,910 6,850 


1,867 2,636 3,407 3,885 
61 59-2 57 f | 56 
1,148 1,813 2,503 2,965 
3,736 0 86| | «4,805 5,900 | ‘ 8,446 
74 74 74-3 8 | 85-7 
1,259 | 1,625 1,990 1,404 
1,978 3,042 4,137 5,278 


65-5 | 68 70 77 
1,042 | 1,408 1,773 1,572 
' 


Longitudinal Force R, 


12,860 
1,809 
14 
10,950 
4,375 | 6,907 


46 10- 
6.865 | 


1} 
79 80-1 |} 
2,068 


DEGREES OF STREAMLINING ON LONDON MIDLAND AND SCOTTISH RAILWAY TRAINS. 


Lateral Force L, Ib. 


Yaw, 20 deg. 
— anon on 
6 ’ 2 


15,300 22,900 29,700 35,900 
1,305 
§-; 


14,000 


2,205 
74) 
27,500 


1,849 
‘S 


21,050 


e@ 70> 


1,632 2,735 3,727 
12- 12-5 
13,620 20,160 25,970 


5,840 5,840 


12, 9,320 29,920 


16,955 


7,030 1,540 2,635 4,570 

54-6 16-6 | 15-6 f | 15 
5,850 7,780 14,320 25,350 
13,480 — 2,250 —2,140 —800 

84- -14- -9-5 —2 
2,400 | 17.550 25,040 36,700 
10,312 -940 795 ‘ 510 


—10- ~4 


1 
2,568 jj 10,260 17,750 23,960 29,410 





on the London Midland and Scottish Railway train | the six coaches only are 62 per cent. and 65 per cent.| exhibit no outstanding features and may be briefly 
were applied to the coaches, the locomotive being only | For a train of three “ B” coaches at 0 deg. yaw, the | dismissed by remarking that the modifications of con- 
slightly modified, it is instructive to note from Table XI | reduction is actually greater than for three Ideal | dition “ B” lead, on the whole, to reductions in lateral 


(for longitudinal force R at 0 deg. yaw for example) | coaches. 


In other words, the feasible streamlining to 


force of the order of 10 per cent. to 15 per cent., the 
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improvement being generally better as angle of yaw 
increases. As has already been noted, some increase 
of lateral force occurs with the Ideal train at 20 deg. 
and 30 deg. yaw, but the amounts are nowhere large ; 
they decrease as the train length increases and on the 
whole may be regarded as unimportant. 

A number of factors bearing on the economics of 
train operation are brought out by the comparison 
between air resistance and the other—frictional and 
mechanical—sources of train resistance which are often 
regarded as being directly proportional to the weight 
of the train. In order, for example, to appraise the 
respective merits of reducing air resistance, reducing the 
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Appropriate values for air resistance are taken from 
the present experimental results. In order to extend 
the comparison to the higher train speeds, it is unfor- 
tunately necessary to make the assumption that the 
formule for mechanical resistances hold good at speeds 
greater than those for which experimental trials have 
been carried out. In the calculations leading to Fig. 38, 
the further assumption has been made that the mechani- 
cal resistances of the Ideal and modified trains are the 
same as those of standard London Midland and Scottish 
Railway trains of the same composition. With these 
reservations, Fig. 35 shows the air resistance of stan- 
dard London Midland and Scottish Railway trains 





framework of the bogies, while the remainder, acting 
on the body and undercarriage structure rigidly con- 
nected to the body, is transmitted to the bogies through 
the pins and seating at the bogie centres. If the lateral 
force is great enough, the body may also be pressed into 
continuous contact with the bolster seatings on the 
bogies at the leeward side. There is thus some tractive 
resistance due to the decreased freedom with which the 
bogies can rotate with respect to the body under the 
influence of track irregularities, but in all probability 
such resistance will be negligibly small. Under the 
action of lateral force the wheels will be pushed over 
to leeward and, if the wheels have coned treads, the 


Fig.38. INCREASE OF MAXIMUM SPEED DUE TO STREAMLINING 
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along with the mechanical 
and total resistances, while 
in Fig. 36 the air resistances 
of locomotive, coaches, and 
complete trains are shown as 
percentages of the corre- 
sponding total resistances. 
The effect of streamlining on 
the total power demanded for 
travel on straight level track 
in still air is shown by Fig. 37. 

A reduction of air resist- 
ance achieved by stream- 
lining a train of stated com- 
position may be regarded 
either as a source of reduced 
power for a given train speed, 
or alternatively as a means 
of augmenting the maximum 


_ 30 ©6Speed attainable by a given 
Angle of Yaw. ®...Deg. power expenditure. Fig. 38 
“encincerinc” shows such speed increases 

; above those obtained with 

Ideal train, standard London Midland 


standard condition. and Scottish Railway trains 


of various lengths, first by 


Effect of lateral aerodynamic a on tractive resistance ; resultant wind speed partially streamlining to the 


= 100 m.p.h. 


1 Total air resistance. 
2 Longitudinal force R. 


3 Axial effect of lateral force 0-0145 L. 


weight or the length of train per passenger, or reducing 
mechanical resistance by the improvement of bearings 
or track, it is necessary to know the relative magni- 
tudes of these resistances over a range of speed. The 
full analysis of this class of problem involves the con- 
sideration of track gradient and curvature, accelera- 
tions, and other operating factors, and is consequently 
outside the scope of this paper. But the relation 
between atmospheric and other resistances has a good 
deal of intrinsic interest, and for the sake of comparison 
the following formule, based on data available from 
train-resistance tests, have accordingly been selected 
48 approximately applicable to trains of standard 
London Midland and Scottish Railway type travelling 
: T m.p.h. on straight level track in still air of standard 
density :— 
Resistance of locomotive 
= 8-8 + 0-126T 'b. per ton + air resistance (3) 
Resistance of coaches 
4 + 0-025 T lb. per ton + air resistance . (4) 





'wheels and axles. 


extent defined by condition 
““B” (modified locomotive, 
** all-smooth ” coaches, gaps 
covered, and tail fairing to 
last coach); and secondly, 
by complete streamlining to the condition of the Ideal 
train. A noteworthy feature of these curves, by com- 
parison with those of Fig. 37, is that whereas the 
saving in power by streamlining increases, for a given 
speed, with length of train, the increase of maximum 
speed for a given power decreases as the length of train 
is increased. 

Throughout the results so far tabulated and discussed 
the horizontal aerodynamic force on vehicles and trains 
has been expressed as two components; one, R, 
parallel to the train, the other, L, normal to it. Of 
these, R is a contribution directly opposing the force 
supplied by the locomotive. The lateral force L, on 
the other hand, contributes only indirectly to tractive 
resistance by introducing friction at the ends of the 
journal bearings and at the wheel treads and flanges, 
where the reaction to lateral force is supplied. In the 
general case of a lateral aerodynamic force component 
applied to, say, a coach, a small proportion acts on the 
A larger proportion acts on the 


2500 3000 000 1500 200 200 3000 

Horse-PowerAvailable 
reaction to a sufficiently small force may be supplied 
solely by the centring tendency of the coning, and 
tractive resistance will arise by slipping at the treads. 
The additional reaction to sufficiently great lateral forces 
will be provided by pressure between the flanges and 
rails on the leeward side, and the consequent friction 
will introduce tractive resistance. 

To ascertain the order of magnitude of the tractive 
resistance due to lateral force, two series of model 
experiments have been made. In one of these a train 
of four four-wheeled bogie trucks about one-thirtieth 
full size was towed through a dynamometer at constant 
speeds along a length of straight level track, the flanges 
being forced into contact with the rails by known and 
variable spring loading. The other experiments were 
made at the London Midland and Scottish Railway 
research laboratory on the rail- and tyre-testing machine, 
which consists of a pair of flanged wheels, about two- 
sevenths the linear dimensions of coach wheels, mounted 
on an axle carrying a spring-loaded carriage, and 
revolving on a rotating track. Measurements of tractive 
effort were made over a range of conditions of lateral 
force, speed, and vertical loading. 

When allowance was made for the ratio between 
wheel diameter and the mean diameter of the boss at 
the end of the journal where the reaction to lateral 
force is taken, both these series of tests gave results in 
substantial agreement. They showed that, within the 
limits of the experiments, tractive resistance was 
directly proportional to lateral force, the ratio being 
independent of train speed and of vertical loading. 
Applied to the conditions obtaining in a standard 
London Midland and Scottish Railway train, the 
results led to the conclusions that the increase of 
tractive resistance due to lateral force amounts to 
about 1-45 per cent. of the lateral force, and that, of 
this percentage, about 0-25 per cent. is due to flange 
and wheel slip, the remaining 1-2 per cent. being due 
to friction at the bearing bosses. Expressed in terms 
of side load, the resistance amounts to 32 lb. per ton 
of side load, of which 27 Ib. per ton is due to bearing 
friction and 5 Ib. per ton to flange and tread friction. 

On the basis of 1-45 per cent. for the tractive 
resistance due to lateral force, Fig. 39 has been pre- 
pared to show total air resistance in relation to the 
components due to longitudinal and lateral aerodynamic 
forces. The curves drawn are for trains in the London 
Midland and Scottish Railway standard, London 
Midland and Scottish Railway modified “* B,” and Ideal 
conditions, in each case comprising a locomotive and 
six coaches. Fig. 40 shows the corresponding ratios 
for the total air resistances of streamlined and standard 
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six-coach trains. Similar curves for trains of different 
lengths may be plotted by computation from the 
values of Table XI. The main conclusion emerging 
from these graphs is that the resistance contributed by 
lateral aerodynamic force is almost negligible in the 
case of conventional trains but becomes of considerable 
relative importance at large angles of yaw, when 
longitudinal force is materially reduced by stream- 
lining, indicating that measures to reduce lateral force 
may with advantage be adopted in the design of 
streamlined trains. 

Conclusions and Recommendations.—It is intended 
that the following remarks should relate generally to 
trains of moderate length travelling on straight level 
track at steady speed. It may be emphasised also 
that the conclusions and recommendations refer only 
to aerodynamic aspects, and that the major object of 
the paper is to furnish data from which the economics 
of streamlining can be considered in relation to other 
influential factors arising in railway construction and 
operation 

(1) The of a train of conventional 
British type is equivalent to about 0-0016 T? Ib. per 
ton of train weight, where T is the speed in still air in 
miles per hour. This represents upwards of half the 
total train resistance at speed above 80 m.p.h. 

(2) The air resistance can be reduced by 50 per cent. 
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wind speed V 100 m.p.h. 
without drastic departure from conventional design, 
and by 75 per cent. by ideal streamlining. 

(3) The corresponding fuel economy is in the region 
of Il. per hour at train speeds of 100 m.p.h. Alter- 
natively, the maximum attainable speed can be 
increased by 12 per cent. to 25 per cent., according to 
the degree of streamlining adopted. 

(4) Air resistance is augmented by side winds, the 
increase being mainly due to frontal pressure on exposed 
surfaces. The lateral wind force, perpendicular to the 
train, is large, but the consequent increase of forward 
resistance due to flange and bearing friction is relatively 
small, except for highly streamlined trains. 

(5) The worst natural wind is not directly ahead, 
but ranges from 30 deg. to 60 deg. on either side of the 
ahead direction. 

(6) Streamlining measures are, on the whole, more 
effectual in side winds than in direct winds or in still 
air 

(7) The gaps between the coach bodies of an ordinary 
train account for relatively little air resistance, and 
much of it can be obviated by abutting coaches as 
close together as practicable and covering the remaining 
gap to the general contour of the train. The resistance 
is roughly proportional to the width of the gaps and 
arises far more from frontal pressure on the leading 
end of the *‘ down train ” vehicle than from suction on 
the trailing end of the “ up train ” vehicle. 

(8) A surprisingly large proportion of the air resist- 
ance of a coach, especially under the action of oblique 
winds, is contributed by the bogies and undercarriage 
structure. It is consequently advantageous to use 
articulated stock, to include the underecarriages in 
streamlining measures, and to extend the fairings to the 
ends of the coaches, leaving no exposed gaps between 
them. The air resistance is less if the undercarriage is 
totally enclosed than if only side valances are fitted. 

(9) A fair shape at the tail end of a train reduces air 
resistance to an extent which is more marked the more 
complete the streamlining, but greater advantage can 
be gained by fairing the front than by fairing the rear 
end. 
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(10) The air resistance of a conventional locomotive, 
amounting to 30 per cent. to 40 per cent. of that of a 
| complete six-coach train, can be reduced 25 per cent. 
| by rounding the smokebox front and covering the 
tender to the general contour of the train. An important 
advantage of the covered tender is in reducing the air 
resistance of the first coach. 

(11) The streamlining of steam locomotives calls for 
aerodynamic study of the machine as a whole, attention 
being paid simultaneously to air resistance, the deflection 
of the exhaust away from the driver’s vision, the access 
of air to the fire grate and bearings, and the design 
from the standpoints of accessibility and operating 
convenience. 

(12) The full benefit of measures to reduce air 
resistance can be realised only if the locomotive and 
the coaches are all streamlined. The air resistance of 
coaches may be less if they are drawn by a conventional 
— by a streamlined locomotive, though not to such 
an extent as to outweigh the advantage of streamlining 
| the locomotive. Trains of set composition offer an 
advantage in respect of complete streamlining. 

(13) The ideal streamlined train is a continuous 
cylindrical body with well-rounded ends, having a 
| polished surface free from external fittings and irregu- 
| larities. A tubular structure, incorporating a stressed 
skin of sheet metal, suggests itself for coach construction 
along these lines. 





| 








NEWALL JIG-BORING MACHINE. 


Tue jig-boring machine, of which photographs are 
reproduced in Figs. | and 2, on the opposite page, is of 
| special interest as a new system of linear measurement 
| for setting the table for boring holes in precise relative 
| position to one another without marking off is em- 
| bodied. It is further, we believe, the first British-made 
open-sided jig-boring machine. The makers are Messrs. 
Newall Engineering Company, Limited, Peterborough, 
| and the sole selling agents for Great Britain are Messrs. E. 
H. Jones (Machine Tools), Limited, The Hyde, Hendon, 
| London, N.W.9. The general structure of the machine 
| will be clear from Fig. 1. It is driven by a 2-h.p. 
| vertical motor situated in an enclosing hood at the top 
lof the column. The motor is directly coupled to an 
infinitely-variable speed gear. From this, multiple 
| Vee-belts transmit the drive to a Taylor clutch from 
which, in turn, the spindle motion is given by a 
second set of multiple Vee-belts. The small diagonal 
| belt which can be seen behind the spindle drives the feed 
|} shaft. The speed-control wheel is visible just below 
| the hood, the actual speeds being indicated at a window 
|immediately above the wheel. An infinitely-variable 
range of from 100 r.p.m. to 1,200 r.p.m. is provided. 
The counterbalanced boring head is carried on slides 
on the column face and is adjusted by a handwheel 
operating the vertical screw through bevel gears. Lever 
locking gear is provided. 

The quill has a travel of 9 in., and by adjustment of 
the head can be set between the limits of 4 in. and 
21 in., clear of the table surface. The quill is of lapped 
cast-iron and is traversed by rack and pinion. The 
large handwheel at the side of the head controls the 
coarse hand feed, the smaller one at its left providing 
a fine hand feed. The knob at the boss of the large hand- 
| wheel engages the power feed. Three rates of power 
feed are provided and are available for any spindle 
speed, the rates being 0-002 in., 0-004 in., and 0-006 in. 
per spindle revolution. The knob has three positions, 
viz., fully in to give the power feed; halfway in for 
fine hand feed; and fully out for the coarse hand feed. 
Fast power return for the spindle is provided. The 
spindle is hardened and ground and is carried in a 
parallel phosphor-bronze bearing, with ball thrust 
bearings and locking nuts for taking up end wear. 
Control of the drive is by means of push-button, a 
separate switch being provided for the motor of the oil 
pump lubricating the spindle, the infinitely-variable 
speed gear and the gears in the head. 

The table, which has a surface of 24 in. by 12 in., is 
mounted on a saddle which, in turn, is carried on the 
base, the sliding ways for both table and saddle being 
carefully scraped. The column is guaranteed to be 
square with the table ways to within 0-0002 in. on the 
length of the column ways. The table-setting mech- 
anism is best seen in Fig. 2. Between the ways of the 
saddle and table there is a train of rollers, | in. in dia- 
meter, there being 26 rollers for the longitudinal traverse 
and 14 rollers for the cross traverse. These rollers are 
hardened, ground, Fescolised and precision lapped to a 
guaranteed degree of accuracy within 0-00001 in. Each 
roller and each assembled train of rollers is calibrated 
by the National Physical Laboratory, the trains being 
certified. The rollers are situated in ground channel 
ways and are held in engagement with one another by 
the action of spring-loaded blocks. It must be under- 
stood at this point that the rollers are not bearings in 
any sense, but are provided to give measurements of 
the table traverse in steps of precisely | in. at a time. 
A micrometer attachment is used in connection with 











|Dec. 18,. 1936 


them. This is seen to the left of Fig. 2 and consists, in 
the main, of an aluminium casting carrying on its under 
side a hardened and ground vee-block. This block, by 
fitting in the recess between any pair of rollers, enables 
adjustments of 1 in. to be made. Fractional adjustment 
is made from this primary adjustment by means of a 
dial gauge graduated to 0-0001 in. and carried on a 
ball-bearing slide on the base casting of the attachment. 
The position of the gauge is determined by a screw 
actuated by turning the knurled ring of a vernier 
measuring device. The gauge slide has a travel of 1 in., 
and a scale | in. in length is graduated to read to 
0-025 in. This scale, in conjunction with the vernier 
reading enables readings of 0-0001 in. to be taken with 
great accuracy. A pointer on the body of the 
attachment is used in conjunction with a scale alongside 
the train of rollers to facilitate the setting for the 1-in. 
divisions. 

In actual use the operations, assuming that it is desired 
to bore a hole at a centre 3-1774 in. to the left of a 
hole already bored, are as follows: The table may hx 
taken as having been set for the first hole with a micro- 
meter reading of zero, and as having been moved up 
to the spring-loaded dial gauge until zero reading was 
obtained after the needle had moved through about 
180 deg. The micrometer attachment is then removed 
from the machine and the vernier adjusted to give a 
reading of 0-1774 in. Next the attachment is replaced 
on the train of rollers, three roller spaces to the right 
of the first position. After the first hole has been bored 
the table is traversed to the right until the dial gaug: 
anvil is engaged by a stop piece on the table and th 
needle again shows a zero reading after moving through 
about 180 deg. This second zero reading indicates, of 
course, that the table has been moved 3-1774 in. from 
the position when the first hole was bored. The second 
hole can then be bored after the table has been locked. 
This locking is effected as follows: Running alongside 
the table and bolted to it is a strip of flexible steel with 
a bar of square cross-section attached to it. Two lever- 
operated clamps bear against the bar and keep it 
tightly in engagement with the casting on which the 
table runs. No actual load, which might tend to 
disturb the table alignment, is, therefore, imparted to 
the slide ways. This device can be made out in Fig. 2 
The table is then pulled directly down on the ways by 
a hand lever. The movement of the table when setting 
is effected by two separate mechanisms. Coarse adjust- 
ment is given by turning the large handwheels, which 
are keyed to lead screws, and fine adjustment is given by 
the smaller handwheels the shafts of each of which 
carry a worm meshing with a worm wheel on the lead 
screw. This worm wheel is connected to the screw by 
a cone device somewhat resembling a clutch. It is free 
when the coarse adjustment is being used, and is locked 
to the scréw for fine adjustment by turning the knurled 
head on the bosses of the large wheels. 








THE FIFTH PUBLIC HEALTH 
CONGRESS. 


(Concluded from page 649.) 


THE paper on * Further Studies in the Treatment of 
Gas Works Liquors in Admixture with Sewage, 
presented by Dr. A. Key and Mr. W. Etheridge on 
November 19, at the meeting of the Institute of 
Sewage Purification, was a continuation of one read 
at its summer conference in 1934, and dealt with the 
effect of gas liquors on the disposal of sewage by 
dilution, as shown by a large-scale test ; the oxidation 
of sewage and sewage-liquor mixtures on bacteria beds 
and by activated sludge; and the influence of gas 
liquors on processes of chemical treatment of sewage. 
and on chlorination. In the previous paper, the 
authors stated, it had been concluded that the disposal 
of gas-works liquor presented no problem in towns 
near the sea or on relatively large rivers, as experi- 
ments showed that gas liquor, in normal doses, slightl) 
increased the biochemical oxygen demand. Cases dic 
occur, however, and further investigation was there 
fore made, first, of the effect of the more important 
constituents of the liquors, including phenol, catechol. 
thiocyanate and ammonium carbonate. It was found 
that gas liquors, both ammoniacal and spent, were 
relatively easily treated by dilution. The amount of 
oxygen consumed in the early stages, which was the 
important period, was very small compared with that 
required for an equal oxygen absorption of sewage. 
and even large concentrations of liquor did not appear 
to retard purification. An oxygen absorption residue 
was left comparable with that from other purification 
processes, and there was no reason to believe that thi- 
would be harmful in any way unless the concentratio! 
of liquor was many times the normal amount. 

With the co-operation of the authorities at Leaming- 
ton Spa, a large-scale test was made, extending ove! 
five months, of the treatment on bacteria beds ot 
sewage containing both ammoniacal and spent liquor- 
The test was divided into three periods, the first treating 
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were increased slightly by the presence of 0-25 per 
cent. spent liquor, and rather more by ammoniacal 
liquor. Nitration was still almost complete, the 
residual ammonia being only about 4 per cent. of the 
original. With the 0-5 per cent. doses, the effect 


ewage alone. Small doses of liquor were then added, | 
radually increased to 0-25 per cent. of the sewage, 
t which figure they were maintained for five weeks, 
fter which the doses were doubled for a further 10 
veeks. It was found that the oxygen absorptions 
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was very pronounced. The spent liquor doubled the 
oxygen absorption, and the ammoniacal liquor multi- 
plied it by three, but the adverse effects were still 
small. Nitrite contents were considerably larger, 
particularly with the ammoniacal liquor, and nitrates 
also showed a further increase. 

To determine the effect of adding gas liquors to 
sewage not completely nitrated, sewage with 0-5 per 
cent. spent liquor, and with 0-5 per cent. ammoniacal 
liquor was treated on three identical sectional filters. 
The conclusion was reached that the addition of gas 
liquor to sewage would affect the five-day biochemical 
oxygen demand of a bacteria bed effluent only when 
the purification capacity of the system was sufficient 
to give a completely nitrated effluent with sewage not 
containing liquor, but insufficient to accomplish this 
with liquor present. In that case an increase in the 
oxygen demands of the effluent, due to the presence 
of liquor, would be apparent after about four days. 
The content of carbonaceous matter in the liquor 
appeared to be of no significance, the important factor 
being the ammonia content. 

Observations with the activated-sludge process were 
made during the cultivation of sludges capable of 
oxidising ammonia to nitrite and nitrate, by regularly 
aerating the sludge-sewage mixtures rather longer than 
was necessary to produce a clarified effluent in which 
the carbonaceous stage of purification was practically 
complete. The results indicated that, if it were desired 
to produce a completely nitrated effluent by the 
activated sludge process, the presence of gas-works 
liquors, particularly ammoniacal liquor, would retard 
the process considerably. As usually operated, how- 
ever, nitrite or nitrate was not desired, since they 
might be accompanied by a large increase in the 
biochemical oxygen demand, and liquors, by repressing 
nitration, would reduce this risk. 

Processes involving chemical treatment appeared to 
be making progress, although not yet in this country, 
and the effect of gas works liquor on such treatments 
was examined, by means of laboratory tests with 
500-ce. samples of well-mixed sewage, to which the 
chemicals were added in measured quantities. The 
substances used were ferric chloride, lime, and mixtures 
of the two; alum, and alum plus lime, were used 
occasionally. ‘The mixtures were then agitated gently 
for 15 minutes, and allowed to settle for 2 hours. 
The most obvious effect of gas-works liquors was the 
production in many cases of intense discolorations. 
When a chemically-treated sewage was further purified 
on bacteria beds, the product at al] stages of purification 
was superior to that given by an untreated sewage 
similarly purified, but when the sewage contained gas- 
works liquors, little such improvement was shown. 
It might be concluded that chemical treatment was 
not so effective in preparing sewage for bacteria bed 
purification when gas liquor was present; also, gas 
liquor might be expected to have a greater influence 
on purification when the addition of chemicals formed 
part of the treatment than if biological methods were 
wholly relied on. 

In the chlorination of sewage to prevent septicity it 
had been found that the presence of gas liquors added 
greatly to the chlorine demand of the sewage, and that 
the amount of chlorine required to effect sterilisation 
under ewrobic conditions was similarly increased. This 
did not appear to be the case under anerobic conditions 
under which septicity developed. In the tests made, 
30 parts per million of chlorine were necessary to 
prevent odour during a period of seven days. The 
presence of 0-5 per cent. spent liquor made little 
| difference to this requirement, although the chlorine 
|demand had been increased by nearly fourfold. In 
| the case of crude liquor an increase of chlorine was 
| required to prevent odours, but the increase was not 
|nearly in the ratio of the chlorine demand. The 
| crude liquor itself appeared to act as an antiseptic, 
| since the amount of smell with these mixtures was 
|noticeably less than in the sewage alone. Spent 
| liquor did not appear to have any such action in the 
| concentrations employed. 
| Dr. E. V. Mills, of the Water Pollution Research 
| Board, Department of Scientific and Industrial 
Research, in his paper entitled ‘* Dispersed and Colloidal 
Matter in Sewage,” discussed the nature of dispersed 
systems of solids, the work of earlier investigators on 
sewage colloids and that carried out at University 
College, London, for the Water Pollution Research 
Board, and the part played by dispersed and colloidal 
| matter in sewage purification. 

The results obtained from the University College 
experiments during 1930-33 showed that three main 
types of dispersed particles were present in sewage 
liquors. The first of these included the settleable 
solids and was nitrogenous in nature. The second 
fraction was that which would not settle except under 
the influence of large centrifugal forces, and was devoid 
of nitrogen. Finally, there was always present in 
crude sewage a fraction of the dispersate, nitrogenous 
in nature, which was not removed by centrifuging. 
To what extent was any fraction of a sewage dispersate 
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colloidal? If by * colloidal” was meant * in colloidal 
dispersion,” the settleable solids could not be included 
in that category. There were reasons for the opinion 
that solids removable by centrifuging were not col- 
loidally dispersed, but were rather in the form of a 
very fine suspension, the centrifuge used being incapable 
of removing recognised colloidal dispersions, and both 
the settled and the centrifuged sewage being turbid 
in transmitted light. The remaining fraction might 
well be in colloidal dispersion, although it was unusual 
to find organic primary colloidal particles which were 
retained by a coarse ultra-filter membrane. The two 
fine fractions of the dispersate had all the salient 
properties of colloidal particles, but sewage liquors 
were very complex physical systems. Ignoring the 
settleable solids, the dispersate constituted one phase 
of a system of which the other phase included organic 





solutes and mixed electrolytes, and was normally 
slightly alkaline in reaction. It was useful to regard 
crude sewage, not as a complicated system pr sad 
suspended, colloidal and soluble materials, but as a | 
disturbed mixture of two systems which, if left | 
undisturbed, would separate into its component | 
parts. 

Since 1933, experimental work at University College | 
had provided further information on the factors 
affecting the coagulation of sewage dispersates. Sewage 
liquors contained in litre cylinders were bubbled with 
purified gases passed through sintered-glass filters at 
a steady rate of 25 litres per hour, the sewage being 
maintained at a constant temperature of 25 deg. C. | 
Considerable coagulation occurred in the course of | 
six hours, air, oxygen, hydrogen, and nitrogen being | 
the gases used. The extent and rate of coagulation | 
was independent of the nature of the gas, at least | 
during the first six hours. It was clearly shown that 
the two fine constituents of the dispersate were coagu- 
lated, and that bubbling appreciably reduced the 
concentration of organic solutes. Crude sewage showed 
much the same degree of coagulation as centrifuged 
sewage, so that the presence of the coarse solids did 
not appear to assist in the coagulation of the finer 
solids. When bubbling was extended from six to 
24 hours, a greater degree of coagulation was observed, 
air and oxygen being then rather more effective than 
hydrogen and nitrogen. Williams, who made the 
experiments, concluded that bubbling increased the 
quantity of dispersate that could be removed by 
centrifuging or by ultra-filtration, and that even 
particles small enough to pass an ultra-filter could be 
coagulated or floceulated by bubbles of air. 

Crude sewage kept out of contact with air was 
agitated by glass paddles in another series of experi- 
ments by Williams, but the coagulating effect of 
stirring was not so great as that of the bubbling, 
although it was about twice as great as that under- 
gone by untreated sewage. Again, both of the fine 
fractions took part in the coagulation. Williams con- 
sidered that the more strongly marked coagulation 
effected by gas bubbles was likely to be a physical 
change. The effect of bubbles was also observed, 
under otherwise identical conditions, at temperatures 
of 37 deg. C., 25 deg. C., 10 deg. C., and 0 deg. C. At 
0} deg. C. the sewage liquor was stable towards gas 
bubbles, and at 10 deg. C. the effect of all four gases 
was negligibly small. Little, if any, difference was 
observed in the rates of coagulation at 37 deg. C. and 
25 deg. C. 

The author commented on this work, that the 
condensation of sewage dispersates on extended sur- 
faces, and the self-coagulation of dispersates, had been 
discussed by several writers, and it had been shown 
that organic solutes were capable of such condensation. 
Williams had investigated the special case of conden- 
sation of such materials on an extended surface of 
transient existence. The condensation following the 
formation of a gas bubble in a soap solution was illus- 
trated by the foam produced; the bursting of the 
bubbles freed the condensed soap in the upper layers 
of the solution. Wilson had shown how effectively 
sewage dispersates were condensed on the surface of 
small gas bubbles, and Williams had described the 
extensive ensuing coagulation, which could be discussed 
from two viewpoints. It would seem that the con- 
densed dispersate slowly clotted on the bubbles, as 
on the walls of a glass container; agitation would 
dislodge clots from the glass, so accelerating the self- 
coagulation. This explanation was not satisfactory, 
however, as this type of coagulation was governed by 
a high temperature coefficient, and was characterised, 
in addition, by the coagulation of organic solutes. The 
loss of soluble nitrogen was also subject to a high 
temperature coefficient. Hence it appeared likely, to 
the author, that the first result of bubbling was a slow 
of dissolved carbon dioxide, followed by the 
deposition from solution of calcium carbonate. If so, 
the condensation of organiy solutes by the freshly 
introduced chalk surface, and condensation of the 
dispersate upon this surface, would follow. In this 
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manner the production of sludge from the dispersion 
medium would be explained and the differences observed | 
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| between the effects of agitation and bubbling would be | a Government 


less puzzling. 


Concluding, the author observed that the sedimenta- | 


tion tank was an effective piece of apparatus performing 
a simple operation, but in treating tank effluents, 
non-settling particles, sludge-forming materials, and 
organic solutes had to be considered. Bioflocculation 
afforded a successful method of reducing the tendency 
of dispersed particles to clot on the medium of a 
filter, but its efficiency was limited by the “ bulking ” 
of activated sludge, and by the necessity of reactivating 
the sludge. If the clotted dispersate could be effectively 
separated from the active sludge, the production of 
rapidly settling artificial sludges might well prove 
practicable, not only in the bioflocculation process, 
but in the activated-sludge process. Chemical preci- 
pitation offered an almost unexplored field. If the 
charge and hydration on sewage dispersates could be 
reduced without interfering with their subsequent 
biological oxidation, and at a reasonable cost, the great 
objection to precipitation methods, namely, the diffi- 
culty of disposing of a voluminous sludge, would 
disappear, 

“ Air-Raid Precautions so far as They Affect the 
Department of Municipal and County Engineers and 
Cleansing Superintendents” was the comprehensive 
title of a paper delivered on November 20 by Mr. R. 
Nicholas, B.Se., A.M.Inst.C.E., city engineer and 
surveyor of Sheffield, in which fhe commented gen- 
erally on the control of precautions, personnel, the 
organisation and distribution of air-raid precaution 
units, means of communication between districts, and 
the planning of training courses for municipal and 
other employees. Effective control required that all 
air-raid precaution duties to be administered by 
a local authority should be organised by a technical 
committee comprising the heads of the different 
departments concerned (medical, police, fire, engin- 
eering and cleansing) and it was suggested that 
this should be under the chairmanship of the town 
clerk. Alternatively, a special officer and staff might 
be appointed for these duties alone, but this appeared 
unnecessary when it was remembered that actual con- 
trol, under war conditions, might never arise. The 
paper then ied to a consideration of that section 
of the whole organisation, affecting the engineering 
and cleansing departments. 

Before a scheme of operation could be prepared, it 
would be necessary, the author said, to schedule the 
positions of all buildings suitable for hospitals, first- 
aid posts, vehicle decontamination stations, depots 
for materials to be used in rescue work and decontamina- 
tion, fire stations, and gas-proof shelters. It seemed 
doubtful whether sufficient existing buildings would 
be found suitable for conversion for first-aid posts, 
and meeting the requirements given in the Home 
Office Memorandum No. 1; and only by planning in 
advance and storing the necessary materials would 
it be possible to carry out conversions in less than 
48 hours. The suggested distance of 2 miles apart for 
first-aid posts in populous districts might prove to be 
too much, Some new policy of erecting buildings suit- 
able for such posts, but having some useful peace-time 
purpose appeared absolutely essential. Such build- 
ings could be provided as gymnasiums, sports buildings, 
and training establishments in a national scheme for 
physical or other training. Any new public buildings 
which might be convertible should designed to 
facilitate rapid conversion. The positioning of depots 
should be so co-ordinated that the sections operating 
from them would be responsible for areas having com- 
mon boundaries, and a map should be completed 
showing the points and areas, for the arrangement of 
communications and relief work. 

Vehicle-decontamination centres must be provided 
in positions complying with Home Office Memorandum 
No. 3, and all large industrial firms owning fleets of 
vehicles should be called upon to provide their own 
centres. Gas-proof shelters, it was suggested, should 
be of small size, to avoid heavy loss of life by a direct 
hit. Large business firms should be asked to provide 
shelters in their premises for their own staffs and for 
persons using their buildings at the time of a raid. At 
the present stage, on financial grounds, the provision 
of bomb-proof shelters could not be considered. On 
completion of the draft plan the engineer or architect 
would have to prepare detailed schemes for the con- 
version and construction of buildings as necessary. 

The engineer and cleansing superintendent would 
be responsible for the personnel of rescue, decontamina- 
tion, demolition and repair parties, and for co-ordinating 
repairs and (final) decontamination of public services. 
Rescue parties would, no doubt, be drawn from build- 
ing and maintenance staffs. The Home Office Hand- 
book, No. 4, stressed the need to carry out decontamina- 
tion work rapidly, but, the author considered, did not 





emphasise sufficiently the probable extent of con- 
tamination following a liquid-gas attack. This section 
should be amply staffed, as practically all other ser- 
vies would be held up or, at least, seriously hampered 
until the work was done. The organiser should attend | 
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Gas School, so that he might properi, 
difficulties. Large reliefs would ty» 
under the worst conditions, a strong 
work for more than half an hour in the 
full protective clothing, and before resting, he must 
pass through a decontamination centre. The Hani- 
book stated the possibility that, under these conditions, 
only three spells of a half to one hour could be per- 
formed during each 24 hours. He suggested that, in 
towns of considerable size, every fit and able-bodied 
man on the highways and cleansing staffs, between 
twenty-five years and fifty years of age, who could !« 
spared in an emergency, should be trained in decon- 
tamination work, including decontamination of vehicle~ 
The usual sewers, jobbing, and building staffs would !- 
required for repairs and demolition of buildings. 

A schedule of suitable vehicles for transporting men 
and materials should be prepared, and in purchasing 
new vehicles, the great value of those which could |x 
used for transporting water should be taken int« 
account. The necessity of close co-operation with 
neighbouring authorities could not be too strong), 
stressed, extending to an intimate knowledge of each 
others’ schemes, so that reliefs can be placed in any 
desired spot in a stricken area. It would be neces 
sary to regard the telephone as the first means of 
communication, for the present at least, and all depot~ 
should therefore have telephones provided, but thix 
system might be dislocated. Experiments indicated 
that ultra-short wave wireless might prove the ideal 
method of control and co-ordination, and this would 
be relatively inexpensive, but, in addition, it might be 
necessary to form a voluntary service of motor or pedal 
cyclists to act as a secondary means, and as investi 
gators in the event of a loss of contact with any 
particular sections. 

A syllabus of anti-gas training adopted by the Chief 
Officer of the Croydon Fire Brigade, appended to the 
paper, showed that only 1}$-hours were devoted to 
decontamination of materials. Men to be trained for 
this work would need further practical training, and 
all personnel would have to undertake drills at their 
particular posts. For training purposes, the autho: 
considered, it would be necessary to employ additional 
staff, or perhaps temporarily to relieve certain officers 
of their present duties, as the teaching and organisation 
would involve whole-time occupation for several 
months. On the basis of 40 hours’ training per man 
between 25 and 50, on the highways and cleansing 
staff, it might be that some 8,000 man-hours would 
be expended per 100,000 population. Every man 
and vehicle must be drilled up to a detailed rehearsal. 
and means found to provide all necessary posts. 
centres and depots at a few hours’ notice. 


appreciate the 
necessary, 4s, 
man could not 








RADIATION FROM NON-LUMINOUS 
COMBUSTION GASES.* 


By Marcaret FisHenpen, D.Sc., F.Inst.P. 


Ir is more than forty years since Paschenf, in 184. 
published the results of an investigation into the 
emission and absorption spectra of hot water vapour 
and carbon dioxide, which led him to the conclusion 
that the radiation from non-luminous flames is due 
entirely to the water vapour and carbon dioxide in 
the hot products of combustion. These gases were 
found to emit radiation only in certain characteristic 
bands of wavelength in the infra-red, which explains 
their remaining luminous, even at high temperatures. 
H. Schmidt,t in 1909, confirmed Paschen’s work, and 
showed that Kirchhoff’s law is applicable to the radia- 
tion from non-luminous gas fiames. 

The emission, or absorption, of radiation varies with 
the thickness of the gas layer according to an exponen- 
tial law, and, since it depends upon the number of 
emitting or absorbing seattle, changes in pressure 
P are equivalent to changes in thickness L, and can 
be dealt with by writing PL in place of L. The effects 
of changes in density brought about by altering the 
temperature of a gas layer are more complicated, since 
the gas radiation depends upon the condition of the 
molecules as well as upon their number. Thus 
H. Schmidt showed that, in spite of the decreasing 
density, the absorption of carbon dioxide, at constant 
pressure, increased slightly as its temperature was 
raised to 1,600 deg. F., mainly in the long wavelengths 
of the bands. 

The important bearing of this work on the heat 
emission from flames and furnace gases, which was 
usually supposed to take place mainly by convection, 
seems to have been generally overlooked until Schack,$ 
in 1924, attempted to deduce from the absorption data 
(which by now included measurements by Hettner 


* Paper read before Section G of the British Associa- 
tion at Blackpool on Wednesday, September 16, 1936. 
+t Annalen der Physik, 1894, Vol. 53, page 334. 
t Annalen der Physik, 1909, Vol. 29, page 971. 
§ Zeit. tech. Physik, 1924, Vol. 5, page 267. 
Annalen der Physik, 1918, Vol. 55, page 476. 
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Dec. 18, 1936.| 
and Von Bahr*) the intensity of radiation to be expected 
from layers of water vapour and carbon dioxide of 
different thickness, up to temperatures of about 
3,500 deg. F. 

For several reasons such estimates could, at the 
best, be only very rough. The limits of the absorption 
bands are not precisely known, and the coefficient of 
absorption varies in an unknown way with the wave- 
length. Moreover, the radiation from a volume of gas 
depends upon its shape, as well as upon its thickness. 
The simplest case is that of the radiation received by 
a small area at the centre of the flat base of a hemi- 
spherical mass of gas, since, under these conditions, the 
thickness of the radiating layer is the same in all direc- 
tions. In other cases, such, for example, as that of the 


685 








1,800 deg. F., made by E. Schmidt* in 1932, disagreed 
with Schack’s computations by two or three hundred 
per cent., and, in consequence, Schackt modified his 
original figures to bring them into closer agreement 
with Schmidt’s work. In spite of these discrepancies, 
however, it had become evident that gas radiation was 
of far greater importance than had been suspected, 
and Schack’s work attracted widespread attention. 
The results are not easy to check experimentally 
for actual combustion gases, since the rapid increase 
of radiation with both increasing temperature and 
increasing thickness of the gas layer makes it necessary 
to work on a large scale, and at fairly high temperatures, 
and, in consequence, introduces considerable practical 








difficulties. Moreover, combustion gases contain both 

















Air e Gas Fig.1. | 
th ame naattk Gian (ca eee 
| b 
ea & Tecan 
1 a 
a on Outside 
Comp buspion “ENGINEERING 
(5633.4) 


Fig. 2. TEMPERATURE DISTRIBUTION 


) | as DIAMETER. 
i | } | | } 


on 


ae eG 





18007 











noo 
£WOr 


P 
——+ 
1 











4 







































we 
H 
i 
£ 80; = See Ee 
5 
£ 600+ -— 
| 
| 
400 BG ah 
& | } | | 
} i | 
a a hima 
C3 








A a . 
(se33.8.) Horizontal Tube Dicuncter..Buchen “ENGINEERING 


Fig.6. RADIATION FROM COMBUSTION GASES 
T 
Y 10) Fishend 





O-4. 
oF 


= 
— 
> 








| 
| 






eee eee 


VItlt ite 






VAN 











H . NG KK VV 
BI 
= of | | 4 j 
= | | 
(5633.F.) Gas Temperature...Deg.F. “ENGINEERING 


radiation received at any part of the boundary surfaces 
of a layer of gas between two infinite parallel planes, 
the thickness of the radiating layer varies with the 
direction, and, to obtain the total radiation, the contri- 
butions in different directions must be integrated. 
This is not , since, in the integration, account must 
be taken of the fact that the coefficient of emission 
varies with the wavelength. 

It is doubtful whether the extent of the uncertaint 
introduced by these difficulties has been fully pave | 
Schack’s values for carbon-dioxide radiation, for 
instance, varied two or three hundred per cent. 
according to whether he adopted Paschen’s band 
widths, or those of later observers. Moreover, direct 
measurements of the radiation from a steam jet of 
thickness from } in. to 7 in., at temperatures up to 





* Annalen der Physik, 1912, Vol. 38, page 206. 








Fig.3. DIRECT READINGS OF RADIATION 








ment of Scientific and Industrial Research, and the 
Gas Light and Coke Company. 

Ordinary town’s gas was burned in a small furfiace 
with different proportions of excess air, and the - 
ducts of combustion flowed at velocities of 2 ft. to 3 ft. 
per second _ a special heat-resisting nickel- 
chromium steel tube of 1 ft. in diameter internally, 
arranged as shown in Fig. 1. The temperature range 
was 1,000 deg. F. to 2,000 deg. F. To prevent inleakage 
of air, the flue damper was adjusted so as to give 
atmospheric pressure at the end of the tube farther 
away from the furnace, and, in consequence, t 
positive pressure over the experimental section. 
measuring the rate at which the gas temperature fell 
along the tube and multiplying it by the mass velocity 
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Fig.5. WATER VAPOUR RADIATION 
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water vapour and carbon dioxide, and, since the 
emission bands of these two gases overlap, the radiation 
from a mixture of them cannot be calculated exactly 
from a knowledge of the radiating powers of the two 
separately. Further determinations of gas radiation 
were, therefore, obviously called for, and, in 1932, 
apparatus for this purpose was set up in the Mechanical 
Engineering Department of the Imperial College, with 
grants from the Clothworkers’ Company, the Depart- 


























* Forsch. Ingenieurwes, 1932, No. 3, pege 57. 
P + Industrial Heat Transfer (Wiley, 1933), pages 182- 
07. 


and the mean specific heat, the quantity of heat given 
up by the gases to the walls of the tube was determined. 
Noouien also the inside wall temperatures, the coeffi- 
cients of heat transmission could be deduced, Platinum/ 
platinum-rhodium thermocouples, in groups of three, 
with wire diameters 0-02 in., 0-01 in., and 0-006 in., 
respectively, were used for measuring the gas tempera- 
tures, their readings being extrapolated to zero diameter 
in order to avoid error due to radiation to the tube 
walls. Chromel-alumel thermocouples were used for 
obtaining the tube-wall temperatures. 

Readings of both gas and tube temperatures were 
taken at four positions, indicated by a and 6b, respec- 
tively, in Fig. 1, at intervals of 2 fh. along the tube, 
beginning 2} ft. from the combustion chamber, the 
mean gas temperature being obtained from a deter- 
mination of the distribution of temperature along a 
vertical diameter in each position. distribution of 
temperature along a horizontal diameter, which was 
of much the same form, was taken in one position only, 
the results being shown in Fig. 2. Arrangements were 
ine, ined De. neediness Sore Shetena Sretee ee 
a thermopile. For this purpose, two holes, 1 in. 
in diameter, were cut in the steel tube at the opposite 
ends of a horizontal diameter, and a water-cooled 
box, with a hole of diameter slightly less than 1 in. 
at one end, was arranged to face the tube, as shown 
in Fig. 1, so that the three holes were in line. Inside 
the box, a concave mirror focused the narrow pencil 
of radiation from the combustion gases on to the 
thermopile, in front of which was a further small 
aperture. The apertures were so arranged that onl 
radiation from the gases fell on the thermopile, 
radiation from the tube walls and lagging being cut 
off. The inside of the box was blackened to prevent 
reflection. The thermopile was calibrated by exposing 
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it to the radiation from an electrically-heated blackened 


plate at known temperatures, 
hole in the experimental tu 
had to be made for absorption by the water vapo 


thermopile. 


in the air; this was subtracted from the results. 


The absorption b 
radiation from a 


Fig. 4. 
Meanwhile, Hottel and Mangelsdorf*, in America, 


published, in 1935, the results of direct determinations 


of water-vapour and carbon-dioxide radiation over a 
wide range of PL and temperature. They also 
obtained agreement between emissivity and absorp- 
tivity, and found a small unexplainable residual 
radiation. Their results for water vapour, expressed 
in terms of black-body radiation, are shown in Fig. 5 
in comparison with those of E. Schmidt, for the 
range of the latter’s measurements, i.c., to P L = 0-6 
foot-atmosphere, and temperature 1,800 deg. F. 
For PL = 0-1 foot-atmosphere, Schmidt's results 
are approximately 50 per cent. above Hottel and 
Mangelsdorf’s, but the difference decreases with 
increasing P L, and at P L = 0-6 is not much more 
than 10 per cent. In Fig. 6, the author’s results for 
combustion gases are compared with values calculated 
from Hottel’s results for water vapour and carbon 
dioxide separately, the correction for the overlapping 
of the bands being only 2 per cent. or 3 per cent. at 
these values of P L (0-2 to 0-3 foot-atmosphere). The 
author’s results are roughly 10 per cent. above Hottel’s, 
which is within the accuracy of the determinations. 
Fig. 7 shows the author’s values for the heat-trans- 
mission coefficients from the combustion gases to the 
tube walls. Calculated values from Hottel’s curves 
are given for comparison. 

For several reasons, the accuracy obtainable in the 
heat-transmission coefficients is less than that for the 
direct measurements of radiation. The determinations 
of the heat given up by the combustion gases to the 
tube walls in each 2-ft. section of the experimental tube 
are probably correct within about 10 per cent., but 
there are difficulties in estimating the effective mean 
temperature of the gas and tube to which any section 
of the gas radiates. In the calculations, the conditions 
were assumed to be those of an infinitely long cylinder 
of gas at a uniform temperature, inside an infinitely 
long cylindrical tube also at a uniform temperature, 
which can be shown to give the same radiation as a 
hemisphere of radius 0-9 of the tube diameter. But, 
strictly speaking, allowance should be made for the 
non-uniform cross-sectional temperature of the gas, 
and also for the variation of both gas and tube tempera- 
tures along the axial direction. It can be shown that 
the errors involved are in each case of the order of 
5 per cent. Further, in order to maintain sufficiently 
high temperatures in the experimental section of the 
tube, it was necessary to insulate it, and, in consequence, 
the temperature difference between the combustion 
gases and the inside tube walls was only about 100 deg. 
F. The actual measurements of the gas temperatures 
are thought to be correct within about 10 deg. F., but, 
owing to the fact that the best straight line was taken 
through the readings of the thermocouples of decreasing 
diameter whereas the theoretical curve is known to 
curve upwards at very small diameters, are likely to be 
underestimated. The error in the mean cross-sectional 
e temperature may be as much as 15 deg. or 20 deg. 
*., and about 5 deg. in the mean tube-wall tempera- 
ture. In all, this makes a possible error of 25 per cent., 
apart from uncertainties due to non-uniformity of 
temperature. This is more than the expected variation 
in the heat-transmission coefficients from weak to strong 
gas mixtures, since the widest variation in the composi- 
tion of the combustion products was from about 22 per 
cent. water vapour and 8 per cent. carbon dioxide, to 
12} per cent. water vapour and 4} per cent. carbon 
dioxide, and it will be seen from Fig. 7 that the points 
from strong and weak mixiurés lie approximately on 
the same straight line. No deduction has been made 
for convection, for unfortunately very little is known 
about forced convection for gases flowing at low 
velocities through wide tubes. It can be cnloulated | 
from curves based upon all the available information, 
in which Hd/k@ is plotted against Ved/k, where H/@ is 
the convection coefficient, d the tube diameter, V the 
velocity of the gases, & their conductivity, and c 
their specific heat per unit volume at constant pressure. 
For the conditions of the gas-radiation experiments, 


* Trans, Amer, Inst, Chem. Eng., Vol. 31, page 517, 
1934-35. 








laced behind the farther 
Be. A small correction 


ur 


Fig.1. 


hdd 




















yoni webb 


i 


SA@Q@@v 





os 


a 














ITS 
(s779,) 


the convection coefficient thus obtained is about 
0-3 B.Th.U. per square foot per hour per deg. F., 
but there is reason to believe that this may be 
much too small, since, at such low velocities, natural 
convection is not negligible, and the natural convec- 
tion coefficient is more than double the figure quoted. 
The low values of Ved/k in the forced convection 
curves refer to higher velocities and smaller diameters 
than those in the gas-radiation experiments. Some 
actual measurements carried out by O. A. Saunders 
on gases flowing at low velocities through a flue of 
about 1 ft. diameter, suggest coefficients of more than 
1 B.Th.U. per square foot per hour per deg. F. 

Owing to absorption of radiation by the combustion 
gases, the effective absorptivity of the tube walls, in 
spite of multiple reflections, is less than 1, and 0-9 
has been taken as the most probable value in calculating 
radiation coefficients from Hottel’s curves. On this 
basis, the author’s radiation coefficients, even after the 
maximum deduction for convection, are, for the weak 
mixtures, approximately 40 per cent. higher, and, for 
the strong mixtures, 20 per cent. higher, than Hottel’s. 
On the other hand, if Schack’s values are taken, which 
are based on Schmidt’s results for water vapour, and 
which for carbon dioxide do not differ much over this 
range from Hottel’s values, there is close agreement 
between the author's results and the direct determina- 
tions. 

The discrepancies still outstanding certainly want 
clearing up, but it has now been proved beyond ques- 
tion that in the heat transmission from combustion 
gases at temperatures above 1,000 deg. F., flowing at 
low velocities through wide channels, for example, 
through industrial furnaces, radiation is far more 
important than convection. It is probable that the 
mean values of the different observers for direct 
radiation are less than 25 per cent. wrong, and it is 
reassuring to find that the measured coefficients agree 
within these limits. In some types of problem, 25 per 
cent. would, no doubt, be considered a wide margin of 
uncertainty, but it must be remembered that in most 
industrial problems the accuracy with which the 
temperatures, temperature distributions, surface emissi- 
vities, &c., involved, can be specified, introduces far 
greater uneertainties. It can, indeed, be asserted 
that the work on gas radiation has now reached such 
a stage that it can be usefully applied to problems of 





furnace heating and furnace design. 





‘**AGRIPPA”"’ IRON SPLIT PULLEY. 


Tue split pulley is a well-known device for use on 
a shaft in which a keyway cannot be cut or when the 
pulley may have to be moved along the shaft or has 
to be fitted to a shaft so close to bearings that a key 
cannot be put in. Other instances of its use are not 
far to seek, but it may be said that the split pulley is 
often required to be of small diameter relatively to the 
shaft on which it is carried, and for this reason wooden 
pulleys are frequently employed. The “ Agrippa” 
split pulley, shown in the accompanying Figs. | and 2, 
is of iron and from its construction can be used when its 
external diameter is little more than that of the shaft, 
as well as in more normal proportions, in which the shaft 
is relatively small to the pulley diameter. The pulley 
has recently been developed by Messrs. Wm. Walker 
and Company (Shipley), Limited, Hillside Works, 
Wrox Brow-road, Shipley, who claim that its grip on 
the shaft is much greater than that of existing types of 
metal split pulley and many times that of the wooden 
pulley. The body of the pulley consists of the outer 
web and a long boss with a double conical periphery, 
the two being joined by a central web. 
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‘“AGRIPPA” TRON SPLIT PULLEY. 


in the air between the experimental tube and the | CONSTRUCTED BY MESSRS. WILLIAM WALKER AND COMPANY (SHIPLEY), LIMITED 
Further, as shown in Fig. 3, when the gas | 
was shut off but the blower left on, there was a small 
residual radiation (about 5 per cent to 10 per cent. of | 
the total) over and above that to be expected from | 
the small amount of water vapour and carbon dioxide 
Its 
origin is not known, but it may be due partly to dust. 

the hot combustion gases of the 
lack surface at 940 deg. F., placed 
behind the farther hole in the experimental tube, was 
also determined, and was found to be about the same 
as the emission at the same temperature, as shown in 


» SHIPLEY. 


Fig.2. 










encircle the boss as shown in Fig. 1, and are drawn up 
towards one another by long bolts passing through the 
central web. It will be clear that these collars set up 
a gripping force on the shaft by their wedging action 
on the conical surfaces of the boss, the joints of the boss 
being, of course, slightly open. The collars are made in 
halves with a riveted hinge as shown in Fig. 2. They 
ean be thus opened and slipped over the shaft, after 
which they are closed and secured by a short bolt at a 
point of the circumference opposite to the hinge. When 
thus secured they are slid along the shaft on to the 
bosses and pulled together by the long bolts, four of 
which are fitted in the particular size of pulley illus- 
trated. It is stated that, normally, the time taken in 
fitting a pulley to a shaft does not exceed 5 minutes. 
The outer surface of the pulley is unbroken, except for 
the longitudinal joints and there are thus no drilled 
holes to cause belt wear. There are, moreover, no 
projections beyond the pulley ends. The surface can be 
made cylindrical or of any desired contour. 








CATALOGUES. 


Valves.—Leaflets concerning penstocks or flushing 
valves, flap valves, discharge valves for locomotive and 
overhead water tanks, and full-bore stop valves as in- 
stalled for the control of the fresh-water supply for the 
R.M.S. Queen Mary, have been received from Messrs. 
Ismailia Valve Company, 17, Victoria-street, London, 
8.W.1. 

Electric Motors.—Catalogue sections to hand from 
Messrs. Higgs Motors, Witton, Birmingham, 6, refer to 
a large variety of motors, including fractional horse-power 
motors, slip-ring and squirrel-cage induction motors, 
protected, screen-protected and drip-proof continuously- 
rated induction motors, crane and hoist motors, high- 
starting torque motors, and gear units. 


Electro-Plating, &c.—Clear and simple explanations 
of the many electro-plating processes in use are given in 
a revised booklet received from Messrs. B. J. Round and 
Sons, 8, 9 and 10, Northampton-street, Birmingham, 18, 
and dealing with the Epalex system of metal finishing and 
electro-deposition. The protection of aluminium by the 
non-electrical Pylumin process is dealt with in a separate 
leaflet. 

Gas-Works Power Plant.—-Many useful tables and curves 
for gas engineers are provided in a catalogue on this 
subject received from acm J. Browett Lindley (1931), 
Limited, Coborn Works, Letchworth, Hertfordshire. 
Motor-driven, steam-driven, and gas-engine driven gas 
compressors, vertical gas engines, high-speed steam 
engines, and generating plants are illustrated and 
described. 

Steel Castings.—Some interesting information on the 
demand in industry for a type of casting to resist heat 
and corrosion is given in a brochure prepared by Messrs. 
Firth-Vickers Stainless Steels, Limited, Staybrite Works, 
and Sheffield, 9. The properties, manufacture, application 
uses of rust-, acid-, and heat-resisting steel castings are 
clearly set out. Many examples of work are illustrated. 
Small Tools.—To supersede the sectional booklets 
previously issued, a 238-page catalogue forming a neat 
and concise presentation of the subject of their small 
tools has been prepared by Messrs. English Steel Corpora- 
tion, Limited, Vickers Works, Sheffield. Milling cutters, 
end mills, hobs, reamers, broaches, drills, files, taps 
and dies, saws, lathe tools, &c., are listed, with detailed 
instructions for their proper care, use, and maintenance. 


Electrical Insulation and Circuit T'ester.—Delays due 
to the breakdown of electrical equipment in works or 
factories may mean serious loss in time and money. Often 
the condition of wiring and electrical systems is very much 
a matter of chance, although deserving of the greatest 
attention. Advice on this subject is contained in a folder 
issued by Messrs. Evershed and Vignoles, Limited, 
Chiswick, London, W.4, bringing to notice the “ Good 
Companions” portable testing instrument, comprising 
the Wee-Megger insulation tester and the Megger circuit 





The gripping drive consists of a pair of collars which 


tester. 
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THE HYDRO-ELECTRIC SCHEME 
OF THE GALLOWAY WATER 
POWER COMPANY. 


(Concluded from page 631.) 


Stnce the hydraulic conditions at Carsfad and 
Earlstoun are the same, the generating plant in 
the two stations is identical. It consists of two 
vertical reaction turbines working under a maxi- 
mum head of 69 ft., and each giving an output of 
9,200 h.p. when running at 214 r.p.m. These 
machines, which were constructed by Messrs. English 
Electric Company, Limited, Queens House, Kings- 
way, London, W.C.2, are directly coupled to three- 
phase alternators with a normal output of 6,000 kW 
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Fie. 142. Tursine RUNNER IN SHOPs. 
at 11,000 volts, a frequency of 50, and a power 
factor of 0-8. The general design of the turbines 
and alternators is similar to those installed at 
Kendoon. There are, however, no relief valves, 
and, owing to the low head and different con- 
ditions, the runners are of the semi-propeller 
type. As in the case of the Kendoon turbines, 
the exit tips of the runner vanes are protected 
with stainless steel, the runner itself, one of which 
is illustrated in Fig. 142, being a single steel 
casting. The draught tubes are of welded-steel 
plate construction, and they were made at the 
works of the Whessoe Foundry and Engineering 
Company. Limited, to the designs of the English 
Electric Company. A view in the turbine room at 
Carsfad, showing the spiral casings and governing 
equipment, is given in Fig. 143. The same illustra- 
tion shows the openings in the generator block, 
through which access can be gained to the turbine. 
This block supports the stator, which is surrounded 
by sheet metal air ducting. Above the stator are 
the completely protected exciters, access to the 
bushes of which is obtained through windows. 
Draught tubes are shown in course of construction 
at Earlstoun in Fig. 137. 

The switchgear at both stations, which was also 
supplied by Messrs. English Electric Company, com- 
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prises a main 11-kV board and a 400-volt auxiliary 
board, both of which are of the metal-clad type. 
In addition, there are a control and relay board, and 
a 110-volt direct-current board. The circuit-breakers 
controlling the generators and outgoing feeders have 
a rupturing capacity of 250,000 kVA, and are 
operated by solenoids, the latter being capable of 
control either locally or by the supervisory equip- 
ment described below. This equipment is mounted 
on the control and relay board, which is fitted with 
mimic diagrams and semaphore indicators, as well 
as the necessary meters. The 400-volt auxiliary 
switchgear is of the flameproof type, and consists 
of two interlocked circuit breakers, which control 
the supply from the Central Electricity Board and 














Fie. 143. 


the station transformers. It also controls the 
supply to the auxiliary services, and to the 400/110- 
volt transformers. These transformers in turn 
supply the lighting and control circuits, which can 
also be fed with direct-current from a battery, in 
case of failure of the main supply. The outgoing 
circuits are controlled by fuse-switch units which 
consist of an ironclad, air-break, quick-action switch 
with a cartridge fuse mounted on the blades. 

An interesting feature about the Carsfad and 
Earlstoun stations is that they are the only gener- 
ating stations in the country which can be operated 
without attendants, being started up and shut down 
automatically from Glenlee by supervisory gear. The 
required equipment was supplied by Messrs. English 
Electric Company, Limited and Messrs. Automatic 
Electric Company, Limited, Liverpool. As regards 
the sequence of operations for starting, an impulse is 
given from Glenlee, which closes the master contactor 
at the controlled station. The governor oil-pumping 
set is then started and the governor oil valve 
opened. When this valve is fully open, the 
main sluice valve is also “crack opened” by a 
motor which then stops. This allows the water 


pressure to build up in the spiral casing, and as this 
takes place the motor-driven auxiliary oil pump 
starts. 


When the pressure has been fully built up 
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in the spiral casing, the sluice motor is re-started, 
and the sluice valve is fully opened. The motor 
operating this valve then stops again, and the 
governor actuator solenoid is next energised and 
the turbine gates opened. As the turbine runs up 
the gear-driven lubricating oil pump also comes 
into action, and the auxiliary pump stops. When 
the governor actuator takes control, an oil-pressure 
relay operates, and that this has occurred is indicated 
at Glenlee. Appropriate operation of a selecting 
switch in the control room at this station also 
brings the voltage regulator and synchronising 
equipment into action, thus providing for speed 
and voltage regulation through the supervisory 
gear. The alternator can then be put on the line 





INTERIOR OF CARSFAD STATION, 


by closing the circuit breaker at Glenlee, provided 
the appropriate field switch is closed. 

To shut a set down, the load is first removed by 
causing the motor on the governor actuator to close 
the turbine gates. The sluice valve is then closed 
by its motor, and when the gates reach their no- 
load position, the alternator circuit breaker is 
tripped. The alternator brakes are applied at the 
end of an interval which begins when the circuit 
breaker is opened, and the turbine gates and sluice 
valve are closed. When the water pressure has 
practically disappeared in the spiral casing, the 
governor oil valve is closed and the auxiliary 
lubricating oil pump is shut down. The brakes are 
then released. When the governor oil valve has 
closed, the governor oil- pressure pumping set is also 
shut down. The plant can also be shut down 
locally in emergency, by operating a control switch, 
which trips the alternator breaker and its field 
switch simultaneously. The normal starting sequence 
can also be interrupted locally at any stage by the 
operation of a switch. The sequence of operations 
for local control is the same as that just described, 
and is initiated by energising the master contactor 
by a push button. 

A complete series of protective devices is provided, 
which give audible and visible indications at Glenlee 
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should a loss of water pressure occur on the dis- 
charge side of the cooling-water strainers, should the 
temperature of any bearing become excessive, or | 
should the auxiliary oil pump start up. The set is 
shut down if bearing temperature becomes excessive, | 
if the total starting time exceeds a pre-determined 
period, or if there is a loss of governor oil or bearing 
oil pressure. The set is also shut down in the case 
of overspeed, overload, or over-voltage, loss of field | 
or an electrical fault in the alternator. Protection | 
is further provided against the turbine gates being | 
opened during the starting operations or the | 
turbine being rotated with the brakes applied. 

The power generated at the Kendoon, Carsfad | 
and Earlstoun stations is fed direct to the station | 
*bus bars at a pressure of 11 kV. The three stations | 
are connected together and to Glenlee and Tongland, | 
by way of Glenlochar, by a line operating at the | 
same voltage. There is a similar line from Glenlee | 
to Clatteringshaws, and from Kendoon to the 

i 


Blackwater dam. The stations are also connected 
through transformers to the 132-kV line of the 
Central Electricity Board from Kilmarnock and |} 
Carlisle. These transformers are controlled from | 
three switch sub-stations at Kendoon, Glenlee, and 
Tongland, respectively, the second of these operating 
the plant at Carsfad and Earlstoun through a super- | 
visory system. The stations at Kendoon and Glenlee 
are of the concrete structure type, the circuit- | 
breakers being installed at ground level with the 
isolating switches and connections on 9-ft. high 
concrete pillars. At Tongland, the switchgear is of 
the totally-enclosed metal-clad type.* The stations 
are operated under instructions from the load- 
dispatching station of the Central Electricity Board 
in Glasgow, which, in addition to receiving indica- 
tions of the positions of the circuit breakers and 
tap-charging switches, is given a continuous record 
of the output and of its distribution between 
Scotland and England by a photo-telemeter system. 
It may be added that the 132-kV line was run 
from Kilmarnock to Glenlee and Tongland in 
advance of the rest of the South of Scotland scheme, 
to enable a power supply to be given to the various | 
contractors. For this purpose, 3,000-kVA 132/11- 
kV transformers were installed at Glenlee and | 
Tongland, and used to feed the 11-kV line of the 
Galloway Water Power Company, which has already 
been mentioned. At a later date the 132-kV line 
was tapped at Drumjohn, to give a supply for the 
works in that area. 
Dealing with the scheme as a whole it may be 
recalled that under normal conditions the stations 
are only required to operate by the Central Elec- 
tricity Board during the daily peak load period and 
mainly during the winter months, when the 
water flow is at its maximum. The estimated 
load factor was 20 per cent. and experience at 
Tongland-Glenlee shows that financial success is 
assured at that figure. Actually it is somewhat 
higher. In this connection the ability of hydro- 
electric plant to pick up and drop loads at short 
novice has proved an advantage, especially in relation 
to the changes which occur in the Glasgow industrial 
load during the dinner hour and other similar periods. 
This, combined with the utilisation of the hydro 
electric plant to supply the grid network with 
charging current during light-load periods, has 
enabled the steam stations in the area to be |‘ 
operated more efficiently. This general statement | ! 
must be modified to the extent of saying that when : 
the flood water is in excess of the capacity of the 
seasonal storage reservoirs it is utilised to generate | ' 
power and save the steam plant, irrespective of the . 
load conditions. ' 
As will be gatherec from what 
four out of the five stations virtually use the same 
water, though there is necessarily an_ interval 
between that utilisation. This combined with the 
need for seasonal storage and for the correlation of 
generation with demand has given rise to many 
interesting problems. These, experience shows, 
have, however, been successfully solved, and the 
result is a credit to all those who have taken part 
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permission to describe these works and to the con- 
sulting engineers, Sir Alexander Gibb and Partners, 
Queen Anne’s Lodge, Westminster, London, S8.W.1, 


and Messrs. Merz and McLellan, 32, Victoria-street, | a constant subject of regulation. 


London, 8.W., as well as the various contractors | 
mentioned for their assistance in the preparation | 
of the article. | 








BUILDING CODES IN THE 
UNITED STATES. 

By Rosrys FLemina. | 

Tue first building regulation of any American | 
“ Ordinance of the Director and Council 
Netherland regulating Buildings in the | 


It commences: “* Whereas we see and remark by 


experience the irregularity heretofore and still daily | to be common. 
observed in 


building and erecting 


Houses; in 
»xtending Lots far beyond the survey line ; 


in setting 
in neglecting and omitting duty to build on | 


reneral Petrus Stuyvesandt and the Hon’ble| 


Resolved to appoint three surveyors to wit...” | 


It would seem from this preamble that private 


trespassing upon public property was not unknown wards 
290 years ago in what is now the City of New York. 


The building codes of 26 leading cities in the 


‘Comparative Municipal | 
published in the American Architect 

luring the years 1891-2-3. Although crude in many | 
yarticulars these codes were probably adequate | 
n their day. 
ast long. Reinforced and 
naterials of construction came into use. 
1ew subjects for regulation sprang into being. 
revising and re-writing all 


other 
A score of 
This 


codes, 


concrete 


1ecessitated 


while codes were also needed for many cities that 
had 


existed without building regulations. Some 
wenty-five years later, the writer tabulated pro- 





| Significant words : 


This adequacy, however, did not | excessive use of 
new | Specified as a partial measure of protection for th« 


Dravent Tuses at EARLSTOUN. 


| matter of wind-bracing a new importance. Here 
| again requirements differed widely.* From the very 
first, limiting the height of these high buildings was 
This, of course, 
varied greatly in different cities.+ 

The United States Department of Commerce 
Building Code Committee was organised early in 
1921 in recognition of a general public demand for 
greater uniformity and economy in building code 
requirements. The personnel of the committee 
was of a high order and they were enabled to obtain 
the co-operation of several technical and industrial 
organisations, as well as of well-known architects. 
As a preliminary step, the committee compiled the 
live-load requirements of 109 existing codes. A 
variation of 100 per cent. in allowable floor loads 
for the same occupancy in different cities was found 
Sometimes disparities of 200 per 
cent. and 300 per cent. were found. The committee. 
in submitting their report dated November 1, 1924. 


up Hog Pens and Privies on the highways and | to the Hon. Herbert Hoover, Secretary of Commerce. 


stated: ‘* The committee believe it to be the best 


thus far published.” The report was embodied 


Council in order to prevent the same in future, have|in a booklet of 28 pages entitled Minimum Liv: 


Loads Allowable for Use in Buildings. 

In his acceptance of the report, Secretary (after- 
President) Hoover, wrote the following 
* With an inspection service of 
a high order, and well-framed codes, the great 


United States were analysed and compared in a| majority of competent engineers, architects, and 


constructors are enabled to make the best use oi 
their skill in design and quality of workmanship. 
With good inspection there is no occasion to penalise 
those able and honest persons by requirements for 
materials that are sometimes 
public from the ignorance and neglect of incom 
petent and irresponsible persons.” 

The report of the committee has had a marked 
influence on the drawing up of building codes. Som: 


of its recommendations may be quoted as follows : 


Human Occupancy.—Rooms of private dwellings: 


isions in the codes of 130 American cities relating | guest rooms in hotels and the like: The minimum 


© loads and unit stresses. The lack of uniformity 
No less so was the lack of uni- 


live load shall be taken at 40 Ib. per square foot 
uniformly distributed, except that where floors of 
}one and two family dwellings are of monolithic 


The distinctive American contribution to archi-| type or of solid or ribbed slabs the live load may be 


This has given to the| taken at 30 lb. per square foot. 


In floors for office 


: , + acheme | 4 
in this interesting scheme. * “ Suggested Reforms in Floor-Load Requirements * “ Wind-Bracing Requirements in Municipal Building 
In conclusion, we should like to express our) of City Building Laws.” R. Fleming. Engineering | Codes.” Fleming. Engineering News, vol. 7 
thanks to the Galloway Water Power Company for | News-Record, vol. 80, page 1227, June 27, 1918. page 185, March 11,1915. 
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* See ENGINEERING, vol. cxxxvi, page 358 (1933) 8 


1, page 579, September 26, 1918 
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purposes and for rooms with fixed seats the minimum 
live load shall be taken at 50 lb. per square foot. 
Provision shall be made in designing office floors 
for a load of 2,000 lb. placed upon any space 2} ft. 
square wherever this load upon an otherwise un- 
loaded floor would produce stresses greater than the 
50 Ib. distributed load. For aisles, corridors, 
lobbies, assembly halls without fixed seats, grand- 
stands and other spaces where crowds of people are 
likely to assemble, the minimum live load is to be 
taken at 100 Ib. per square foot. 
Industrial or Commercial Occupancy. 
live loads in pounds per square foot.) 


(Minimum 


Floors used for storage purposes (general) ... 250 
Storage purposes (special) ... 100 
Manufacturing (light) ... 75 
Printing plants , 100 
Wholesale stores (light merchandise)... 100 
Retail salesrooms (light merchandise ) 5 
Garages— 

All types of vehicles 100 

Passenger cars only 80 
Sidewalks—250 Ib. or 800 lb. concentrated, whichever 

gives the largest moment of shear 


Roof loads. - With a rise of 4 in. or less per foot of 
horizontal projection roof loads shall be proportioned 
for a vertical live load of 30 lb. per foot of horizontal 
projection. With a rise of from 4 in. to 12 in. a live 
load of 20 Ib. shall be used. 

The troublesome question of movable partitions 
is met in this report by the requirement that all 
floors subject to shifting of partitions shall be 
designed to support, in addition to other loads, a 
single partition of the type used in the building, 
placed in any possible position. 

A reduction in assumed live loads for columns, 
piers, foundations, trusses and girders, except in 
buildings for storage purposes, is allowed when two 
or more floors are carried. This reduction varies 
from 10 per cent. for two floors to 50 per cent. for 
seven or more floors. 

The wind pressure is to be assumed at not less than 
20 lb. per square foot of exposed surface for the 
portion 40 ft. and more above ground and 10 Ib. 
for the portion less than 40 ft. If the building is 
exposed to the full force of the wind throughout its 
entire height and width the pressure is to be taken 
at not less than 20 Ib. per square foot. Upon tanks, 
sky signs and similar structures 30 lb. shall be used. 
On circular tanks or stacks this pressure is to be 
assumed to act on six-tenths of the projected area. 

The recommendations of the United States 
Department of Commerce Building Code Com- 
mittee, of which the above are examples, have 
by no means been followed in all subsequent 
building codes. For instance, provision is some- 
times made for movable partitions by adding to the 


| matters upon which that committee drafted recom- 
mendations. The 18 articles of the code, the 18 
appendices and the 17 illustrations are a veritable 
mine of information in much that relates to building 
construction. The foreword, quoted above, says 
that it is used as a textbook in many college and 
other educational institutions. 

In 1923 the American Institute of Steel Con- 
struction undertook the work of promoting sound 
and uniform practice in the steel industry. To this 
end they appointed a committee of distinguished 
consulting engineers, and the latter prepared a 
Specification for the Design, Fabrication, and Erection 
of Structural Steel for Buildings. The work of this 
| committee has been accorded wide and favourable 
|acceptance. Certain extracts may be quoted from 
the specification in its most recently revised form. 
In building code revision, the subject of working 
stresses receives major attention. 

In Section 3 will be found the following: Mate- 
rial: It is specified that structural steel conforms 
to the Standard Specifications of the American 
Society for Testing Materials for Steel for Buildings. 

In Section 4—Loading : No definite live loads are 
given. The Institute, however, reprint in their 
Manual of Steel Construction the live loads and other 
data recommended by the United States Depart- 
ment of Commerce in the report previously men- 
tioned. 

Section 5—Allowable Stresses takes up the subject 
in considerable detail. The section is of greater 
length than any other. It is specified that static 
stresses in pounds per square inch shall not exceed 
the following :— 





Tension.—Rolled steel on net section 18,000 
Compression.—On gross section of columns 
18,000 
yh wa , ‘ 
l with a maximum of... 15,000 


| + Ts 000r8 
in which / is the unbraced length of the columns 
and r is the least radius of gyration, both in inches. 


Bending.—On extreme fibres of rolled sections, 
and built-up sections, net section if lateral 





dead load 10 lb., or sometimes 20 lb., per square foot 
of floor area. Again, the specified load for garages | 
is insufficient for the case of a public garage in which | 
a motor lorry may have to be stored, especially if | 
it is loaded. Further, no provision has been made 
for a concentrated load. A very common classifica- 
tion of buildings is based on the type of construc- 
tion, as, for instance: first class, fireproof con- 
struction ; second class, slow burning construction ; 
third class, ordinary construction ; fourth class, 
wood-frame construction. In one code, floor loads 
for 42 different kinds of buildings are specified. 
A full synopsis of municipal building codes in the 
United States would fill a volume. Codes vary in 
length from less than 20 pages to more than 300 
pages. Some are comprehensive, others are exceed- 
ingly general or almost fragmentary in their require- 
ments. 

Special attention may be called to the building 
code recommended by the National Board of Fire 
Underwriters of the United States. The first 
edition of this code appeared in 1905, since which 
time revisions have been made to keep it abreast of 
changing conditions in the building industry. The 
foreword to the completely revised fifth edition, 1931, 
contains the following sentence : ‘‘ Practically every 
good-sized municipality in every state in the Union 
used the early editions of the National Board 
Building Code in the framing or revision of their 
building regulations; and many municipalities 
adopted it practically in its entirety, or used con- 
siderable portions of it.” This code follows closely 
the recommendations of the Building Code Com- 


deflection is prevented 18,000 

Shearing.—On pins ae 13,500 

On power-driven rivets eee pee .-- 13,500 
On turned bolts in reamed holes with a 
clearance of not more than 1/50th of an 

inch 7 or — uit ... 13,500 

On hand-driven rivets 10,000 

On unfinished bolts ... — oe ... 10,000 
On the gross area of the webs of beams and 
girders where the clear distance between 
flanges in inches is not more than 60 times 

the thickness of the web in inches 12,000 

Double Single 

Shear. Shear. 

Bearing.—On pins 30,000 24,000 

On power-driven rivets -.. 30,000 24,000 

On turned bolts in reamed holes... 30,000 24,000 

On hand-driven rivets ... 20,000 16,000 

On unfinished bolts 20,000 16,000 


For combined stresses due to wind and other loads, 
the permissible working stress may be increased 
33} per cent., provided the section thus found is not 
less than that required by the dead and live loads 
alone. For members carrying wind stresses only, 
the permissible working stresses may be increased 
334 per cent. 

The sections following Allowable Stresses are 
respectively entitled : Symmetrical Members, Beams 
and Girders, Column Bases, Eccentric Loading, 
Combined Stresses, Abutting Joints, Net Sections, 
Rivets and Bolts, Rivet Spacing, Connections, 
Lattice, Expansion, Minimum Thickness, Adjustable 
Members, Workmanship, Painting, Erection, and 
Inspection. 

The A.I.S.C. Specification throughout is clear and 
concise and covers essentials only. Often but a few 
lines are given under a heading. Altogether they 
fill but eight 6 in. by 9 in. pages. 

The annual report of the A.I.S.C, for the year 
ending September 30, 1935, gives a list of 282 cities 
and towns which had then adopted the 18,000-lb. 
basic stress of the Institute’s Standard Specification 
and 10] other cities and towns in which this stress was 
permitted. The report states that “ those cities 
listed as permitting the use will undoubtedly adopt 
the specification as their building codes are revised.” 
A unit stress of 20,000 lb. is recorded as contemplated 
or permitted by 62 municipalities. The cities of 
Lincoln and Omaha in Nebraska and of Worcester, 





mittee of the Department of Commerce in those | 


Massachusetts, have incorporated this in their 








municipal codes. In view of the sections now 
rolled by the structural mills, the. Specification 
Committee of the Institute are considering a revision 
of their standard specification conforming to a 
basic stress of 20,000 lb. per square inch. It may be 
noted that higher working stresses demand more 
attention to design and stricter supervision of 
fabrication and erection. 

The use of 16,000 Ib. per square inch net tension 
is still retained in some codes. This is often accom- 
panied by 16,000 Ib. for bending, 12,000 Ib. for shear 
and 24,000 lb. for bearing stresses, as well as by 
the straight-line column formula, 16,000 — 701/r at 
one time so common. 

It may be noted that the Institute specifications 
make no mention of cast iron. This, however, is 
not the case with most codes, a limit being often 
placed upon the allowable height of cast-iron 
columns. The Philadelphia code of 1930, and of 
other cities, specify a column formula, 9,000 — 40 l/r. 
The St. Louis code of 1930 for cast-iron construction 
allows a basic unit stress in compression of 10,000 Ib. 
per square inch ; in tension of 3,000 lb.; in shear 
of 2,000 Ib.; in bending of 10,000 lb. per square 
inch on the compression side and 3,000 Ib. on the 
tension side. 

Concrete, plain and reinforced, is now given a place 
in practically all codes. So many are the variable 
factors entering into this form of construction, and 
so many are the prescribed stresses to meet them, 
that no summary can be usefully attempted. Efforts 
have been made from time to time to bring about 
some uniformity in the present chaotic requirements 
for reinforced concrete found in these codes. Notable 
among such efforts are the ‘“ Standard Building 
Regulations for Reinforced Concrete,” drawn up in 
1928 by the American Concrete Institute. 

Wood construction has also not been ignored. 
The basic stress for compression in wooden posts and 
columns is usually specified at from 1,000 lb. to 
1,500 Ib. per square inch, dependent upon the 
species and grade of timber used. 

Welded connections will soon have to be recog- 
nised in codes where this is not already the case, 
and reinforced brick construction will also have to 
be taken into account. 

Mr. Alfred C. Bossom, returning to England after 
many years’ experience as an architect in the 
United States, remarks in his book Building to the 
Skies (London, 1934), ‘‘ Not only has the administra- 
tion of the building code in the United States been 
far more flexible and business-like than in Britain, 
but the code itself has never been permitted to 
become stereotyped, obstructive and behind the 
times. I am afraid it is all three in Great Britain.” 
In relating an interesting experience of his own, he 
says, ‘I remember once being connected with the 
erection of a 23-storey building in Buffalo. Some 
question arose as to the strength of the steel skeleton 
we were using. It was above the New York City 
standard of strength, but oddly enough, below that 
called for by the local building laws. I had little 
difficulty in persuading the authorities that their 
rules and regulations were obsolete and, in the end, 
I was not only allowed to build to my own plans, 
but was virtually invited to rewrite the structural 
building code for the entire city and bring it up to 
date. In Britain, given similar circumstances, I 
should probably have been run in by the police as a 
public danger.” 

Notwithstand Mr. Bossom’s statement there are 
often vexatious delays in the furtherance of pro- 
posed revisions to a building code. An editorial in 
the Engineering News-Record of May 14, 1936, 
expressed strong opinions on the subject. It said : 
“For nearly a decade revision of old or obsolete 
building codes has occupied cities both large and 
small. How many hundreds of hours have been 
freely given by engineers to this task it would be 
difficult to estimate. But that the labour has been 
great and the sacrifices in time and money large 
there can be no doubt. All of these public-spirited _ 
citizens can look upon their work with a feeling of 
pride. Yet for a large percentage of them the 
feeling of accomplishment is unavoidably lacking, 
since the codes that their labours wrought have not 
been adopted. Especially is this true of the larger 
cities such as New York, Chicago, Boston and 
Detroit. . . In each of these cities everything has 
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been cleared away for action time and again, only 
to have some new obstacle raised.” 

The revised Building Code of Detroit was 
approved in March and went into effect April 17, 
1936 
is believed by its sponsors to be “ the finest Building 
Code of this or any other city that the country has 
ever had from the standpoint of safety with economy 
and flexibility for securing still further benefits.” 
The writer shares this opinion, but non-engineering 
difficulties stand at present in the way of its 


adoption. 








THE NATIONAL PHYSICAL 
LABORATORY. 


(Concluded from page 676.) 


Rapvio DEPARTMENT—(concluded). 


Atmospherics.—Atmospherics are a serious hind- 
rance to radio communication, but so little is yet 
known about them that before their undesirable 
effects can be nullified, or perhaps usefully employed 
as an aid to meteorology, it is necessary to study 
every possible aspect of the phenomena associated 
with them. The technique developed for this 
purpose by the Radio Department is similar in 
principle to sound ranging, and consists of making 
simultaneous observations of the time and direction 
of the arrival of atmospheric disturbances at the 
opposite ends of a base line, some 500 km. long, 
between Slough in Buckinghamshire and Leuchars 
in Fifeshire. The method by which the form of an 
atmospheric is made visible by a cathode ray oscillo- 
graph and photographed automatically on a drum 
camera has been very satisfactorily developed to 
the stage at which a very open scale record of 
30 minutes’ operation, occupying 18 km. of track 
at the rate of 10 m. per second, is obtained on a 
single piece of photographic paper measuring 1 m. 
long by 10 cm. wide. Duplicate apparatus at each 


end of the base line is automatically controlled by | 


a mains-driven clock and relay system, and gives a 
5-minute exposure every hour, or at selected hours, 
the start of each 5-minute period being identified 
by the brief illumination of a date indicator and a 
watch dial. The control gear switches off and on 
the electric supplies to the amplifier, the oscillo- 
graph and the camera drive, so that the entire 
apparatus can operate for long periods unattended. 
Particular attention is being devoted to the low 
radio frequencies which predominate in atmospheric 
wave forms and for this purpose a new aerial system 
supported on timber towers 75 ft. high is in course 
of erection at Leuchars. The dispersive change of 
form of atmospherics as the distance from their 
place of origin increases also continues to be studied. 
In this connection the rough estimate of distance 
of origin which can be made by measurement of the 
time interval between the reception of the high and 
low frequency portions of the wave form is being 
used to correlate the distribution of atmospheric 
sources with ionospheric conditions. 

Radio Apparatus.—Among the exhibits at the 
Annual Visitation of the Laboratory Board was an 
interesting and widely useful application of a 
cathode ray oscillograph for the instantaneous and 
direct indication of phase difference between two 
sources of alternating electromotive force. When 
two such voltages are separately applied to a 
cathode ray oscillograph, they cause the spot to 
describe circles, one clockwise, the other anti- 
clockwise. The resultant movement of the spot, 
if they are applied simultaneously, is a straight line, 
the inclination of which relative to a pre-determined 
datum line indicates the phase difference, a phase 
change of 2 deg. being incicated by a rotation of the 
line through 1 deg. If two electromotive forces of 


nearly equal frequency are applied, rotation of the | 
| 


line at the rate of 1 revolution per second indicates 


& frequency difference of 2 cycles per second. The | 


device can, therefore, be used for the precise com- 
parison of frequencies—for example, the deter- 


mination of the frequency of a valve oscillator in | 


terms of a standard source of frequency—and has 
two important advantages over the “ beat ’’ method 
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| oscillograph screen shows which of the frequencies 
| is the higher. 

| In more than one connection during the foregoing 
| paragraphs it will have been evident that the main- 
|tenance of extremely constant frequency in the 
output from telegraphic or telephonic transmission 
stations is an extremely important adjunct to 
successful radio communication. Stations utilising 
one or more fixed frequencies can be very satisfac- 
torily controlled by some such devices as the tuning 
forks or quartz crystal oscillators which are main- 
tained as frequency standards at the h.c. laboratory. 
| It is often the case, however, that the frequency of a 
transmitter must be adjustable over a considerable 
range and yet remain constant at any value to which 
the equipment is set, without control from a standard 


Fig.39. 
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change will generally, it has been found, be different 
from that observed during the transitory tempera- 
ture change. It becomes necessary, therefore, in th: 
search for continuous stabilisation, to make the 
ratio of heat capacity to surface area, and the 
thermal emissivity coefficient, the same for all 
parts of the condenser. 

On the basis of the information derived from 
these, and similar practical tests, a variable con- 
denser embodying the principal conditions for 
temperature compensation has been designed and 
constructed at the Laboratory. The arrangement 
is illustrated by the accompanying Figs. 39, 40 and 
41, the instrument being mounted for use in an air- 
tight metal case to minimise the effect of changes in 
atmospheric density. Residual stresses have been 
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source of frequency. In the course of work, which 
has been in progress in the Radio Department for 
some time past, on the development of a constant 
frequency oscillator suitable for such purposes, it 
has become apparent that the major factors causing 
frequency variations are temperature effects which 
alter the inductances of coils and the capacitances 
of condensers incorporated in the circuits employed. 
As the outcome of extensive experiments on air 
condensers, the general conclusion has been reached 
that the coefficient of capacitance of a condenser 
can be greater than the linear coefficient of expansion 
of its plates only if changes of configuration take 
place by distortion of the metal components under 
temperature changes. By means of specially con- 
trived optical apparatus, the distortion of the various 
parts of a condenser due to residual stress, tempera- 
ture gradients, mechanical constraint and variation 
of elasticity and moment of inertia with tempera- 
ture, has been precisely measured with the result of 
demonstrating that the constraint imposed by the 
clamping arrangement and spacing collars is the 
most probable cause of distortion in a parallel plate 
condenser. It has been ascertained, further, that the 
capacitance change due to distortion is a minimum 
| when the air gap is the same throughout the con- 
| denser, an accuracy of the order of 0-001 in. being 
| necessary in the air gap spacing to ensure stability 
of a high order. The dielectric used for supporting 
the stator of a condenser should be mechanically 
| very rigid, in addition to exhibiting low loss and 
constancy of permittivity. Examination of many 
insulating materials, in which special attention was 
| paid to the release of internal stresses with rise in 
temperature, has shown that ceramic materials are 
eminently suitable for condenser dielectrics, but 
that even with these substances distortion due to 








of comparison. It exhibits clearly small frequency | temperature change is not negligible. If the thermal 
differences of the order of one-hundredth of a cycle ; | constants of the various components of a condenser 
and the direction of movement of the trace on the 





| are appreciably different, the long period capacitance 
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reduced by machining the rotor vanes « 
and the stator } from a solid brass forging. 
The rotor shaft is supported by two plain 
bearings c which are bolted to rigid sup- 
ports d location at one end being provided 
by a shoulder on the shaft and a spring. 
The other bearing has no end location and 
the shaft is free to slide axially. The stator 
is supported at three points by means of 
ground spherical feet resting respectively on 
a cone, a Vee-groove and a plane, as shown 
at f. The central portion of the brass base 
plate e from which the three stator sup- 
ports are insulated by Keramot washers g is 
connected to the outer portion by four flexible 
brass beams i and also by a rigid steel rod j} 
having clamping and adjustment fittings k 
whereby the effective length of connection may be 
varied. Owing to the differential expansion between 
the brass frame and the steel rod, temperature 
change causes the stator carriage to move relative 
to the rotor supports. If the rotor is adjusted so 
that the air gap on one side of each vane is twice 
as wide as that on the other, the increase of capaci- 
tance due to thermal expansion may be compensated 
by a decrease in capacitance due to the increased 
width of the small gap, and variation in the length 











this compensating action. The brass base plate is 
mounted on a heavy casting h by means of in- 
sulated bolts. A drum scale / and observation 
window are provided for setting the rotor position, 
the friction driving shaft being taken through an oil 
packed, air-tight gland m. 

This condenser has been tested by including it, 
along with a temperature-compensated coil, in 


4 megacycles per second by a valve generator. After 
trial adjustment of the compensating screw, the 
system was subjected to several temperature 
changes of 35 deg. C. without any sign of frequency 
change. Nevertheless secular variations of capaci- 
tance of the order of +- 30 parts in a million have 


perfecting stabilisation is still under consideration. 
Mention may be made, in concluding this review, 
of a radio instrument which has been designed by 
the Laboratory at the request of the Forest Products 
Research Station at Princes Risborough, for detect- 
ing the presence of destructive insects in timber. 


too faint for aural detection, but which can be 





* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 
illustrations from the Report included in this review. 





of the steel rod provides a continuous adjustment of 


an oscillatory circuit excited to a frequency of 





been observed in the condenser, and the problem of 


The activity of these larve is accompanied by sounds, 
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amplified a millionfold or more to come within the 
audible range in telephones, even though the 
insects themselves are far below the surface of the 
wood. The apparatus comprises a sound-proof 
chest into which the sample of wood to be examined 
is inserted. A very sensitive piezo-electric micro- 
phone, employing Rochelle salt crystals, is placed 
in contact with the sample container and amplifica- 
tion is made by a specially designed circuit in which 
the first valve is of a non-microphonic type, used in 
order to minimise the background noise inseparable 
from very high amplification. The results obtained 
are stated to be quite satisfactory and it is most 
likely that applications for similar apparatus will 
in course of time suggest themselves for other 
scientific and industrial purposes. 
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Steam Locomotive Design : Data and Formule. By A. E. 
Puiuttiprson. London: The Locomotive Publishing 
Company, Limited. [Price 30s.] 

Tuts book sets out with a definite object in view, 
and achieves it, without wandering into attractive 
but irrelevant by-paths. The object, in the words 
of the author, is the application of pure technology, 
tempered by practice, to the design of the steam 
locomotive engine. It follows that the volume 
contains a most useful collection of formule, 
amounting to nearly three hundred, but it is very 
far from being merely a formule compendium, or 
a mathematical treatise. On the other hand, it 
is not intended to be descriptive. The historical 
aspect is altogether avoided, the only photographic 
reproduction is a suitable frontispiece, and though 
there are a number of plates and figures, mostly 
from official railway drawings, the work does not 
attempt to illustrate all, or even a large percentage 
of the details referred to in its pages. 

Regarding his subject from the locomotive running 
point of view, undoubtedly the most suitable angle 
for a book of this type, the author discusses first 
the extraneous conditions affecting steam locomo- 
tive design such as climate, nature of water supply, 
character of fuel available, restrictions imposed by 
the Engineering Department, and so forth. Passing 
on, he next considers broad principles of design, 
tractive force, adhesion, resistance, boiler power, 
steam consumption, including therewith tabulated 
statements giving the governing dimensions of 
over 80 examples of modern locomotive practice of 
all countries, with their more important dimen- 
sional ratios. Finally, he proceeds to a detailed 
survey, covering the boiler and boiler mountings, 
the engine proper, with valves and valve gears, 
the frame including wheels, axles and springs, and 
lastly brakes, tanks and tenders. Mr. Phillipson 
does not claim to have produced anything new in 
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In connection with tests, Mr. Phillipson has 
collected and tabulated some extremely interesting 
engine performance data, recorded on British 
railways and published from time to time by the 
Institutions of Mechanical and Locomotive Engin- 
eers. The variation in results is remarkable, as for 
instance in coal consumption per draw-bar horse- 
power hour, which in nine examples recorded, 
ranges from 2-66 lb. in the case of an L.M.S. 
“ Royal Scott,” to 6-15 lb. in that of an L.N.E.R. 
4-4-2. 

It is impossible in a brief review to deal with 
all the features presented, but. mention must be 
made of the careful analysis of coupling rod and 
axlebox loadings. The omission of any reference 
to the adjustable blast pipe is probably due to the 
rare employment of such fittings on British railways. 
The plates of drawings have already been referred 
to, but their selection, clearness and interest deserve 
special tribute. In short, this is an excellent book, 
which will meet a very real want in locomotive 
circles 
By P. M. 
[Price 


Second Edition. 
lliffe and Sons, Limited. 


High-Speed Diesel Engines. 
Hewtpt. London: 
22s. 6d. net.) 

Tue author of this book is well known to the 

automotive industries of both hemispheres as a 

clear, accurate writer, of great diligence, who is 

able to keep in touch with the latest movements 
in one of the world’s progressive industries. He is so 
well aware of these movements and advances that 
he has been compelled, on account of the research 
and invention of the past four years, to rewrite 
almost all that appeared in his first edition of four 
years ago. In addition, new chapters have been 
added on railroad engines, starting equipment, 
details of design, and operation and maintenance. 

Readers of Mr. Heldt’s books do not need to be 

reminded of the commonsense, simple, but sufficient 

mathematics which he employs; in the present 

volume the calculations are few and elementary. 
From a European point of view, one of the most 

interesting chapters is that on details of design. 

Those who are familiar with Continental practice 

will see very clearly that America has followed 

Europe to a considerable extent; but there are 

indications of increasing activity in the United 

States, and the book under review serves as an 

excellent guide to these. It can be recommended 

to those concerned with the field it covers. 


Mathematics of Modern Engineering. Volume I. By 
Rosert E. Doxerty and Proressor E. G. KELLER. 
New York: John Wiley and Sons, Incorporated. 
London: Chapman and Hall, Limited. [Price 
lis. 6d. net}. 


Tus first volume contains those sections of mathe- 





matics which might well be included in any 


these matters, but the result is a book of over| university honours degree course in engineering. 


four hundred pages, leavened throughout 


by | As would be expected from the happy combination 


practical experience, and containing information | in authorship of “a mathematician who has worked 
which has never previously been collected in one|in engineering and an engineer who has worked 


volume. 


with mathematics,” the work is written from an 


In dealing with formule, Mr. Phillipson points | excellent standpoint, admirably stated in the 
out that, when considering any particular detail of | “ foreword to instructors,” and although there are 
design, it is frequently impossible to calculate | details of presentation which might be improved, 
mathematically all the forces involved, and that | the book is to be heartily welcomed. 


empirical formule are therefore largely used. He | 


has, indeed, preferred them in some cases where 
more scientific examples are available, but do not, 
however, fully meet the case because they neglect 
the incalculable factors. At the same time, he 
indicates the danger of overstressing such formule, 
and also warns British locomotive engineers against 
too free use of the results of American research, 
which, excellent in themselves, cannot always be 
fully applied to the entirely different conditions 
prevailing in this country. 

Locomotive design is essentially a matter of 


Under the heading of * basic engineering mathe- 
matics,” besides differential equations with constant 
coefficients, determinants and Fourier Series (includ- 
ing harmonic analysis), it is a pleasure to find sections 
on solutions of algebraic equations, dimensional 
analysis and graphical and numerical methods of 
solving differential equations. There is a lapse, 
however, in applying Newton’s rule (page 97), 
where a result given to six decimal places is cer- 





tainly wrong in the fourth place, while the subse- 
quent statement is very loose and the reasoning 
incorrect. It would be in accord with the high 


compromise, continually involving the balancing of | standards of the foreword if help were given to 


opposing factors, with the solution in each case 
largely depending on local conditions. Mr. Phillip- 
son does not attempt to decide controversial points 
of design, but tabulates clearly the advantages 
and disadvantages arising from the alternative 
methods available. It is therefore the more interest- 
ing when a definite preferrence is expressed by him, 
for example, for separate rather than conjugate 
valve gears for three and four-cylindered engines. 





|the student in distinguishing between a “ good” 
jand a “ fair” approximation ; indeed, to answer 
the question “how good?” Rather too much 
space seems to be devoted to Graeffe’s method, 
while it would be well to include other graphical 
methods of solution of differential equations. The 
uses of planimeters, harmonic analysers, and other 
instruments, might also have been mentioned with 
advantage. 
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There follows a chapter illustrating the concise 
methods of vector analysis; the theorems of 
Gauss, Stokes and Green are rightly, only quoted, 
and are applied to the derivation of the equations 
of the electromagnetic field. A useful chapter on 
Heaviside’s operational calculus, which seems to be 
more popular in America than here, concludes the 
book. We shall look forward with pleasure to the 
appearance of the next volume. 


Messgeriite im Industriebetrieb. By G. WUnson and H. 
Ri ute. Berlin: Julius Springer. [Price 26-70 
marks. } 

In a mechanical age such as ours, automatic qualita- 

tive and quantitative measurement has become an 

important factor, with a very considerable influence 
on the rate of progress. As industry has grown 
and the size or quantity of the units handled has 
increased, there has, of necessity, been a develop- 
ment in the measurement of machinery and appli- 
ances performance. Manual devices have failed to 
cope with the modern demands for speed, reliability 
and accuracy possible with modern industry. 

Hence the rapid growth of automatic devices for 

measurement. 

The authors of the work under notice have 
endeavoured to compile an extensive treatise on 
this all-important subject, having for its object the 
dual réle of a text-book and a reference book. 
Whether the former object has been achieved in 
the truest sense is a little doubtful, but the latter 
has most certainly been attained. The scope of 
the work is extremely wide, and the amount of 
information that has been included between its 
covers is remarkable. 

The work commences with an excellent treat- 
ment of the principles involved in the design of 
equipment, and lays down in a clear manner the 
fundamental characteristics of various types of 
measuring apparatus, tracing their development 
from the elementary scientific rules underlying 
their construction to the instrument in its final 
form. Electrical devices and circuits employed are 
explained in a simple manner and then applied to 
the control of clockwork mechanisms of various 
types. Graphical recording methods and _inte- 
grators are elucidated, and the analysis of charts, 
either directly or by means of the planimeter, Xc., 
is well handled. The movement of plane or corru- 
gated diaphragms, as utilised in many pressure- 
measuring devices, is also treated in an interesting 
manner. 

For the measurement of fluid pressures, the 
development of the micromanometer receives careful 
attention and study, while, for quantitative measure- 
ment, the rotary water meter is fully dealt with, 
as well as the orifice plate and Venturi meter, &c. 
Chemical CO, recorders, resistance pyrometers, 
oscillographs and many other appliances too num- 
erous to mention, also receive consideration. 

The production of the work is of the high standard 
usually associated with the publishers ; there are 
numerous tables, and the diagrams and illustrations, 
of a clear type, are prolific. It is well indexed for 
easy reference, and provided with ample footnotes 
giving the sources from which certain information 
has been drawn. 

[t is perhaps unfortunate that the price may be 
beyond the limited means of the average student, 
but the practising engineer will find in it a useful 
aid to the solution of his many problems. In 
addition, the young engineer will receive great 
enlightenment as to the construction and working 
of many instruments with which he will probably 
be unfamiliar. 











Aspestos-CEMENT SLATES AND SueEets.—The first 
stage of the lengthy work of preparing a standard specifi- 
cation for asbestos-cement slates and sheets has now 
been completed by the issue of British Standard Specifi- 
cation No. 690-1936. This relates solely to the dimen- 
sions and workmanship of the products. No require- 
ments for composition or for performance tests are given, 
these matters being still under investigation. Some 
information is provided with regard to expansion joints 
when corrugated sheets are used on roofs, and also regard- 
ing methods of fixing, the maximum spacing of purlins, and 
the relative advantages of small and large corrugations. 
Copies of this specification can be obtained from the 
Publications Department of the British Standards Insti - 
tution, 28, Victoria-street, London, 8.W.1, price 2s. 2d., 
post free. 
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RECENT DEVELOPMENTS IN HYDRO- | 
ELECTRIC ENGINEERING.* 


By P. W. Seewer, D.E 


In order to secure a reasonable share of the world’s | 


output of hydro-electric machinery, it was necessary 
for British engineers to create features in design and 
manufacture affording real advantages, 
ind economic, to the prospective user. It is the 
purpose of the paper to describe briefly some of the 
most important of these features which have met with 
ipproval, especially amongst water power engineers of 
considerable experience. The main requirements were 
simplicity, high specific speeds for both reaction and 
wheels, exact and automatic regulation for 
the turbines proper, and reliable control apparatus 
such as governors, valves, and discharge regulators. 

1 ufomatic Ae rofoil Flow Recorder._-The 
measurement and continuous recording of the rate of 


impulse 


exact 


Fig.3. see TIONAL ARRANGEMENT OF 
ROFOIL FLOW RECORDER 
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flow of large quantities of water in the field is still a 
nost difficult: problem Exact and continuous flow 
recording is of paramount importance for the mainten- 
ince of high efficiencies, and for the control of storage 


reservoirs and concessional water quantities, including | 


irrigation flow. 
hydraulic conditions are continuously changing in 
service, it is desirable to instal apparatus capable of 
recording accurately the quantities of water discharged 
in & permanent manner, and independent of all the 
other variables. The well-known methods of water 
measurement by Pitot tube, Venturi meter, &c 
while mostly capable of yielding accurate and consistent | 
records indicating the momentary rate of flow, are 

mostly unsuitable or quite impracticable for continuous 
flow recording. Venturi tubes for plants of medium | 
or low heads having pipes of large diameter extending 

sometimes to 20 ft. or even 30 ft., are cumbersome and 

expensive, impose appreciable pressure 
influence the regulating conditions detrimentally. In 
common with Pitot tubes they are subject to clogging 
by dead leaves, sand, and other detritus carried in 
considerable quantities by many rivers. Furthermore, 
none of the orthodox methods of water flow recording 
iffords any appreciable pewer which can be used 
reliably for the operation of bypass valves or other 
control These considerations led to the 
development of the aerofoil type of permanent water- 
flow recorder, Fig. 3. Aeronautical principles have 
established that a suitably-designed aerofoil in a stream 
of air sustains forces, notably an uplift, which are 
direct functions of the shape of the aerofoil and the 
angle of incidence. Fig. 5 shows a characteristic 
verofoil curve, in the form of a polar diagram giving 
the uplift and resisting forces, the moments established 


losses, and 


devices. 
| 


S Paper : read before the Institution of Mechanical | 
Engineers on Friday, 


December 18, 1936. Abridged. | 





both technical | 


As the output, head, speed, and other | 


, | flow meter in relation to a calibrated weir. 
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in relation to the front edge, and the angles of incidence. 
| It was also established by theory and experiment that 
an aerofoil immersed in flowing water, for instance 
inside a closed pipe, and mounted so as to be capable 
| of rotation, was highly sensitive to changes in the 
velocity of flow and would take up a definite position 
for any particular velocity. The torsional moments 
exerted by the flowing water are balanced by a simple 
coil spring and the aerofoil is mounted in two rustless 
steel ball races permanently working in grease, while 
an extension of the pivoting shaft operates the flow 
indicator and recording apparatus and any control 
devices. The aerofoil can be used for the operation 
and adjustment of relief valves or other discharge 
apparatus in order to establish a permanent or variable 
flow according to requirements. This is especially 
useful in cases where, as for irrigation purposes or for 
superimposed plants along a river, an exactly pre- 
determined flow must be kept to and guaranteed, 
independent of the momentary load, which, however, 





Fi ig. 5. POLAR DIAGRAM OF AEROFOIL 
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must be adjustable according to the constantly varying 

requirements. The aerofoil is a very simple and 

robust apparatus which is independent of the pressure 

prevailing in the pipe or duct and is free from disturbing | 
influences due to impurities contained in the water. 

| There is no discrepancy between the flow as measured | 
by a weir and as indicated by the aerofoil meter, except 
below 10 per cent. of maximum flow, where the degree 
of inaccuracy of the latter is of the order of 4 per cent. 
Fig. 6 shows the operating characteristics of an aerofoil 
For con- 
venience the experimental results were superimposed 
on a mathematically determined calibration curve for 
the weir. Fig. 8 gives a curve of moments, which 
shows how powerful the instrument can be. The aero- 
foil is free from vibration in service and no measurable 
detrimental influence whatever on the efficiency of the 
turbines can be detected. 

The Automatic Governor-Actuator and Mechanical 
Drive.—-The automatic governor-actuator, Fig. 9, can 
aptly be called the brain of the whole plant, as it controls 
the speed, load, and pressure variations. Upon it 
depends the safety and uninterrupted service of the 
plant. It is made up of three main parts, the centri- 
fugal device or governor head, the actuator gear with 
which is combined the double-acting return motion 
gear or compensating device, and the oil-pressure relay 
and main steering valve through which the oil pressure 
is distributed to the servo-motor. The governor also 
comprises a number of accessory parts which permit 
synchronisation through speed adjustment by hand 
and remote control, several safety devices in case of 
oil pressure or drive failure, the necessary starting and 
stopping devices both hand-operated and automatic, 
and a dial tachometer. The centrifugal device is of the | 
hydraulic type, and comprises two compensated fly- 
weights in cam form which control the differential 
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| pressure on one side of an oil-pressure relay by regula- 

ting the oil discharge through two nozzles connected 
with this differential pressure chamber, the piston 
of which revolves with the flyweights. The centrifuga! 
device contains neither fulerum pins nor knife-edges, 
and its relay piston moves axially while rotating and 
while completely immersed in oil. The flyweight 
cams regulate the position of the relay piston by 

controlling a thin oil film at the nozzles. The devic 

contains no parts subject to wear, and is extremely 

sensitive. The actuator gear and compensating device 
are concentrated on one single pivoting lever which has 
a treble movement as follows. It transmits the move 

ment of the rotating pendulum pin to the operating 
valve underneath by pivoting, thus causing the relay 

of the main operating or steering valve to move in 
accordance with the speed. A small arm on the sleeve 
which supports the actuator bridge is in continuous 
| contact with the hydraulic return motion or compensa- 
| ting device connected with the servo-motor. The 





ay yt CHART OF AUTOMATIC 
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latter neutralises the steering valve after the initial 
operating movement by means of inclined compensating 
rails mounted on the actuator bridge, this being the 
secondary pivoting movement. The compensating rails 
are also pivotally adjustable so that the temporary 
statism or damping can be adjusted to suit any plant 
conditions. The third and translatory movement is 
imparted to the actuator bridge by the second and 
mechanical return motion device by means of a cam 
and roller which brings about the permanent speed 
variation or permanent statism of the governor. 
This is adjustable by hand by a simple cam in con- 
tinuous contact with a roller on the actuator bridge 
mounting. It will be remarked that all contacts 
always bear in the same direction, so that no lost 
motion can develop without immediately being com- 
pensated. This is important for the elimination of 
hunting. The return motion or compensating 
device is of the hydraulic type, and operates by means 
of a compensated ‘and spring-loaded neutralised ‘dashpot 
connected by pipes with the servo-motor piston. It 
cannot develop lost motion, and its operation is 
asymptotic in both the closing and opening directions. 
It makes it possible to operate the turbine with the 
same regularity and steadiness for any degree of 
statism down to zero when there is no difference in 
speed between full load and no load (“ isodrom ” 
regulation). A flexible mechanical governor drive 
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! 
has been adopted by the firm with which the author 
is associated as standard on all important sets. It| is drop-tight in service, and that due to the stream- 
lined design the friction losses are negligibly small.|A similar device to the single braking jet impinging 
The valve embodies also a dismantling ring, thus|on the back of impulse whee] buckets was, of course, 
rendering a special telescoping joint for dismantling | of no use, and it was necessary to create a powerful 


permits of direct mechanical drive with its attendant 
reliability, and yet embodies the necessary elasticity 
to eliminate vibration and the detrimental effect of 
temperature changes. It consists of a spur and bevel- 
gear drive connecting the governor head to the turbine 
shaft by a shaft into which a flexible and oval-slotted 
stainless steel plate is inserted. The latter provides 
the required combination of rigidity and flexibility. 
The gear drive operates entirely in an oil bath, the oil 
being constantly renewed by the oiling system of the 
bearings. 

( ylindrical Balanced Valve and Discharge Regulator.— 
Stop and relief valves, that is, discharge regulators, 
must ensure rapid and smooth closing and opening 
combined with absolute safety and freedom from 
water hammer. The valve consists of a cylindrical 
hollow piston gliding continuously on stainless steel 
strips on an inner body provided with ribs.* The 


Fig. 9. AUTOMATIC GOVERNOR-ACTUATOR 
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valve piston ends in a head which moves axially inside 
the servo-motor, operated with filtered water under 
pressure. The radial and axial pressures on the piston 
are evenly distributed and self-balancing. The valves 
operate either automatically or by hand and remote 
control, by admitting the water pressure on either side 
of the servo-motor. The valve piston closes circularly 
against a neck ring embodied in the inner stationary 
hody, which forms a streamlined smooth annular water 
passage with the outer body when the valve is in its 
open position. The balanced principle in design 
renders the valve inherently free from slam shutting 
and opening, thus obviating dangerous water hammer. 
The design so far described would result in opening 
ind closing at constant speed. In order to reduce 
the operating times and make the latter adjustable, 
without increasing the pressure rise in the pipe line, 
i desirable requirement for all cases of emergency, 
a simple device in the form of a control diaphragm, 
Fig. 16, is fitted rigidly to the valve piston and travels 
with it. This travelling diaphragm is in the form of 
a threaded rod with variable pitch and depth of thread, 
working within a hollow cylindrical chamber so that 
the pressure water encounters on its passage into the 
servo-motor a flowing resistance which increases with 
the degree of closure. It is thus possible, in a simple 
manner, to obtain an asymptotic closing and opening 
movement, Fig. 17, so that the valve can be made 
to Operate rapidly over its full stroke and nevertheless 
lose and open very gently, thus obviating pressure 
ise. This also completely obviates the necessity of 
\ bypass for priming. In Fig. 17 the full line curves 
ire from Alouette with a 12 ft. by 8 ft. diameter valve, 
net head 160 ft., stroke of piston 3 ft. 9 in. The 
lotted line curves are from Lochaber, with a 3 ft. 6 in. 
v 3 ft. diameter valve, net head 800 ft., stroke of 








* See ENGINEERING, 1928, vol. exxv, page 771; 
vol. exxvi, page 190; and 1934, vol. exxxviil, page 640. 
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unnecessary. This circular valve can conveniently 
be arranged underneath the power station floor, so 
saving valuable floor space round the machine. It is 
free from wear and vibration. Used in the opposite 
direction of flow, the valve becomes a relief valve or 
discharge regulator.* It lends itself very conveniently 
to the purpose of guiding the water in a straight path 
from the turbine casing to the tailrace. By dispersing 
the water in a hollow cone which quickly loses its 
energy no harm is done to the tailrace, its foundations 
or other surroundings. The design of the valve lends 
itself conveniently to automatic operation in connection 
with the governor and turbine gears. It forms a 
correct cylindrical nozzle for any degree of opening 
and thus produces a smooth discharge for both smali 
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and large strokes. The synchronism with the turbine 
and governor, both quantitatively and in time, is very 
simple and permits of the plant being operated with 
a minimum pressure rise in the penstock. Apart from 
the use of the valve as a relief or bypass on the turbine 
proper, it is also in use as a discharge regulator on the 
dams of reservoirs, where it can conveniently be 
arranged for hand operation or for remote control. 
The Hydraulic Brake.—A reliable brake is by no 
means necessary solely in a case of emergency, for it 
is well known that journal and thrust bearings especially 
suffer most if subjected to slow running down of the 
rotating element. Now the deceleration of turbine 
sets, embodying, as in most cases, very considerable 
moving masses, is very slow, so that large sets often 
take from 15 minutes to 1 hour to come to rest. Mech- 
anical brakes are generally not allowed to be thrown 
into. action at any speed because of the danger of 
causing exaggerated wear and heat. In case of an 
actual runaway the efficacy of the usual mechanical 
brake is therefore very problematic. If the mechanical 
brake is in daily, or almost daily, use for the routine 
stopping of the set as a safeguard for the bearings, 
the brake lining and drums require relatively frequent 
renewal. On machines* with horizontal shafts the 
adoption of mechanical brakes is especially undesirable 
as they lengthen the distance either between bearings 
or between turbine and bearings, thus adding to the 
cost by necessitating increased shaft diameters. These 
considerations led to the development of the hydraulic 
brake, by means of which reaction turbine sets up to 
the largest sizes, both of the horizontal] and vertical 
shaft types, can be safely brought to rest in record 
time regardless of the size of the moving masses or 
the speed, and without production of heat or wear. 
The principle of hydraulic braking by means of jets 
impinging on the runner wheels of impulse turbines 
in the opposite direction to the rotation is well known. 





piston 1 ft. 4g in. . Experience has shown that the valve 
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The application of hydraulic braking was somewhat 
more difficult in the case of reaction type turbines. 





circular braking vortex impinging on the back of the 
runner wheel blades at a certain angle without inter- 
fering with the normal operation or the balance of the 
runner or the strength. Reaction turbines of any 
size can be brought to rest within two minutes or three 
minutes without any inconvenience, by simply utilising 
some pressure water from the penstock. The opera- 
tion of the hydraulic brake can be made automatic by 
hand or by remote control. It requires no additional 
space and simply utilises the runner wheels as_ brake 
drums. 

The Impulse Wheel Jet Disperser Governing Device.— 
The usual systems of governing turbines of the impulse 
or Pelton type are by nozzle and bypass valve, or by 
nozzle and deflector. In the first system, the nozzle 
which forms the working jet is rapidly closed and 
a bypass or discharge regulator simultaneously opened 
so as to avoid excessive water hammer in the pipes 
by compensating the water cut off from the turbine. 
To obtain reasonably close governing considerable 
operating forces must be set in action, requiring in 
turn cumbersome mechanisms. The size of the 
governor must be adapted in each case according to 
the head and water quantity prevailing in the plant. 
The rapid handling of large jets is always difficult and 
risky since the momentum of quantities of moving 
water is very large. In medium and low-pressure 
plants, where combined bypass governing is resorted 
to, the pipes can generally be designed to withstand 
an abnormally increased pressure rise in case of failure 
of the relief or bypass valve. In high-pressure plants, 
however, the provision of pipes of greater thickness 
to increase the safety factor is generally fraught with 
considerable difficulties, both technical and economic. 
For this reason the bypass system of governing is 
inadvisable for high-pressure plants, quite apart from 
the fact that the results, in spite of the large and 
expensive mechanisms required, are by no means 
perfect. The second system, comprising a combined 
double-acting nozzle and deflector governing device, 
circumvents the necessity of practically slam-shutting 
the nozzle in case of a drop in load, but for close govern- 
ing it also requires very considerable forces to deal 
rapidly with the large quantities and high heads. The 
size of the governor must in this case also be adapted 
to the particular plant and, in addition, an automatic 
and quite intricate relationship must exist between 
the size of the jet for each load and the position of the 
deflector. This is vital in order to avoid hunting, 
because the primary or deflector system must be made 
to act on any given size of jet without lost motion. 
It is the practice of the author’s firm to provide com- 
bined nozzle and deflector governing systems on plants 
which do not require particularly close governing. 
In most high-pressure plants, however, the governing 
system must provide very close governing in case of 
a drop in load and yet be simple in operation, whilst 
ensuring absence of wear and maximum safety under 
all conditions of service. Efforts were therefore made 
to devise a governing system requiring very small 

forces for its operation, thus permitting of a universal 

governor for all impulse wheels up to the largest sizes. 

The well-known conical nozzle and needle are carefully 

designed for the formation of a compact cylindrical 

jet so.as to ensure. maximum efficiency. The size of 
the jet is regulated in the usual way by means of a 
needle or spear moving axially inside the nozzle. It 

was observed that even slightly conical or “ broomy ” 

jets rapidly diminished the efficiency of the jet and 

turbine. This phenomenon was used in the invention 

of the diffuser governing system.* This system of 
regulation has now been in continuous commercial 

operation for many years, and is giving consistently 

good results. No detrimental influence on the pipe 

line pressure occurs during its operation, and no wear 

whatever takes place on the diffuser plates, In fact 

there has never been occasion to renew or replace 

any diffusers. Fig. 29 shows the operating charac- 

teristics of the governor, the percentage speed rise 

above no-load s (in case of a sudden drop in load) 

being shown. No special protection in turbine pits or 

tailraces is necessary because the energy of the diffused 

jet is largely destroyed when it reaches these points. 

Finally, no system of interdependence between the 

size of the jet and the position of the diffuser is required, 

because the diffuser, after action, always withdraws 

to the same position inside the needle, flush with the 

latter, and is thus ready to act instantly on any rize 

of jet without lost motion. 

Impulse Wheel Bucket Fastening.—The dynamic 

forces and stresses prevailing in impulse wheel buckets 

and their attachments present a problem which, apart 

from conditions encountered in ordnance work, is, the 

author believes, unique in engineering practice. A 








* See ENGINEERING, 1934, vol. exxxviii, page 640. 
¢ See ENGINEERING, 1933, vol. cxxxvi, page 681. 


* ENGINEERING, 1927, vol. exxiii, page 317. 
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satisfactory bucket fastening must afford absolute 
security under all conditions of service and ensure 
perfect interchangeability and easy and rapid handling 
in the field. For the attainment of high efficiency 
and freedom from wear it is necessary to design the 
form of the buckets by determining the relative paths 
of at least a number of the most important drops 
inside the rotating buckets. This is done by the 
judicious application of Coriolis’s theorem of relativity, 


and is corroborated by frequent tests in the field. | 


The size and weight of buckets for important machines 
are often considerable. 
to the wheels or discs must be designed and manufac- 
tured to withstand :—The alternating stresses due to 
the jet impact, the centrifugal forces at normal and 
runaway speeds, the stresses set up by the application 
of the full jet with the wheel at rest (short circuit). 
An example will best illustrate the method of design. 
For a wheel developing 15,000 h.p., for instance, and 
running at 375 r.p.m. under 1,650 ft. head, each 
bucket sustains a thrust from the jet amounting to 
27-5 tons 6-26 times per second, or 540,000 times per 
day. Fig. 28 shows how relative paths are determined, 
and it will be seen that each particle of water traverses 
the bucket in about ,}, second. The thrust of the 


jet, therefore, is decidedly in the nature of a blow. 


The attachment of the buckets | 
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accessories to be made. It is established within the 
| factory area so that research can be carried out in 
constant contact with the design and manufacturing 
) staff. By means of a test plant the efficiency of 
| turbine runner wheels covering a wide range of specific 
speeds can be established without ambiguity. Such 
a plant enables the correct 
| form of spiral casings, dis- 
| tributing apparatus, and 
draught tubes to be deter- 
It can also furnish 
valuable information on 
axial thrusts, cavitation, 
runaway speeds, and other 
hydrodynamic phenomena 
which it is very difficult, if 
not impossible, to establish 
theoretically with sufficient 
accuracy. It is possible to 
establish the deceleration 
characteristic resulting from 
the application of hydraulic 
brakes as compared with 
the unbraked deceleration, 
land to determine the 
| quantity of water required 


| mined. 





Fig. 28. DETERMINATION OF RELATIVE PATHS IN IMPULSE WHEEL BUCKET 
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Each bucket, after passing through the jet, is completely 
emptied again, so that the resultant forces alternate 
continuously and very rapidly. In addition there 
are the centrifugal forces set up concurrently by the 
rotation. It will thus be realised that the demand on 
the attachment is very severe, and it is not surprising 
that numerous bucket attachments by several cylin- 
drical and also conical bolts, rivets, or even dove- 
tailed edges, have proved inadequate, resulting in 
dislocation and rupture with disastrous consequences. 
The system of attachment adopted by the author’s firm* 
consists of one bolt only for each bucket, made up of 
a bush in nickel-chromium steel, cylindrical outside 
and conical inside, which is split over its whole length. 
Experimental and Research Plants.—The firm with 
which the author is associated has been led to establish 
its own industrial test plant which is, as far as the 
author knows, the first and only one in the British 
Isles, apart from the experimental laboratories in 
technical schools, the purpose of which is chiefly educa- 
tional. This plant, which is illustrated in Fig. 33, 
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for a given braking effect. The characteristic of the 
aerofoil type of flow recorder can likewise be exactl 
determined. The work also includes a thoroug 
testing of all governors and their safety devices, 





valves, discharge regulators, oil-pressure plants, and 
measuring instruments ; the testing of pressure-bearing 


enables extensive tests on model turbines and their | P@tts, and the concurrent determination of the proper- 


* See ENorveerine, 1928, cxxv, page 774 


ties of the materials employed; runaway tests, and 
tests of the static and dynamic balance of runner 
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wheels, flywheels, and other important rotating ele 
ments. Consistent and reliable tests under steady con- 
ditions can only be obtained by means of pumped 
water and tanks which allow of exact adjustment of 
quantity and pressure. The water circulation i con 
sists of a vertical-shaft axial-flow pump directly coupled 


Fig.33. EXPERIMENTAL HYDRAULIC TEST STATION 
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Tachometer. j. Measuring weir chamber. 
Test turbine. k. Tail water level chamber. 
Brake. l Headrace level chamber. 
Measuring weir tank. 
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to a vertical-shaft 130-h.p. electric motor permitting 
variable speed. The pump can deliver a maximum of 
about 1:2 tons of water per second against a head 
of 20 ft. The quantity and head utilised by any 
turbine under test can be adjusted by means of the 
speed of the pump, in conjunetion with a head tank 
provided with an overflow weir, into which the water 
is delivered by the pump. A very steady level of 
water in the head tank is secured by means of a 
number of streamlined flat wooden plates reaching 
from top to bottom of the tank at intervals of 
about 1 in. The water is conducted to the spiral! 
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casing and turbine to be tested by means of a pipe 
and bend and reaches the tailrace through a suction 
pipe and bend, easily accessible and interchangeable, 
to enable various forms of suction bends to be tested. 
All forms of spiral casings can be tested and the 
layout can be adapted for testing various forms of 
guide and distributing apparatus, runner wheels of 
every form and _ description, hydraulic brakes, 
shutters, &c. 

The turbine shown in Fig. 33 is of the vertical-shaft 
type, but horizontal-shaft turbines can also be adapted 
and tested. The tailrace is arranged as a gauging 
tank and is provided with a calibrated rectangular 
contraction weir by which the water returns to the 
sump at the bottom of the building where the circula- 
tion pump operates. The vertical-turbine shaft 
rotates in two ball bearings, and is suspended in a 
thrust bearing of the race type. The power 
developed by the test turbine is absorbed by a mech- 
anical and compensated friction brake of the Prony 
type provided with three equidistant pivoting brake 
shoes with Ferodo linings ing against a fabricated 
circular drum constantly cooled by water from the 
inside. The torque is measured by adjustable counter- 
weights attached to a cable connected with the arm 
of the brake. It is thus possible to determine the 
power delivered by the turbine under any conditions 
of load, head, and speed, with considerable precision. 
The effective head is measured by float indicators in 
head and tail tanks and the various losses in bends, 
spirals, and all other vital are measured by 
piezometers. The speed is measured both by a - 
manent and a belt-driven dial tachometer, anil 40 
controlled during tests by a hand tachograph. The 
tests made in this plant, especially the efficiency tests, 
have always shown eupilions agreement with the 
results obtained from the full-size machines in the 
field. It is, however, necessary to apply correcting 
factors to take into account scale effect. 

The Block and Step Design of Power House.—Except 
in certain cases where horizontal-shaft machines are 
preferred for reasons of local setting, existing founda- 
tions, or a special type of service, as for example the 
operation of large direct-current generators, the single- 
runner vertical-shaft type of reaction turbine and 
generator has been developed. This type of turbine 
ensures simplicity, sturdiness, economy of space and 
superior hydraulic conditions. The casing can be 
completely embedded in the concrete foundations, 
thus ensuring great rigidity and freedom from vibra- 
tion. Hence the vertical-shaft type is given preference 
practically everywhere for machines of large output. 
The orthodox type of vertical-shaft plant, however, 
is far more inaccessible than the horizontal-shaft plant. 
The usual design of vertical-shaft power house involves 
two or more floors, rendering dismantling, supervision, 
and maintenance awkward. Important parts like 
pumping plant, governors, and servo-motors must be 
arranged on different floors, often at a considerable 
distance from the parts they are destined to control, 
such as distributing apparatus, relief valves, and stop 
valves. Substantial interconnecting gears are there- 
fore necessary in order to obviate lost motion and 
subsequent hunting; the servo-motors must be em- 
bedded in the concrete, where they are inaccessible 
and difficult to maintain. A further objection is the 
difficulty of maintaining perfect alignment and rigid 
connections between the hydraulic and electrical 
machinery when they are arranged on separate and 
independent floors, because of the temperature differ- 
ences and constantly varying axialloads. To overcome 
these drawbacks a permanent and absolutely rigid 
connection between the turbine and generator was 
evolved, consisting of a steel barrel which is in reality 
nothing else than an extended generator bedplate. 
This barrel is permanently connected at the bottom to 
the turbine speed ring and is strongly embedded and 
anchored into a concrete pedestal surrounding the 
turbine. It rises from the power-house floor, with 
which it is strongly interlaced, and is provided with 
three or more large access ducts traversing both 
pedestal and barrel. Through these ducts the turbine 
can be conveniently and rapidly visited for inspection 
from the single power-house floor. In this way it is 
also possible to arrange the governor, servo-motor, 
and complete control mechanism in the immediate 
neighbourhood of the distributing apparatus and 
relief valve. The barrel transmits the weight of the 
generator through the cast-steel speed ring of the 
turbine to the foundations underneath, and also takes 
up the short-circuit torque, which is a multiple of the 
normal torque. The ducts also allow the governor 
drive to be arranged in the most direct way. The 
cylindrical balanced stop and relief valves can con- 
veniently be underneath the power-house floor, 
and their design simplifies the foundations. 

All important parts are rendered easily accessible 
from the single power-house floor and by the same 
crane, and the oil-pumping plant is also arranged on 
the same floor and in the immediate neighbourhood of 
the governor. The governor actuator can always be 











combined directly with the servo-motor underneath, 
that is, it can be of standard type. The inside of the 
turbine casing and runner is accessible through ducts 
and manholes from the same single power-house floor. 
Perfect rigidity, concentricity, and alignment, com- 
bined with ease of manufacture, erection, dismantling, 
and interchangeability in the field, are desiderata in 
the design of a coupling to serve for the assembly of 
a turbine runner and shaft and of turbine and generator 
shafts. A coupling has been designed, as a standard 
product, made up of a number of studs or bolts separately 
and jointly locked, which are arranged within holes in 
the coupling and allow considerable clearance. The 
torque is no longer transmitted by the bolts, but by 
one single, amply designed, diametrical key, traversed 
and kept in position by two of the bolts, and made to 
jig to fit the coupling halves with a slight interference 
fit. This jig contains an exact centring, fitting each 
coupling, so that the relative positions between centre 
spigot and keyways are made to correspond exactly. 

he number of elements which have to be made to 
fit exactly is thus reduced to two instead of a multiple 
of this number. This type of coupling, which is 
illustrated in Fig. 39, is easy to manufacture and handle, 
and obviates reamering in the field. 

The Development of Welded Structures.—The correct 
logarithmic form for an intake vortex is made up in 
lobster-back shape, which is obtained by butt-welding 
the composite parts joining the gradually diminishing 
sections, and double lap-welding on to the speed ring 
or centre portion which surrounds the guide apparatus. 
The longitudinal joints, tail ends, and manhole joints, 
which are ex to the greatest stresses, are reinforced 
by multiple lap or stitch-welding, which is in reality 
not absolutely indispensable but is an additional safety 
factor for these joints and greatly increases their 
strength. The inside of the spiral casing is smooth, 
and is on that account alone superior to the riveted or 
lap-welded casing as it presents a minimum of resistance 
and disturbance to the flowing water forming the 
intake vortex. There has been no case of failure under 
pressure or distortion in service with this type of casing. 
Immediately above the spiral casing is the barrel or 
generator support. This barrel is also entirely welded, 
and while remarkably light, is of considerable strength. 
It is made in several sections for transport, and con- 
tains passages or ducts for inspection. The turbine 
cover formerly presented difficulties in manufacture, 
both of the pattern and of faultless castings. It is 
made up of top and bottom covers between which 
24 or more different compartments must be made to 
correspond exactly with the equal divisions of the 
guide apparatus of the distributing gear. It can 
now be made comparatively easily and rapidly by 
welding. Such a cover presents an almost perfect 
homogeneity apart from being much lighter than a 
steel casting. The fabrication by welding of draught 
tubes is a problem which has much in common with 
the fabrication of spiral casings. The correct transition 
from the circular to the parabolic exit form at the 
bottom is of considerable importance in effecting a 
smooth and efficient transformation of the kinetic 
energy contained in the flowing water as it leaves the 
runner, into negative pressure. Welding enables the 
draught tube to be made perfectly smooth inside and 
assists the correct and expeditious building of the 
foundations. The relief and bypass valves lend 
themselves admirably to fabrication by welding. The 
entire outer body, dismantling ring, and discharge 
hood are welded. The valve piston is of phosphor- 
bronze and glides on stainless steel strips on the inner 
bod 


y: 

Stainless-Steel Protective Welding.—The continuous 
increase of the specific speed of hydraulic turbines 
with a view to reducing first costs, coupled with the 
unavoidable deviation from the correct angle of the 
runner blades at part load, and change of pressure, 
makes it imperative to provide against the danger 
of cavitation which is so disastrous to both the life 
and efficiency of the runner wheels and turbines. 
The continuous increase of pressure utilised in both 
reaction and propeller wheels causes the water to 
traverse and leave the runner canals under far more 
severe conditions than those prevailing a few years 
ago. It has been found that * turbadium’”’ bronze, 
specially created for service in ship propellers, as well 
as certain brands of stainless steel, show excellent 
cavitation-resisting properties. Unfortunately the price 
of these alloys is extremely high and the production of 
sound castings, both in turbadium bronze and stainless 
steel, is attended with very considerable difficulties. 
Runner wheels work under considerable stresses, and 
the risk of casting defects would be a serious considera- 
tion. Complete wheels of these alloys would, however, 
be unnecessarily extravagant, because only a small 
portion of the wheel, the position of which is well known 
from hydrodynamic consideration and lies at the 
outer and lower part of the blading, needs protection 
against cavitation. The first solution of the problem 
therefore consists in providing the critical region of 
the blading with a protective layer of stainless steel 
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applied by welding on to the cast-stee] basis metal 
after careful preparation of the latter. With careful 
handling no modification of the properties of the stain- 
less steel takes place, and wheels treated in this way 
have shown neither cavitation nor other defect. The 
second solution is to cast the runners with blades of 
restricted length and to add tail ends of appropriate 
length and shape in forged stainless steel, so that the 
whole critical region is protected. The junction 
between the cast and stainless-steel portions is elec- 
trically welded after preparation, and finally ground 
and polished. Fig. 46 illustrates this method of 
protection. It has the same effect as the stainless- 
steel coating, though it is somewhat more expensive, 
but it avoids the large amount of grinding and polishing 
necessary with the first method. 











METALLURGICAL DEVELOPMENT 
AND ENGINEERING PROGRESS. 


THE inaugural meeting of the fifty-sixth session of 
the Junior Institution of Engineers was held at the 
Royal Society of Arts, Adelphi, London, W.C.2, on 
Friday, December 11. After the preliminary business 
had been transacted, Sir William J. Larke, K.B.E., 
was inducted into the Presidential Chair, by the 
retiring President, Sir Frank Smith, and delivered his 
address. This dealt with ‘“‘ Metallurgical Development 
and Engineering Progress,” and, at the outset, Sir 
William stated that he hoped to illustrate, at least to 
some extent, how much the material progress of man- 
kind owed to the collaboration between the metallurgist 
and the engineer, and how much greater future progress 
might be as that collaboration developed and achieved 
still greater mastery over the materials and forces of 
nature. In 1740, the total production of pig iron and 
ferro alloys in the United Kingdom was only 17,350 
tons, and the total world production was well under 
100,000 tons. This year the output of steel, the modern 
equivalent, was well over 100,000,000 tons, an increase 
of 1,000 times in 200 years. The limiting factor of 
quantity production in the past was the difficulty of 
raising a substantial mass of ore and fuel to a sufficiently 
high temperature to reduce the ore. It was only the 
development of the steam engine by Watt in 1769 
that rendered possible the application of the requisite 
power-driven blast necessary for the production of 
pig iron in substantial quantities. It should, however, 
be pointed out that it was this production in quantities, 
heretofore unobtainable at a reasonable cost, which 
alone provided the requisite material with which 
engineers of that day developed the machine age. 

The demands of the engineer for new materials in 
order to secure greater efficiency or reliability, such 
as increased resistance to corrosion, higher tensile 
strength at high temperatures, resistance to fatigue 
under alternating stresses, resistance to abrasion, and 
so forth, had stimulated the metallurgist to provide 
these quantities. On the other hand, the metallurgist 
had produced a number of new materials which had 
enabled the engineer to extend widely his achievement 
in the realm of applied science. Eighty per cent. of 
the steel used throughout the world to-day, however, 
was what was commonly called straight carbon steel, 
containing from 0-1 per cent. to 0-9 per cent. of carbon, 
depending on the physical properties, particularly the 
tensile strength required. Buildings, ships, and struc- 
tures of all kinds were still mainly constructed of 
straight carbon steels containing carbon of the order 
of 0-35 per cent. 

The development made in the realm of the stainless 
steels as a result of research had resulted in a new 
range of materials, which, while non-corrosive and acid- 
resisting, possessed all the mechanical characteristics 
required for structural purposes, with a tensile strength 
varying from 30 tons up to 100 tons per square inch. 
Thus all the requirements of the aircraft and auto- 
mobile industries could now be met by the stainless 
group of steels. As an example, three flying boats 
with stainless hulls and Duralumin floats had now 
flown approximately 250,000 miles each in service in 
the Mediterranean without any signs of corrosion. As 
sonie indication of the wide range of service and 
properties required to comply with it, the Air Ministry 
at present had 100 different specifications for upwards 
of 30 different types of steel. ‘The advance of the last 
twenty years had been so great that six-cylinder aero- 
engines, which, in 1918, had a weight of 2-6 lb. per 
brake horse-power, could now develop the same power 
for a weight of 1 lb. For high-power service for a 
limited period, such as the Schneider Trophy race, 
this weight had been further reduced to } lb. per brake 
horse-power. Owing to the high temperature, namely, 
850 deg. C., at which aeroplane-engine valves operated 
and the corrosive action of leaded fuel, special steels 
had had to be evolved, and a broken valve, which 
might involve considerable risk, was now very rare 
indeed. Similarly, the motor-car had been improved 
in efficiency, and reduced in cost, as a direct result of 








metallurgical progress in the present century. Engine 
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speeds had been trebled, piston speeds more than 


doubled, and consequently the horse-power developed 


for a given volume of cylinder proportionately increased 

Another sphere of mechanical engineering which 
had been profoundly influenced by recent progress in 
the production of heat-resisting steels, was the opera- 
tion of steam turbines at much higher pressures and 
total temperatures than had been possible heretofore 
as a result of the efforts of the engineer to increase 
thermal efficiency. Since 1925, according to Sir 
Leonard Pearce, the thermal efficiency of electric 
power stations had increased by 40 per cent. It was 
now well known that steel working in a temperature of 
upwards of 500 deg. C. at high pressures over long 
periods developed a characteristic known as creep. 
The problem of the metallurgist was to reduce this 
to a limit which the designer could accommodate, 
while at the same time preserving the other chara: 
teristics required. This had been achieved with a 
nickel-chromium steel by the addition of small propor 
tions of molybdenum. Co-operative research was still 
in progress on this most important matter at the 
National Physical Laboratory under the auspices of 
the Electrical Research Association, in which the 


steelmaker, the engineer, the designer and the using | 


industries were collaborating. 

While no metal occupied the dominant 
among the non-ferrous metal group which iron occupied 
in modern civilisation, copper, lead and zinc together 
represented 90 per cent. of the non-ferrous tonnage used. 
In value, Zay Jeffries had pointed out that, in 1934, 
the world production of pig-iron exceeded that of 
gold. in spite of the high price of the latter. Including 
gold, however, the value of the whole non-ferrous metal 
group was substantially greater than that of pig-iron. 
Industrially, non-ferrous metals fell into two groups, 
namely, those used in their more or less pure state or 
as the base metals for alloys, and those only employed 
as alloying elements. There were few, however, which 
were now used in the pure state, except for plating 
in certain engineering developments, aluminium had 
exercised profound and many of them 
would have been impossible without it. The Dura 
lumin group of aluminium alloys had been of far 
reaching importance in the development of aviation, 


position 


" influence 


and, indeed, in engineering development generally, | 


where great physical strength and light weight were 
essential 


the electrical field. For example, the electric grid in 


the United Kingdom consisted of 4,000 miles of over- | 
12.000 tons | two motors, and 


head transmission lines containing some 


of aluminium, and, incidentally, 150,000 tons of steel | porated, 


in the supporting towers. 

In harnessing the resources of nature for the service 
of man, the engineer was dependent upon the materials 
ivailable. It had been well said that material progress 
was dependent upon the progress of materials. By | 
this criterion, the century had witnessed | 
greater material progress than any other corresponding 
period of time. The engineer and the scientist, however, 
had much greater contribution yet to make to 
the art of government, but if they are to make it 
they must speak more often i language * under 
standed of the y™ cope 


present 


a 


RECTIFIER CONTROL PANEL FOR 
MACHINE TOOLS. 


THe vertical-spindle milling machine shown in the 
sccompanying illustration, apart from its intrinsk 
interest, provides an example of the latest method of | 
control, the machine being electrically driven. There 
are three independent motors, viz, one for the spindle 
drive, one for the table feed, and one for the spindle 
saddle traverse. The machine itself, which has been 
designed for die-sink'ng, was made by Messrs. Kendall 
and Gent (1920), Limited, Hyde-road, Gorton, Man 
chester, the motors and control gear being supplied 


by Messrs. The British Thomson-Houston Company, 
Limited, Rugby. The control panel is seen at the | 
left of the illustration, but it must be understood 


that the various motions are actuated by push buttons | 
at points convenient to the operator on the machine 
itself. The whole equipment, no doubt the forerunner 
of others for different types of machines, enables both 
direct-current and alternating-current motors to be 
used on the same machines, the former being desir 
able to enable a compact variable-speed drive to be 
provided for the spindle, and the latter for making 
possible the use of simpler motors for constant-speed 
motions 

The spindle motor is a direct-current compound 
wound machine, of 6 h.p. and 700 r.p.m. to 1,200 r.p.m., 
with shunt characteristics. A three-speed gearbox is 
incorporated with the drive, with the result that, 
together with the variable-speed motor, a range of 
spindle speeds between 35 r.p.m. and 1,000 r.p.m., 


variable in infinitely small steps, is provided. The 
supply for this motor is from rectified alternating 
current, the equipment for which can be readily 


|in the panel 


Aluminium had also largely entered into | 


placed in any 
| machine 


jand 


| W.C.2, and Messrs. The Metropolitan-Vickers Electrical 
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identified in the control panel by the three rectifying 


valves. A motor-operated field rheostat is provided 
The table-feed motor is a squirrel-cage 
machine rated at 2-5 h.p. at 1,430 r.p.m., and operating 
on 50 cycle, three-phase alternating current. The spindle- 
saddle traversing motor is of the same type, using the 
same current, and is rated at h.p. at 1,425 r.p.m. 
The panel contains line reversing contactors for these 
an interlocking switch is also incor- 
The mechanism in the panel is, of course, 
adequately protected from dust and dirt, and can be 
convenient position relative to the 





THE ELECTRIFICATION OF THE 
WARSAW SUBURBAN RAILWAYS. 


As has already been announced in ENGINEERING, 
a scheme was prepared some time ago for the electri- 
fication of the railways in the neighbourhood of Warsaw, 
a contract for carrying out the work was let 
jointly, in August, 1933, to Messrs. The English Electric 
Company, Limited, Queen’s House, Kingsway, London, 





Export Company, Limited, 1, Kingsway, London, 
W.C.2. The first section of the converted lines 
was opened officially on Tuesday, December 15, by 
the Polish Vice-Premier, in the presence of H.B.M. 
Ambassador and of representatives of the Government 
and of the contractors. 

The scheme, which is now approaching completion, 
covers the lines radiating from the centre of Warsaw to 
Otwolk, Zyrardow and Minsk, and comprises about 


| there is only one contact wire. The system of bonding 
has been adapted to track signalling on certain lines. 
|The switchgear and a considerable portion of th 
necessary equipment were supplied by Polish 
contractors. 

Six 2,200-h.p. locomotives have been supplied for 
| high-speed passenger work and for hauling freight 
| trains through the tunnel section. Two of these wer 
constructed complete in England, while the mechanical 
parts of the others were made in Poland and the 
electrical equipment in this country. All these units ar 
of the 0-4-4-0 type and each weighs 78 tons. Each axk 
| is equipped with a 550-h.p., 1,500-volt motor, which are 
|connected in pairs in series. The control is of th 
electro-pneumatic unit switch type. The auxiliaries 
consist of two 3,000-volt combined motor-generatoi 
and blower sets. The generator supplies the 110-volt 
direct-current control and auxiliary circuit, and the 
blower the ventilation for the main traction motors 
There are also two 110-volt motor compressors for the 
brakes, 

The multiple-unit passenger stock is made up into 
76 three-coach units, each of which consists of on 
motor and two trailer coaches. The motor coach is 
provided with four 200-h.p., 1,500-volt motors, which 
are also connected in series in pairs. A second driving 
position is provided on the rear trailer coach, which is 
articulated with the non-driving trailer by a common 
bogie. The control is of the camshaft type with electro 
pneumatically operated line breakers and reverser gear 
It is operated at 110 volts, the necessary current being 
obtained from a 3,000-volt motor-generator set. This 
set, in conjunction with a nickel-iron battery and 
voltage regulator, also supplies the lighting and com 


sub 





-: 





200 km. of main-line track and 50 km. of sidings. It 
also includes a new line, which connects the central and 
east stations in Warsaw through a tunnel | km. long 
and by a bridge over the Vistula. This replaces a long 
loop line 

Electrical energy for operating the lines is taken | 


|from the existing industrial supply system at 35,000 


volts and 50 cycles, and is converted in six substations 
to direct current at 3,000 volts. One of the substations | 
contains three 2,500-kW rectifiers, three of them con- | 
tain two 2,500-kW units, and two contain two 2,000-kW | 
units. These rectifiers, with their control equipment, 
transformers, high-speed direct-current circuit breakers, 
instruments, relays and supervisory control apparatus, 





were supplied from England. The other apparatus, | 
including indoor and outdoor switchgear, was con- | 
structed in Poland. All the substations, with the | 

] 


exception of that at Warsaw West, which is manually 
controlled, are operated by supervisory equipment 
from convenient points. There are also six track | 
cabins, which are equipped with high-speed circuit | 
breakers for sectionalising the main line. 

The overhead-line work, which was carried out by | 
British Insulated Cables, Limited, Helsby, | 


Messrs. 


consists of poles with bracket arms which carry the 
two catenary suspended contact wires. 


In the sidings 





| coach and 32 in each trailer coach. 


pressor circuits. The coaches are heated by 700-watt 
heaters, which are connected four in series across th: 
heater bus bars. There are 28 heaters in each motor 
The traction and 
auxiliary motors and the main control equipment 
were made in England, while the coaches themselves 
and certain parts of the control equipment were con- 
structed in Poland. 

The electrical equipment of the four shunting loco- 
motives is identical with that of the motor coaches, 
except that a driving position is provided at each end 
of the body. The mechanical parts of these locomotives 
are being made in Poland. 








Rartway Arr Services anp Arr Maris.—For th 
second year in succession, Messrs. Railway Air Services 
Limited, have been awarded the contract for the carriag: 
of mails on Great Britain's chief internal air route, fron 
London to Glasgow via Liverpool and Belfast. Thi- 
route has been operated without cessation since 1934 
and, by the end of the present year, Messrs. Railway Air 
Services will have flown nearly two million miles sine« 
the inauguration of their network of air routes. W« 
understand that important plans for the further develop 
of internal air services in the United Kingdom are now 
being considered for next year. 
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EXTENSIONS AT KEARSLEY GENERATING STATION. 








Fig. 1. 


THe New Borer AISLE. 


THE KEARSLEY GENERATING |tube type and the air heaters are of the Babcock 


STATION OF THE LANCASHIRE 
ELECTRIC POWER COMPANY. 


THe Kearsley generating station of the Lancashire 
Electric Power Company, which was opened in Septem- 
ber, 1929, is situated in the southern and more populous 
part of the undertaking’s area, near the village of 
Ringley on the banks of the River Irwell. It is also 
close to the company’s original station at Radcliffe, 
while Padiham, the third station of the undertaking, 
which was opened in 1927, is 20 miles to the north. 
Kearsley was originally designed to accommodate 
sixteen boilers, each of which was to have a normal 
evaporation of 75,000 lb. per hour, and which were to 
supply steam at a pressure of 315 lb. per square inch 
and a temperature of 710 deg. F. to four 32,000-kW 
turbo-alternators. Initially, eight boilers and two 
machines were installed. In its design great attention 
was paid to every factor likely to make for efficiency, 
with the result that during the first year of its operation 
the coal] consumption was only 1-17 Ib. per kilowatt- 
hour generated, and the thermal efficiency was as high 
as 23-84 per cent. These results, which made it the 
most efficient station in the country at that time, were 
obtained with the comparatively small output of 
129,600,000 kWh, the annual load factor being 42-3 
per cent. Though more efficient stations have since 
heen built, these figures have been maintained, and 
luring the year 1935 the thermal efficiency had been 
improved to 23-95 per cent. for the same coal consump- 
tion, while the output had increased to 401,961,360 
kWh, and the load factor to 75-5 per cent. 

In 1934 the output of the boilers was increased from 
75,000 Ib. to 95,000 Ib. of steam per hour by installing 
water-cooled furnaces and the older portion of the 


station is therefore now capable of steaming at a/| 


maximum capacity of 60,000 kW. Owing to the 
requirements of the Central Electricity Board, however, 
the original plan of extension has had to be modified, 
and four boilers, each with a normal rating of 150,000 
lb. of steam per hour, together with a 51,600-kW 
turbo-alternator, have recently been set to work. 
‘his plant was formally inaugurated by the Rt. Hon., 
the Earl of Derby, on Monday, December 21. Work on 
four further boilers and a second machine of the same 
apacity has also been commenced. 

A view in the boiler house showing the four new 
boilers is given in Fig. 1 on this page. Each of these 
boilers, which were constructed by Messrs. Babcock 
ind Wilcox, Limited, Farringdon-street, London, E.C.4, 
have a normal and maximum rating of 150,000 Ib. 
ind 173,000 lb. of steam per hour, respectively. This 
steam is generated at a pressure of 620 Ib. per square 
inch and a temperature of 850 deg F., and will thus 
enable the efficiency of generation to be improved 
by about 16 per cent., compared with that of the original 
plant. Three of the boilers are sufficient to give the 
maximum output from the turbine, the fourth being 
spare. All the boilers are fitted with water-cooled 
walls of the Bailey type, and are fired by travelling 
chain-grate stokers, which are 20 ft. long and 25 ft. wide. 
These stokers were also supplied by Messrs. Babcock 
ind Wilcox. The economisers are of the Foster gilled- 








tubular pattern, the final temperature of the outlet 
gases being about 230 deg. F. Balanced draught is 
utilised for each fan unit, of which there are two 
per boiler. These consist of a two-speed motor, a hy- 
draulic coupling and a forced- and induced-draught fan, 
all on the same shaft. The fan installation was supplied 
by Messrs. Davidson and Company, Limited, Belfast. 
Extensions to the coal and ash-handling plant have been 
necessary to meet the requirements of the new station. 
The ash-handling plant was constructed by Messrs. 
Babcock and Wilcox, Limited, and is of that firm’s 
water-paddle type. 

A view of the turbine room showing the new 51,600- 
kW set in the foreground is given in Fig. 3, on page 700. 
The turbine, which was constructed by Messrs. The 
British Thomson- Houston Company, Limited, Rugby, is 
of the two-cylinder type with a single exhaust opening 
and single condenser. It runs at 1,500 r.p.m., and is 
direct-coupled to a 71,400-kVA alternator, which gener- 
ates three-phase current at a pressure of 33 kV and a 
frequency of 50 cycles. It is thus the largest machine 
in the country operating at this voltage. The auxili- 
aries are driven by motors, which are partly supplied 
from a small alternator on the shaft of the main unit 
and partly from the main "bus bar through trans- 
formers. The condensing plant was constructed by 
Messrs. Worthington-Simpson, Limited, Queen’s House, 
Kingsway, London, W.C.2. 

To supplement the present cooling-water arrange- 
ments, a concrete cooling tower, which is illustrated 
in Fig. 3, on page 700, has been erected opposite the 
power station. This tower, which is said to be the 
largest of its kind in the world, is 260 ft. high, while the 
diameter at the base is 175 ft. It is capable of dealing 
with 3,370,000 gallons of water per hour and was 
constructed by Messrs. Fred. Mitchell and Son, Limited, 
Manchester, to the designs of Messrs. L.G. Mouchel and 
Partners, Limited, 36, Victoria-street, London, 8.W.1. 
A further tower of the same size will be erected for the 
second 51,600-kW machine. The circulating pumps 
for the new plant are situated in a pump-house near 
the tower and are so arranged that either the river 
or the tower system can be used for condensing pur- 
poses. There are two pumps to each unit, each of which 
is capable of dealing with the water used when the 
turbine is running at 60 per cent. of full load. 








THE LATE SENOR DON JUAN 
DE LA CIERVA. 


One of the 14 persons unfortunately killed when a 
Royal Dutch air liner crashed at Purley, shortly after 
leaving Croydon for Amsterdam, on Wednesday the 
9th inst. was Sefior Don Juan de la Cierva, the well- 
known inventor of the Autogiro, and his untimely death 
at the age of 41 will be a serious loss to aeronautics. 
Born at Murcia, in Spain, on September 1, 1895, he 
received his technical education at the School of Civil 
Engineering in Madrid, leaving the school in 1918 
as a qualified civil engineer. From early boyhood, 
however, he had shown a keen interest in aviation, 
having built and flown gliders from the age of 14, and 
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| having, subsequently, undertaken the construction of a 


three-engined bombing aeroplane. This machine, 
however, crashed owing to loss of flying speed and it 
| was this accident which directed his attention to the 
| possibility of flight by means of rotating wings and 
|resulted in the Autogiro with which his name will 
| always be associated. 

After considerable experimental work had _ been 
carried out in Spain, some particulars of which will be 
found on page 549 of our 120th volume (1925), a 
successful Autogiro was produced in 1925 and was 
brought over to this country on the invitation of the 
Air Ministry. A number of demonstration flights, 
which we were able to witness, were carried out over 
Laffan’s Plain, Farnborough, in October, 1925, and the 
machine used was illustrated and described at the time 
in ENGINEERING. We called attention on that occasion 
to the rather remarkable circumstance that all the 
progress previously made in flying with machines 
of the heavier-than-air type had been on the lines 
of the development of the Wright brothers machine 
of 1903. We pointed out also that the Cierva machine 
was not a helicopter, although it possessed some of the 
desirable characteristics of that type of aircraft. It 
could, for instance, in addition to flying, climbing and 
gliding like an ordinary aeroplane, fly at very low speeds 
and descend almost vertically under the complete 
control of the pilot. 

Some six months after the demonstrations referred to, 
The Cierva Autogiro Company, Limited, was established 
in this country, and various improved forms of Auto- 
giro have been produced since that time. A particu- 
larly interesting development was referred to in our 
columns as recently as July 31 last, on page 129, 
this development enabling the machine to rise vertically 
from the ground without any forward run and to 
descend in a similar manner. This is accomplished by 
using the rotor blades, which support the machine in 
normal! flight, as a true helicopter to give a vertical 
lift for a few seconds only while taking off. An 
explanation of the means by which this is accomplished 
will be found in the article referred to. Licences for 
the construction of Autogiros have been taken out 
from The Cierva Autogiro Company, Limited, by 
various firms in this country and abroad, so that the 
production and development of the type will continue. 
Those concerned, however, can hardly fail to miss the 
enthusiasm and technical ability of the inventor, 
and the circumstances under which this loss has been 
sustained must evoke the sympathy of all interested 
in the progress of aviation. Sefor de la Cierva was 
made a Fellow of the Royal Aeronautical Society in 
1931, and was awarded the Sir Charles Wakefield 
gold medal and the Society’s silver medal. 








PERFORMANCE OF THE LJUNG- 
STROM NON-CONDENSING 
TURBINE LOCOMOTIVE. 


In the account of the World Engineering Congress 
in Japan, given in ENGINEERING, vol. cxxviil, page 853 
(1929), will be found a comparison of the performance 
of a Ljungstrém turbine locomotive and one of the 
more usual piston type. The data there given may be 
amplified by some more recent figures. Three turbine 
locomotives built to the designs of Messrs. Aktiebolaget 
Ljungstréms Angturbin, Stockholm, are now in regular 
service on the Grangesberg-Oxelésund Railways, 
Sweden. 

These locomotives, of the 2-8-4 type, without a 
separate tender, have the turbines placed trans- 
versely across a platform between the front buffer 
beam and the smokebox door, and driving a jack 
shaft from which transmission is made to the four 
wheels on each side by a coupling rod. Unlike 
some of the earlier Ljungstrém engines, these loco- 
motives are non-condensing. The adhesion weight 
is 72 tons, and the first of the three locomotives, which 
was put into service at the beginning of 1932, has 
yielded very satisfactory results in the hauling of 
heavy iron-ore trains having a dead load of 1,750 tons 
behind the tender. No assistance has been found 
necessary in negotiating long grades of 1 in 100, and 
since the date mentioned the engine has run 135,000 
miles in low-speed heavy freight traffic, of which 
71,500 miles were run before general repairs were 
needed. 

We are informed that with the piston engines 
on the same railway the distance run before general 
repairs are necessary is between 31,000 miles and 
36,000 miles. The upkeep costs of the turbine loco- 
motive would therefore seem to be low. Comparative 
tests between the two classes of locomotive carried 
out in’ 1933 showed a saving of fuel of 23-8 per cent. 
with the turbine locomotive. While this saving is 
consistently maintained, it is stated that the turbine 
locomotive is valued chiefly for its capacity for 
hauling considerably heavier trains, thus relieving 
the very congested traftic now obtaining on the line. 
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LAUNCHES AND TRIAL TRIPS. 


“Port Jackson.”—Twin-screw cargo and passenger 
motorship for service between Great Britain, Conti- 
nental ports, Australia and New Zealand ; two-stroke, 
single-acting, airless-injection four-cylinder Doxford 
opposed-piston oil engines, built by Messrs. Barclay, 
Curle and Company, Limited. Launch, November 26. 
Main dimensions, 495 ft. 6 in. by 68 ft. 3 in. by 41 ft, 6 in. 
Built by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Wallsend-on-Tyne, for the Port Line (Messrs. 
Commonwealth and Dominion Line, Limited), London. 

Moror Boat ano Burry Boats.—-One single-screw 
motor boat to carry 30 tons; 18-5-b h.p., two cylinder, 
vertical heavy-oil engine supplied by Messrs. National 
Gas and Oil Engine Company, Limited, and five butty 
boats, each to carry 33 tons. Launch of all six vessels, 
end of November. Main dimensions of each, 71 ft. 6 in. 
by 7 ft. by 4 ft. 2 in. Built by Messrs. Harland and 
Wolff, Limited, North Woolwich, London, E.16, fo 
Messrs. Grand Union Canal Carrying Company, Limited, 
London, 

“ Ben Avon ” and “ Ben Atitow.”’—Two open canal 
barges, each to carry 100 tons. Launch, recently. Main 
dimensions of each, 78 ft. by 14 ft. 6 in. by 5 ft. 3 in 
Built by Messrs. Harland and Wolff, Limited, North 
Woolwich, London, E.16, for Messrs. Vokins and Com- 
pany, Limited, London 

‘AmericaAN ReEEFER.” fruit-carrying 
motorship ; single-acting, two-stroke, trunk-type, solid 
injection, 10-cylinder Burmeister and Wain Diesel 
engine. Trial trip, November 26. Main dimensions, 
330 ft. by 47 ft. 6 in. by 27 ft. 6 in Built by Messrs. 
Nakskov Shipyard, Limited, Nakskov, Denmark, for 
Mesars. J. Lauritzen, Copenhagen 


Single-screw 


Licntsuir..—Launched recently Main dimensions, 
70 ft. by 27 ft. by 13 ft. 6 in Built to the order of 
Messrs. Gas Accumulator Company (United Kingdom), 
Limited, London, by Messrs. Harland and Wolff, Limited, 
North Woolwich, London, E.16 


“ Reoentr Lion.” 
single-acting, four-stroke, two-cylinder, Harland-B. & W. 
Diesel engine, constructed by Messrs. John G. Kincaid 
and Company, Limited, Greenock. Launch, December 1. 
Main dimensions, 485 ft. by 66 ft. 6 in. by 30 ft. Built 
by Messrs. Swan, Hunter, and Wigham 
Limited, Wallsend-on-Tyne, for Messrs. C. T 
and Company, Limited, London and Liverpool 


Single-screw oil-tank motorship ; 


Bowring 


* Oner.””—Diesel-engined tug; six-cylinder engines 
made by Messrs. Atlas Diesel Company and fitted by 
Messrs. Plenty and Son, Limited, Newbury. Launch, 
December 1. Main dimensions, 80 ft. by 21 ft. by 9 ft. 
Built by 


Shipbuilding Yard, Selby, Yorks, for Messrs. James Part 3. Edited by Dr.-Inc. L. Erwarp. Vienna: 

Dredging, Towage and Transport Company, Limited,| Julius Springer. [Price 3.60 marks]. ' ; 

Southampton. | The Railway Mania and its Aftermath, 1845-1852. (Being 
OAKDENE Single-screw cargo steamer; triple a sequel to “Early British Railways"). By H. G. LEewIn. 

expansion engine. Launch, December 2. Main dimen-| London: Offices of the “ Railway Gazette.” [Price 

sions, 396 ft. 5 in. by 53 ft. 2 in. by 26 ft. lO in. Built i2s. net}. 

and engined by Messrs. William Gray and Company, | Small Four-Stroke Aero Engines. By C. F. Caunrer. 


Limited, West Hartlepool, for Messrs. Oakdene Shipping 
Company, Limited (Messrs Dene Shipmanagement 
Company, Limited, managers), London 

“ WesTRALiA.””-Twin-screw cargo and passenger 
motorship ; single-acting, two-stroke Burmeister and 
Wain engines Launch, December 5. Main 
dimensions, 415 ft. by 56 ft. 3 in. by 27 ft. 6 in. Built 
by Messrs. Nakskov Shipyard, Limited, Nakskov, 
Denmark, for Mesars. The Orient '' Steamship Com 
pany, Copenhagen, 

Arctic RANGER Single-serew steam trawler for 
fishing in the northern waters of Iceland, Bear Island, 
and the White Sea; triple expansion engine fitted 
by Messrs. C. D. Holmes and Company, Limited, Hull. 
Launch, December 15. Main dimensions, 165 ft. 6 in 
by 27 ft. 6 in. bw 15 ft Built by Messrs. Cochrane and 
Sons, Limited, Ouse Shipbuilding Yard, Selby, Yorks, for 
Messrs. Boyd Line, Limited, Hull 

C'YNWALD and “ FENELLA Twin-serew 
passenger steamers ape cially designed for the Isle of Man 
winter service Parsons turbines with single-reduction 
gearing Both launched on the same tide on December 
16. Main dimensions of each 327 ft. 7 in. by 46 ft. by 
26 ft. Built by Mersrs. Vickers-Armstrongs, Limited, 


Diesel 


sister 


Barrow-in-Furness, for Messrs. Isle of Man Steam 
Packet Company, Limited, Douglas, 1.0.M 
* JOHILLA Single-screw cargo steamer triple- 


expansion engine working in conjunction with a Bauer- 
Wach exhaust steam turbine Launch, December 17. 
Main dimensions, 375 ft. by 52 ft. 6 in. by 34 ft Built 
and engined by Messrs. Barclay, Curle and Company, 
Limited, Whiteinch, Glasgow, for Mesars. James Nourse, 
Limited, London 





EXHIBITION OF Stcupents’ Work.—Those interested 
in technical education may see what is being done in 
London by the periodical exhibitions of students’ work 
at the various schools. One such exhibition was held 
at the Borough Polytechnic, Borough-road, London, 
S.E.1, on Friday, December 18, and Saturday. Decem 
ber 19 Excellently organised, the exhibition covered 
all the activities of the Polytechnic, which in addition to 
the usual evening classes includes a day technica! school 
for boys in engineering and allied trades, a day trade 
school for girls, and a day school for bakery and con- 
fectionery. About 5,000 students are catered for 


Richardson, | 


Messrs. Cochrane and Sons, Limited, Ouse | 
| 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are furnished. Details may be obtained on 
application to the Department at the above address, 
quoting the reference number given. 

Boiler Tubes, 200, mild-steel, seamless. State Elec- 
tricity Supply and Telephones Administration, Monte- 
video, Uruguay ; January 7, 1937. (T.Y. 31,010.) 

Cast-Iron Pipes, spigot and socket, 3} in. by 3 m., 
or alternatively 3} in. by 9 ft., together with ing 
clips. Union Tender and Supplies Board, Pretoria, 
South Africa; January 29, 1937. (T.Y. 31,014.) 

Bolts and Nuts, Rivets and Coach Screws, black steel. 
South African Railways and Harbours, Johannesburg ; 
January 18, 1937. (T. 31,016.) 

Mild-Steel Sections and Plate.- South African Railways 
and Harbours, Johannesburg; January 18, 1937. 
(T.Y. 31,017.) 

Steel Tubular Poles, seamless, stepped or sectional 
type, without caps and base flanges, and conformi 
generally to 1.8.D. specification No. H.45 and Briti 
Standard Specification No. 134. Indian Stores Depart- 
ment, Electrical Section, New Delhi; January 14, 1937. 
(T. 31,029.) 

Power Hammers, three, belt-driven, for general forging, 
and with foot-treadle control extending round the base 
Indian Stores Department, Engineering Section, New 
Delhi; January 13, 1937. (T. 2,237.) 











BOOKS RECEIVED. 


Mechanical World Year Book, 1937. Manchester : 
Emmott and Company, Limited. [Price ls. 6d. net]. 

Punches and Dies. Layout, Construction. and Use. By 
FRANK A. StTantey. Second edition, revised and en- 
larged. London: MeGraw-Hill Publishing Company, 
Limited. [Price 24s.]. 

The South and East African Year Book and Guide. 1937 
edition. Edited by G. Gorpon Brown, for the Union- 
Castle Mail Steamship Company, Limited. London : 


Sampson Low, Marston and Company, Limited. [Price 
| 2s. 6d.). 
| Department of Scientific and Industrial Research. Food 
} 


Investigation. Special Report No. 44. Second Report 
| on the Corrosion of the Tinplate Container by Food Pro- 
ducts. By T. N. Morris and Dr. J. M. Bryan. 
London: H.M. Stationery Office. [Price ls. net]. 
Osterreichisches Forschungsinstitut fiir Geschichte der 
Technik in Wien Blitter fiir Geschichte der Technik. 


London : 
és. net]. 

A Text Book of Trigonometry for Colleges and Engineering 
Schools, By Wittiam H. H. Cowres and James E. 
THompson. London: Chapman and Hall, Limited. 
[Price 12s. 6d. net}. 

Waterway Engineering. A Text and Hand Book Treating 
of the Design, Construction and Maintenance of Navig- 
able Waterways By Proressor Orro FRanzivs. 
Translated by Proressor Lorenz G. Straus. Cam- 
bridge, Mass., U.S.A.: The Technology Press, Mas- 
sachusetts Institute of Technology. [Price 7 dols.}. 

Principles of Electrical Engineering. Theory and Practice. 
By Proressor Grover C. BLatock. Second edition. 
London : McGraw-Hill Publishing Company, Limited. 
[Price 24s.}. 

fulletin de L’ Association Technique Maritime et Aéronau- 
tique. No. 40. Session de 1936. Paris: Association 
Technique Maritime et Aéronautique, rue de Madrid, 7. 
{Price 250 francs]. 

Le Décapage des Métaux et Alliages. By Dr. G. pe LatrrrRe. 
Paris: Dunod. [Price 38 francs 

Instituto de Pesquisas Technologicas de Sio Paulo. Rela- 
torio Correspondente ao Exercicio de 1935. Sao Paulo, 
Brazil: Instituto de Pesquisas Technologicas. 

Instituto de Pesquisas Technologi as de Sio Paulo. Boletim 
No. 1. Dosagem dos Concretos. By Ary F. Torres. 
Third edition, revised. Boletim No. 16. Provas de carga 
das pontes de Sido Vicente e de Jacarehy. Sido Paulo, 
Brazil: Instituto de Pesquisas Technologicas. 

Department of Overseas Trade No. 648. Report on 
Economic and Commercial Conditions in British East 
ifrica. (Kenya Colony and Protectorate, Uganda Pro- 
tectorate. Tanganyika Territory and Zanzibar). April, 
1934 to March, 1936. By A. E. Pouitarp. [Price 1s. 6d. 
net). No. 658 Report on Economic and Commercial 
Conditions in India, 1935-36. By Sm Tromas M. 
Arnscoven. [Price 3s. 6d. net] London: H.M. 
Stationery Office. 

igendas Dunod. Automobile. 1937 
[Price 20 francs]. 


Sir Isaac Pitman and Sons, Limited. [Price 


By Grorces Mone. 

Construction Mécanique. 1937. By 
J. Izart. [Price 20 francs]. Métallurgie. 1937. By 
Dr. R. Cazavp. [Price 20 francs). Physique Indus- 
trielle. 1937. By J. Izant. [Price 20 frances]. Paris : 
Dunod. 

Det 2000: de Lokomotivet. A Jubilee Publication Com- 
memorating the Delivery of the 2000th Locomotive. 
Trollhattan : Nydqvist & Holm Aktiebolag. 





altogether, and there are also part-time day courses in 
various subjects. The work in engineering is up to 
National Certificate standard, and seems to be very 
satisfactorily done, especially in the mathematical sub- 
jects, The Principal is Dr. D. H. Ingall, F.1.C. | 


Instrument Transformers. Their Theory, Characteristics 
and Testing. A Theoretical and Practical Handbook for 
Test-Rooms and Research Laboratories. By Dr. B. 
Hacve. London : Sir Isaac Pitman and Sons, Limited. 


LDEC. 25, 1990. 


PERSONAL. 


Mr. C. Bruce Garpner, M.I.Mecu.E., has bee: 
re-elected chairman of the London Iron and Stee! 
Exchange, 28, Essex-street, Strand, London, W.C.2, 
for the ensuing year. 

Messrs. W. E. anv R. C. Roorss, in association with 
Mr. C. J. Jacons, managing director of Messrs. Joh 
McGrath, Limited, distributors of Humber and Hillman 
ears for New South Wales, have established a factory a: 
Sydney, Australia, for assembling Hillman cars from 
imported chassis parts and steel body panels. Th: 
factory, which has just been opened, it is stated, has « 
capacity in excess of 7,000 cars per annum. 

Messrs. VAuxHAIL Morors, Limrrep, Kimpton 
road, Luton, have put in hand numerous extensions 
to their buildings and plant in order to cope with th 
demands for their products. These include a new floor 
to their laboratory ; 50,000 sq. ft. of addition al floor spac: 
to their press shop and 23,000 sq. ft. to their machii 
shops; extensions to their car storage and delivery build 
ing, and a new showroom. 

Mr. Lestre C. GamaGce, director and secretary 0! 
Messrs. The General Electric Company, Limited, Magne: 
House, Kingsway, London, W.C.2, has been elected 
treasurer of the Chartered Institute of Secretaries. 

The branch of Messrs. Tae Brirish GENERA! 
E.ectrric Company, Loarrep, at Auckland, New Zealand 
has been removed from Brunswick-buildings, High 
street, to 26, Customs-street East. 

Mr. N. E. RamMsusa, general manager and director of 
Messrs. Ashmore, Benson, Pease and Company, Limited. 
Parkfield Works, Stockton-on-Tees, has n elected to 
a seat on the board of the parent company, Messrs. Th« 
Power-Gas Corporation, Limited, of which firm he is 
also general manager. 

Mr. G. C. Downtne has been appointed district 
engineer, in the Manchester area, of Messrs. Specialloid, 
Limited, Friern Park, North Finchley, London, N.12. 








CONTRACTS. 


Messrs. Tuk Parsons Ort ENGINE Company, LIMITED: 
Town Quay Works, Southampton, have received an orde: 
for two petrol-kerosene ship’s emergency generating sets 
of 5 kW capacity from Messrs. Campbell and Isherwood, 
Liverpool. It is understood that these are to be installed 
on the new Harrison Liners under construction at 
Messrs. Lithgows, Limited, Port Glasgow. 

Messrs. THe D.P. Batrery Company, LIMITED. 
Bakewell, Derbyshire, have supplied the 100-volt, 125 
ampere-hour battery for the emergency lighting installa- 
tion of the newly-opened People’s Palace, Mile End- 
road, London, E.1. 

Messrs. Specrtatvorw, Limrrep, Friern Park, North 
Finchley, London,N.12, inform us that Specialloid pistons 
are to be fitted in the 148 six-cylinder Diesel engines just 
ordered from Messrs. LEYLAND Motors, Limirep, 
Leyland, Lancashire, by the Glasgow Corporation. The 
engines, we understand, are to be used for converting 
petrol-engined double-deck omnibuses. 








Crvit AVIATION IN THE Unrrep States.——During the 
first six months of the present year, air liners operating 
on scheduled services in the United States flew 33,523,075 
miles, and carried 483,712 passengers. 


Lister ANNUAL DinneR.—-At a dinner given by 
Messrs. R. A. Lister and Company, Limited, of Dursley. 
on Wednesday, December 9, Mr. A. M. Lyons, K.C.. 
proposed the toast of “‘ The British Industry ” in the 
absence of the Lord Chief Justice, who was unable to 
attend. After stressing that peace was essential to the 
success of industry, Mr. Lyons congratulated the firm 
on a record year of achievement, and said that the whole 
future of the country’s trade lay in its expansion in 
overseas markets. In replying to the toast, the Chairman. 
Mr. Percy Lister, announced that in addition to having 
had a record year as regarded turnover, the company 
had achieved a new record in the figure for employment, 
the actual number of employees now exceeding 4,000. 
He also mentioned that the firm had just turned out its 
eight millionth shear cutter. 


British STANDARD SPECIFICATIONS FOR ELEcTRICAI 
EQUIPMENT AND MaTEeriats.—Among the specifications 
issued by the British Standards Institution, 28, Victoria- 
street, London, S.W.1, are four for electrical equipment 
and materials of various types. The first, No. 160 
1936, refers to slate and marble insulating slabs for 
electrical power switchgear up to and including 660 volts, 
alternating and direct current. The second, No. 168 
1936, constitutes a revision of the specification for the 
electrical performance of industrial electric motors and 
generators with Class A insulation. Although no 
changes of fundamental importance have been introduced, 
there has been a clarification of the clauses defining the 
rating, and a number of new sections have been added 
The third specification, designated No. 672—1936. 
concerns hard-drawn cadmium-copper solid and stranded 
circular conductors for overhead power-transmission 
a. This has been prepared at the request of the 
opper Development Association. The fourth publica- 
tion, No. 683—1936, deals with alkaline train-lighting 
accumulators, and follows closely the form of No. 454, 
which concerns the lead-acid type. The new specifica 
tion covers definitions, rating, materials and construc 
tion, performance, and acceptance tests, while a schedule 
of particulars to be completed by the manufacturer is 
included at the end. The price of the four specifications 





[Price 358. net). 


is 2e. 2d. each, post free. 




















DEC. 25, 1936:] 


NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 
The Welsh Coal Trade.—Active conditions were again 
maintained on the Welsh steam-coal market throughout 
the past week. Demand on export account was well 
sustained, and, as a result, collieries generally had only 
limited quantities of coal available for early delivery. 
In view of the heavy bookings made in the past few 
weeks, operators expected little diminution in activities 
for a considerable time ahead. Shipments at the docks 
again proceeded on a brisk scale, and a number of 
vessels had to wait turn to load. The pressure for 
loading berths was most pronounced at , where 
on some days all the available appliances were im use, 
and as many as 14 vessels were without aecommodation. 
In consequence of the shortage of coals now bei 
experienced on the North-East Coast, a number 
Swedish buyers who normally cover practically the 
whole of their requirements in that distriet have been 
inable to secure supplies, and have been i iring for 
Welsh grades. Unfortunately, however, shippers 
were unable to take full advantage of the business 
iffering, as the supply of coal for shi nt 
was strictly limited. During the By Re 
tomers placed orders for about 15,000 tems of coal on 
a cash with order basis. In connection with this business 
. vessel was chartered for Barcelona at the very high 
rate of 20s. Although tentative orders circulated from 


this source, exporters refused to negotiate business 
inless prompt payment was made, as since the out- 
break of the revolution in that country the clearing- 


house arrangement have been in abeyanee, id 


ENGINEERING. 





in that direction. The price of heavy steel has been 
raised by 3s. per ton. The new rates which take effect 
next month are angles, 9k $4. ‘ship, bridge and tank 
plates, 91. 10s. 6d., and boiler plates 101. 0s. 6d. In the 
case of joists, the nominal price is reduced from 91. 7s. 6d. 
to 91. 3s., but the rebate of 22s. 6d. is also reduced to 15s., 
so that the price becomes 8l. 8s. Other principal 
quotations for home business still stand: C iron 
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NOTICE OF MEETING. 


INsTITUTION OF MECHANICAL ENGINEERS.—Friday, 
January 1, 6.30 p.m., Storey’s-gate, Westminster, 8.W.1. 
Informal Meeting. Discussion on ‘‘The Engineer's 
Failure to Promote ‘ Safety First ’ on the Roads,” to be 








bars, 101. 10s. ; best bars, 1M. ; double best bars, 111. 10s.; 
iron rivets, 121. 106. Black sheets (No. 24 )are )2/. 
for delivery to home customers, and 111. 10s. f.o.b. for 
shipment abroad, and galvanised corrugated sheets 
(No. 24 gauge) are 14. for delivery to home customers 
and 131. 5s. f.o.b. for shipment overseas. 

Scrap.—The scrap market is moving in favour of 
sellers. Prices of overseas heavy steel have advanced 
to an extent that precludes further imports and works 
are largely dependent on local supplies which are scarce. 
Buyers are keen to place orders at the figure that has 
ruled recently, but merchants report business at a higher 
price and are disinclined to enter into extensive contracts 
on round about terms named. Light cast iron is selling 
at 55e.; heavy cast iron commands 70s,., and machinery 
metal, of which there is acute shortage, is fully 720, 6d. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Scottish Steel Trade.—In the Seottish steel trade the 


demand is as strong as ever and consumers keep up a 
constant pressure for deliveries of material against 





ible amounts are still outstanding. Best | coals 
ontinued in good request, and current sauiaetions 
were well absorbed. Second ities maintained a 
yood activity. The washed small and sized descriptions 
were practically unobtainable for some time , and 
the occasional small parcels offered on the market were 
eagerly snapped up at high prices. Ordi smalls 
ind throughs were in very limited supply strong, 
while most of the bituminous sized were favour- 
ably placed. Cokes continued to meet a brisk demand 
and commanded strong figures, while patent fuel and 
pitwood were scarce and firm. 

The Iron and Steel Trade.—The ition in the iron 
and steel and allied trades of South Wales and Monmouth- 
shire remained generally favourable throughout last 
week, and employment was well maintained at recent 
improved levels. Most producers were working to 
capacity, and while they were chiefly concerned with 
executing deliveries of orders in hand, they were unable 
to arrange much further business for early delivery. 
The tone of the market all round was firm. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The state of the Cleveland 
‘oundry-iron trade is somewhat less stringent than for 
«a considerable time. While makers have still to dis- 
tribute tonnage with much care to enable home users 
to keep plant regularly employed and prompt business 
is almost as diffleult as ever to be put through, forward 
contracts can now be eovenged and a cargo has been 
shipped to Finland this week. Several home sales for 
delivery over periods ahead are understood to have 
been made. consumers still complain of lack of 
stocks for emergency purposes, but expect to receive 
tonnage in the near future sufficient to accumulate a 
little iron at their works. Fixed minimum prices at which 
forward business has been transacted are ruled by No. 3 
grade of iron at 8ls. delivered here, 83s. delivered to 
various North Eastern areas, 84s. to Falkirk, and 87s. 
to Glasgow. 

Hematite.-—The situation in the East Coast hematite 
department does not permit transactions of moment. 
Scareity of iron is as acute as ever. Producers manage 
to continue to provide home cor 8 with tonnag 
sufficient for essential current needs, but have next to no 
iron for other disposal. Merchants persistently press 
inakers for delivery of parcels long overdue for supply, 
but with very little success, Most of the iron bought by 
second hands should have been shipped to the Continent 
some time ago. The question of the extent of advance 
11) market quotations has occupied considerable time and 
attention, At the time of writing it was difficult to form 
an idea of the extent of the expected rise, but it was 
understood that producers were seeking permission to 
increage values by over 108, per ton. 

Foreign Ore.—New business in foreign ore is still 
impan but consumers have considerable stocks, and 
inports keep on a quite good scale. Movement in the 
Jireetion of Keciliteting means of payment for cargoes of 
Spanish ore is a weleome event. 

Blagt-Furnace Coke.—Durham blast-furnace coke 
inakers are steadily disposing of their heavy output and 
ire not pressing sales. ey have ve contracts 
'o execute and have to meet heavy calls for their own 

onsuming plant. Market values remain at the level of 
ge od Se qualities at 24s. 6d. delivered to Tees-side 
wor e 

Manufactured Iron and Steel.—Maintenance of aggre- 
yate production of semi-finished and finished iron and 
steel ig maintained at record level, but fails to cope fully 
with the huge requirements of customers who continue 
(oO press persistently for larger deliveries, and available 
supplies of foreign material are eagerly taken up. Rise 





n working expenses justifies substantial advance of | 
juotations. As yet, only slight movement has been made | 





tracts. Order books are full to overflowing, and 
practically every day fresh orders are coming in not 
only from the home market, but from overseas customers 
also. There is an undoubted shortage of steel, and even 
with all available plant employed at the maximum 
it is impossible to overtake the present demand. Buyers 
are very hopeful that when the new units, now im course 
of erection, are put into commission in the a of 
next year, deliveries will be more in accord with their 
requirements. Shi material is in steady 
demand,while steel for constructional purposes is urgently 
wanted for the many industriai schemes now in progress. 
Makers of black-steel sheets are partici in the 


quer pressure and are experiencing a 

or deliveries. Prices all round are very and 
further advances are imminent. The fi ing are the 
current market quotations :—Boiler plates, 91. 17s. 6d. 
per ton; ship plates, 91. 7s. 6d. per ton; sections, 9. 
per ton; medium plates, 9. 15s. per ton; black-steel 
sheets, No. 24 gauge, in minimum 4-ton lots, 12/. per ton ; 
and galvanised ~_ sheets, No. 24 gauge, in 
minimum 4-ton lots, 14/. per ton, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—In the West of Scotland mal- 
leable-iron trade there is « fair amount of activity as 
consumers are pressing for delivery of orders before the 
holiday period which starts next week. Re-rolled steel 
bars are the subject of active demand and the shortage 
of “semis” is quite a lot of trouble. [If this 
position does not ease considerably before long, deliveries 
will get behind. The current market prices are as 
follows :—Crown bars, 101. 10s. per ton for home delivery 
and 101. per ton for export; and re-rolled steel bars, 
9l. 7s. per ton for home delivery and 8J. 10s. per ton for 
export. 


Scottish Pig -Iron Trade.—The position in the Scottish | goq) 


pig-iron t has not changed and consumera are 
stantly pressing for supplies to keep them going. 
Requirements overall are on @ large scale, and if general 
bedieess continues to expand a larger production of 
pig-iron will be a necessity. Prices are very strong and 
are as follows :—Hematite, 85s. 6d. per ton, and e 
iron, 75s. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 900. 6d. per ton, and No. 3, 
88s. per ton, both on trucks at makers’ yards. 
Scottish Pig-Iron Shipments.—The shi t of Scot- 
tish pig-iron from Glasgow Harbour for week ending 
last Roterdens December 19, amounted to 273 tons for 
overseas, the coastwise shipment being nil. i 
rresponding week of last year the full shipment 
consisted of 73 tons overseas. 
Admiralty Contract—The contract to re ine the 
31,000-ton battleship H.M.8, Elizabeth been 
laced with Messrs. The Shipbuilding and 
En ineeri Com , Limited, Govan. This order 
will entail about ei months’ work. 








Tus PRorgerTies AND APPLICATIONS OF METAL-FACED 
PLywoep.—Messrs. Venesta, > ¥ 
London, E,C.4, have 


Queen-street- ‘ 
4 Facts enews ” in 


at - general 
cases a 
together with detailed sectional drawings showing 
method of fixing, &c, Generally, the reasons given for 
the adoption of the Plymax are that it is weatherproof, 
light, rigid and fire-resisting, that it cannot warp or 
shrink, and that it gives a good surface for paints or 
cellulose enamels. The book is informative and thoroughly 
well turned out in every way. 





ducted by Mr. A. Powis Bale. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


8 It will enable them to carry out urgent 
repairs to plant which has been working at high pressure 
since the Auguat holiday. Mr. Alexander Williamson, 

neral manager of . The United Steel Companies, 

imited, has disclosed that when the Templeborough 
Works (near Sheffield) closed down on Saturday, there 
was not a —— which had not broken all previous 
records. In melting shop, he said, they had started 
@ new furnace, and output was 20 per cent. higher. The 
firm proposed to alter all the furnaces, and though this 
Souk take some time, when they were completed the 
eoncern would be able to turn out 650,000 tons of ingots 
a ° a thing had never been contemplated 
before, but was now definitely in sight. Last week the 
cogging mill turned out 13 cent. more than any 
previous week ; the tyre mill, 1 cent. more ; and 
the strip mill in the last four weeks turned out 1,000 
tons more than ever in the history of the mill. Mr. William - 
son added that certain modifications were to be made in 
the cogging mill, and “ when we get going after the 
Christmas * shutdown,’ there will be, not an increage of: 


More 





heavy demand for aircraft steel and engine parts. Pro- 
ducing firms are operating at high pressure, and steps 
are under consideration to extend plant. eall for 
electrical equipment has been maintained, Orders for « 
large variety of equipment for power stations are in 
course of execution. Motors for tramcars and trolley 
*buses are a progressive line. Among the latest inquiries 
received by the Sheffield Chamber of Commerce are : from 





Middlesex for mild-steel rods ; from New York for coiled 
springs ; from London for flattening mills for rolling gold 
and silver foils; from Batley for angle iron; from 
Amsterd for spring steel; and from Paris 


for straight milling files. 
South Fortin On: be pee Le overseas call 
has developed ing past week. Yor! 


firmer and full values. } wad ceners. 


Oe pee ee. 
little ° is 
Ee 

. Inthe house-coal section business is more abundant. 
Stocks at sidings have been considerably reduced. 


and furnace coke are active, Gas coke inues 
firm. jons are : Hand-picked branch, 6d, to 
290. 6d.; kitchen nuts, 208. to 214. ; house 2382, to 


240. ; seconds, 21s, to 22s.; kitchen coal, 184. to 2le. : 
Derbyshire brights, 2is, to 228; and best South York- 
shire, 246. to t 





Tue Fovnise Far.—The Finnish Fair is to be held 
at Helsinki, from April 10 to 18, 1937. Manufacturers of 
technical novelties from other countries are invited to 

ici and further information may be obtained 
= the secretariat of the Fair at Helsinki, Finland. 

Resunte oF Doox Trarric Census.—The results of » 


census of motor vehicles, which was taken 4 short time 
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120 to improve commun! - 
nee fg the very 


it is claimed, show the value of the roads that have 
si 
. Welle of the fort 


along ]- 
and extreme congestion at the 
of : 4 -street and OCgm- 

-street at the the City. A vy 
strain is also imposed on East Smithfield, E., whieh. 

only 30 ft. wide, contains the main entrance to 
Bt. ine and London Docks. As regards cross.river 
communication, Tower Bridge, Rotherhithe Tunnel, 
Blackwall] Tunnel, and London Bridge are most used, in 
that order. 
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EXTENSIONS AT THE KEARSLEY GENERATING STATION. 
(For Description, sce Page 697.) 
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In the circumstances, factual information occupies 
but a part of the make-up of the engineer, who must 
control and modify the elementary data before he 
can in any way assimilate it to himself and pass on 
the experience to future generations. The record 
of our attainments as pioneers of civilisation in 
this manner gives support to the belief that the 
marked intellectual division of mankind is not along 
geographical or racial lines, but rather between 
those who understand and practise the experi- 
mental method and those who neither understand 
nor practise it. 

In other words, engineering deals with many 
problems which cannot fittingly be spoken of unless 
recourse is had to history. The necessary and suffic- 
ient aid is the professional tradition which connects 
the aqueducts of Ancient Rome with modern struc- 
tures of merit in the series of noteworthy buildings 
designed to serve both social and industrial ends. It 
is on this account that our profession stands so high, 
as it is supported by men who believe that what 
could not be produced by theory alone should be 
brought to light by those trained in the practice 
of the mechanical arts. Here is to be found 
a possible source of the belief that we engineers 
are indifferent to the results obtained by our 
academical colleagues, due to the fact that in 
the main we regard theory in itself as of little 
value, except in so far as it facilitates an under- 
standing of the inter-relation of phenomena. When 
this want of interest is reciprocated by scientists 
pur sang, we and our friends treat the injustice with 
the generosity that is customarily bred in work- 
shops, as is illustrated by the incident when the 
Royal Society refused to publish in extenso a paper 
by Joule, on which occasion the distinguished 
Mancunian remarked to Schuster, “I was not 
surprised. I could imagine these gentlemen in 
London sitting round a table and saying to each 
other: ‘ What good can come out of a town where 
they dine in the middle of the day ?’” 

Be this as it may, we owe much to the labours of 
applied mathematicians and physicists, as is easily 
to be inferred from the Presidential Address to 
Section A of the British Association, recently given 
by Professor A. Ferguson, under the heading of 
‘Trends in Modern Physics.” It was natural that 
the speaker during the course of his survey should. 
refer to the outstanding features of the physical 
research done during the last and the present 
centuries, the identification of heat with energy on 
the one hand, and the equivalence of mass and 
energy on the other. Reference was also made to 
some of the scientists who have contributed to 
these scientific advances, in a manner which demon- 
strates that the writing of history should be some- 
thing more than a means of recording the past ; 
over-confident research men might well peruse the 
address with pleasure and profit, for the subject- 
matter indirectly reminds us that we all live on 
the past—even if it tends to destroy the results of 
our labours. A study of the lives of all great men 
should be of real value also to students, who are 
liable to trouble themselves unduly about general 
ideas, and forget that learning usually commences 
with an understanding of the particular achieve- 
ments of the best men in given professions. The 
reading of history further shows that while gross 
matter is seen by everyone, its significance is 
appreciated only by those who add something to 
it, and the form is a secret to the majority, which 
point deserves some attention when examining the 
consequence of mass-production in education. 

Of the names mentioned in the address, a special 
interest to engmeers will be associated with the 
references to Professor Kar] Pearson and Sir Joseph 
Petavel, which incidently indicate the widely 
distant sources of the streams that have contributed 
to the general supply of engineering knowledge 











IVERPOOL : Mrs. Taylor, Landing Stages. 

MaNcuester : John Wey wise, Limited, Deansgate. 

\8w ZEALAND: Gordon and Gotch, Limited, Wellington, 
Auckland and Christchurch. 





physicists, particularly so in certain branches of 
AvsTRatta: Gordon and Gotch, Limited, Melbourne; Sydney : | mechanical and electrical work, to succeed in which 
Brisbane, Perth. Angus and Robertson, Limited, Sydney; |/a student must first understand the appropriate 
H. A. Goddard, Limited, 2254, George-street, Sydney ; P fa 12 > > ; > ; re 
Tait Book Company, 8, Spring-street, Sydney ; sw | parts of physical science. © The point can be illus 
r. Wilimete and Company, fowasvilie, Hort Queensland. | trated with reference to a number of instances 
y. C. Rigby, Adelaide, Sout ustralia ; Tait Book Com-| .. » Hebbal = ° aig 
pany, 39, Queen-street, Melboume, C1. where remarkable advance has been made in the 
sELGIUM Brussels: BE F. Satchell, 5 Avenue Defré-Uccle. | application of physics to large-scale methods of 
’. H. Smith and Son, 71-75, Bld. Adolphe Max. | . . : 
ANADA, Toronto, 2, Ont. : Wm. Dawson Sabscription Service, | manufacture, such as, for example, the flotation 
Limited, 70, King Sesest,, Best, Toronto, vie | process involved in the separation of minerals ; here 
/ENMARK, Copenhagen: Technical Press Bureau, Goc negade, 1. | . vin, oe ith 
INBURGH : John Menzies and Company, Limited, Rose-street. | succes depends a know ledge of physical quantities 
RANCE, Paris: Ricour, Chevillet et Cle, 22, Rue de la Banque. | of very academical interest, as is exemplified by the 
ERMANY: Hermann J. Fromm, Potsdamer Str. 21a, Beriin, contact-angles between the mineral and the froth 
generated in the process. In fact, a knowledge of 
surface-constants generally has-many applications 
to industrial problems, another case of which was 
| mentioned on page 95 of our issue for July 24, in 
| connection with cavitation and surface tension. On 
| : . . . 
| taking a broad view of the matter, it is seen that 
| there is a close and important connection between 
Yorway, Oslo: Cammermeyer’s Boghandel, Carl Johans Gade, technology and SCIENCE, for the technician wane) 
i i 43. PE Op, Bo9 bis Saati | to do something, while the scientist wants to know ; 
Yor ca: Central News Agency, Lim x co— . . % . 
Johannesburg ; and Pretoris, Cape Town, Port Elizabeth, nevertheless, science must be continually tested in 
~ ya: yoy rt am | —~— w — action, since the best proof that our knowledge is 
stalls t t Sout ica. ym. . . : s 
(South Africa), Limited, 20, Long-street, Cape Town. | genuine is that it enables us to do something. From 
SOUTH AMEBICA;: Mitchell's English Book Store. Cangallo, 
576-580, Buenos Aires, 
'ASMANTA: Gordon and Gotch, Limited, Launceston, Hobert. 





in recent years. The former of these investigators 
was of that small company of savants who cast a 
broad, but intense, light on the general structure 
of science, and his collaboration with Todhunter 
in the writing of a classic history on the theory 
of elasticity has long placed the name of Professor 


this aspect of the general subject only a secondary | Pearson among those to whom we turn for guidance. 
value is attached to the theory of our science, and| The greater part of his energies were, however, 
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problems of frequency distribution, correlation, | surfaces in simple contact were perfectly flat and 
and probable errors. As is well known, this work was| scrupulously clean, they could be made to slide 
applied by its author to the mathematical theory of | together into optical contact, when the two prisms 


evolution and heredity, but there are good reasons 
for supposing that statistical methods will play an 
important part in the future progress of engineering 
science, The reasons are manifest, apart from those 


referred to on the oecasion in mind, since the idea | 


behind a factor of safety is that of a probable error, 


and the concept of entropy is the practical measure | 


of a random element in nature, which can increase 
but never decrease. 





Although the work of Sir Joseph Petavel did not 
cover so remarkable a range of application as that 
of the author of the intensive Grammar of Science, 
it is of interest to note that both of these scientists 
finally became directors of important research 
institutions, in so far as it connotes a broad outlook 
for men who themselves contributed notably to 
the sum total of our knowledge. Such leaders, 
ws remarked by Professor Ferguson, were trained 
in a tradition which differs toto coelo from that in 
which the present generation is reared. The age 
of specialised training is not yet sufficiently far 
advanced in terms of time for a just estimate of 
its value to be made, but there is no doubt whatever 
that the more liberal training of the past produced 
engineers and physicists of the highest order. In 
certain circumstances a real value is associated with 
specialised study, but it tends to limit the student’s 
field of view with respect to his general interests, 
which, in turn. necessitates taking much for granted 
in other and related spheres of activity. Though 
this is inevitable in many instances, the procedure 
does not necessarily lead to progress in regard to 
either the individual] or the subject of his studies, 
For instance, if at last an engineer acquiesce in 
some ultimate fact of science which lies beyond his 
range, it is no doubt only through resignation ; but 








it makes a great difference to both him and his 
profession whether the resignation takes place at | 
the limits of intellectual capacity, or} 
short of it 

At a period when weapons of unparalleled power | 
for good or evil have been placed at the disposal | 
of the community as a result of the growth of scien- 
tific knowledge, much has been said about the 
effect of this work on the structure of society. It 
has never before been more necessary for scientists 
to develop a sense of awareness of the effect of their 
work on the well-being of the community which 
they serve, since the long scroll of history shows that 
everything which frees the spirit of man without 
giving him control of himself is ruinous. Professor 
Ferguson therefore did well to observe: ‘‘ We are 
most of us ready to discuss the ‘ Impact of Science | 
on Society,’ so long as we restrict ourselves to an 
enumeration of the benefits which science has 
bestowed on mankind; and on occasion we may 
make a rather snobbish distinction between cultural 
and vocational values.” If scientists claim that | 
position in public affairs which the significance 
of their work warrants, they, like engineers, must | 
educate themselves in a knowledge of the implica- | 
tions of their work. In that endeavour an out- | 
standing example is afforded by the work of the late | 
Professor Pearsen, a perusal of whose research 
illustrates the application of recondite studies to 
the welfare of the human race. 
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would behave as one. When this was done only 
two bright images of the arc appeared on the 
screen, although a faint image could be seen between 
them, indicating that a small amount of reflection 
still occurred at the surfaces in optical contact. 
Glasses pressed together into optieal contact, 
Lord Rayleigh continued, adhered strongly, and he 
demonstrated this by showing that two glasses 
with surfaces about 1 sq. in. in area could support 
a weight of 56 lb. He pointed out, however, that 
for a considerable load to be supported in this 
way it must be applied normally to the surfaces 
in contact, and be uniformly distributed over them. 
Optical contact had been known in the optical 
industry for many years, and had been developed 
particularly by Messrs. Adam Hilger, who employed 
it, for instance, for the production of the echelon 
spectroscope. In this instrument, if the glasses 
were assembled in the ordinary way there was a 
serious loss of light, but this loss had been avoided 
by using optical contact. A great improvement 
had been effected in this way by Mr. Frank Twyman, 
F.R.S. Optical contact, however, went back farther 
than this, in fact, to the time of Sir Isaac Newton. 
When a spherical glass was pressed into contact 
with a plane glass to produce the well-known New- 
ton’s rings, the black central area resulted from 
optical contact, the coloured ring system surround- 
ing the black centre being due to interference. 
Continuing, the lecturer said he wished to empha- 
sise the fact that glasses to be pressed into optical 
contact must be of exceptional flatness. If the 
glass had been scratched, for instance, the ridge 
formed by the scratch prevented it from making 
optical contact, although it was sometimes possible 
to get actual contact in other parts of the surface. 


| He demonstrated this by showing the Newton's 


rings in the neighbourhood of a scratch, which 
indicated that the glasses were not in contact, while 
the absence of the rings at some distance from the 
scratch showed that these parts were in optical 
contact. From the interference effects it was 
possible to determine the height of the ridge formed 
by thes cratch, which was actually about yg455 in. 
The scratch, in this case, was due to a wheel glass 
cutter, and with a glazier’s diamond a high ridge 
was also thrown up, but if what were known as a 
writing diamond were used, practically no ridge 
was produced, and it was possible to obtain true 
optical contact near the scratch. 

The faint image resulting from the reflection from 


|surfaces in optical contact, demonstrated earlier, 


was, Lord Rayleigh said, a phenomenon of con- 
siderable interest. Its brightness provided means 
for estimating how far the two flat surfaces were 
apart. There was, however, a considerable dis- 
crepancy between theory and practice in this 
respect, calculations indicating that the surfaces 


| were much farther apart than they actually were. 


In looking for an explanation he had thought it 
would be useful to immerse a glass in a liquid having 
the same refractive index, so that optical contact 
between the liquid and the glass would be ensured. 
Reflection, however, was still found and was most 


| striking if vitreous silica were employed in place of 


glass. The reflection, although not great, was not 






| negligible, and it could be made to vary with the 
| way in which the surface was treated. The reflec- 
|tion was much greater if the surface was badly 


OPTICAL CONTACT. 



















IN opening his lecture on Optical Contact at the 
Koval Institution on Friday, December 18, Lord | 
Ravieigh showed a sinyple but interesting experi- | 
ment to illustrate the difference between simple 
contact and optical contact. Using a prism of the 
type employed for correcting certain visual detects, 
he projected the light from an are on to the prism | 
und showed that two images of the crater were 
formed side by side on a screen, one having been 
reflected from the upper surface of the prism and | 
the other from the lower surface. When a second 
similar prism was superimposed on the first, three | 
images of the are were thrown on to the screen, one | 
having been reflected trom the upper and lower | 
surfaces of each prism, but the two reflections from | 
the surfaces in simple contact were superimposed | 
to form a single image. If, however, the two| 





polished, and if the polished surface were removed 
by etching with hydrofluoric acid there was hardly 
any reflection at all. The best way to increase the 
reflection was to rub the surface with a felt wheel. 
It appeared, therefore, since there must be perfect 
contact between the liquid and the glass, that the 
reflection did not depend upon contact at all. The 
explanation was that the surface had not the same 
optical qualities as the interior. The reflecting 
power of a surface was dependent upon the refractive 


| index, and it was for this reason that flint-glass table 


ware was more lustrous than lead-glass ware. The 
reflecting power of silica was usually low, but it 
could be made as lustrous as flint glass by rubbing 
it with a felt wheel. 

After referring to the phenomena involved in 
polishing glass and quartz crystal and their effects 
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upon reflecting power, Lord Rayleigh concluded his 
lecture by dealing with the phenomena involved in 
pulling apart glasses in optical contact. If two 
strips of glass in contact were pulled apart by forces 
applied at the ends, he said, the moments of th: 
forces increased as the surfaces separated, the effect 
becoming catastrophic. It was necessary to avoid 
this to enable the effects to be investigated, and 
this was done by arranging the experiment so that 
the area to be separated increased as the distanc: 
from the point of application of the force increased 
Lord Rayleigh did this by placing a square of glass 
in optical contact with another larger piece so that 
one corner of the square extended just beyond a side 
of the larger piece. By applying a gradually increas 
ing force to the corner of the square the two glasses 
could be pulled apart, to some extent, and the dis 
tance of separation could be determined by noting 
the number of interference bands produced. In 
a particular case, a load of 160 grammes had to be 
applied before any separation oecurred, but if this 
load were increased the glasses slowly parted, about 
twelve hours being required to effect the complet: 
separation. Moreover, if at any time before th: 
complete separation occurred the load were removed, 
the glasses would go back into optical contact 
again. This the lecturer demonstrated by a par- 
ticularly interesting experiment in which the 
interference bands could be seen to appear and 
disappear as the load causing separation was applied 
and removed. It seemed, he said, that once the 
glasses had been made to go into optical contact 
they would readily go back into contact after a 
slight separation. 








NOTES. 
ELECTRIC ILLUMINATION EXHIBITION. 


AN Electric Illumination Exhibition was opened 
by Lord Rutherford at the Science Museum, South 
Kensington, London, 8.W., on Tuesday, Decem- 
ber 15, and will remain open until April 25, 1937. 
It has been organised by Mr. W. T. O'Dea, of the 
Science Museum, with the help of a Committee 
representing the industry and the Electrie Lamp 
Manufacturers’ Association, and is intended, like the 
recent Rubber and Low-Temperature Exhibitions, 
to facilitate instruction in a particular branch 
of science. From this point of view it should be 
entirely successful, especially as it is estimated 
that at least 250,000 visitors will see it before it 
closes. In spite of its title, there are a few non- 
electrical exhibits. These include examples of 
apparatus, such as flint and steel, tinder boxes, 
and early types of friction matches and fuses, 
which were used for making a flame, as well as of 
torches, rushlights, candles, oil lamps and gas 
lamps, in which fuel was employed to make that 
flame more permanent. The development of electric 
lighting from the discovery of the are by Davy 
in 1810 to the gas-filled and discharge lamps of the 
present day is also illustrated, a particularly 
instructive exhibit being a magnification to 200 
diameters of the coiled-coil filament of a 230-volt, 
40-watt lamp. The research that has been neces- 
sary to bring this lamp up to its present standard 
is indicated by micro-photographs of the improve- 
ments in the crystalline structure of the tungsten 
used. Fifteen years ago the structure of this metal 
was polycrystalline, but this has now been replaced 
by a single crystal form, thus eliminating sagging 
and increasing the strength and life. As might be 
expected, the greater part of the exhibition is 
devoted to showing how electric lighting can be 
most efficiently used. Stress is laid on the desira 
bility of being generous with candle power and of 
employing fittings which shall reduce glare and 
other harmful features. To achieve this end the 
visitor is invited to test various forms of lighting 
direct, semi-direct, general, semi-indirect, and 
indirect, for himself, and to ascertain the effects 
of contrast and colour. Comparative illustrations 
are given of ancient and modern systems of street 
lighting, and the part that the new forms of lighting 
can play in decoration is well brought out. A 
section is devoted to floodlighting and there is a 
particularly effective exhibit to illustrate th: 
British requirements for lighting an aerodrome for 
night flying. The exhibition is well worth th: 
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attention of engineers and architects in their 
professional capacities and the public may also be 
advised to visit it. During the next few weeks, 
it should be a great attraction to the younger 
generation, since there are some dozens of buttons 
to press. Coincident with the opening of the exhibi- 
tion is the publication of a booklet on Electric 
Illumination, by Mr. W. T. O'Dea, which is less a 
catalogue than a general survey of the basic factors 
influencing the illumination engineer of to-day. 
The nature and measurements of light sources 
and the reflection, transmission and absorption of 
light are dealt with and practical information is 
given on room, factory, shop and street lighting. 
Copies of this booklet may be obtained from H.M. 
Stationery Office or at the Museum, price 6d. 


Rapio APPROACH SYSTEMS AT CROYDON. 

To provide a practical test of wireless apparatus 
intended to assist aircraft approaching aerodromes 
under conditions of bad visibility, three different 
systems of radio beacons, viz., the Lorenz, Plessy 
and Marconi, have been installed by the Air Ministry 
at Croydon airport. They are intended to give, 
automatically, sufficient navigational assistance to 
enable a safe landing to be made, except when the 
surface of the aerodrome is invisible from a height 
of under 50 ft., and should serve as a valuable com- 
plement to the normal direction-finding equipment, 
the object of which is to lead the aircraft into the 
vicinity of an aerodrome. The complete system 
installed at Croydon consists of a main beacon 
operating on a wavelength of 9 m. and giving a 
defined path of approach from a distance of 10 miles 
to 15 miles ; an outer marker beacon operating on 
7-89 m. and throwing a vertical fan-shaped beam 
across the main approach path about 1} miles or 
2 miles from the aerodrome ; and an inner marker 
beacon, also operating on 7-89 m., and giving a 
similar fan-shaped beam, which provides a second 
and final point of reference on the approach path 
at about 300 yards from the edge of the aerodrome. 
It should be possible for aircraft equipped for 
aural or visual reception of the beacons to be 
brought to the aerodrome and landed safely unless 
the ground is completely obscured. Fortunately, 
it is only on rare occasions that the landing area 
cannot be seen from a height of 50 ft., and it is 
possible that further development and experience 
will enable the system to be used for landing when 
the ground is invisible from lower altitudes. For 
the present, the three systems mentioned are being 
used for experimental purposes only. The Lorenz 
beacon, supplied by Messrs. Standard Telephones 
and Cables, Limited, gives an approach path from 
the north-west corner to the south-east corner ; 
the apparatus developed by the Plessy Company 
has been installed in the south-west corner of the 
aerodrome to give an approach from the north-east 
between the hotel and the control tower; while 
the Marconi apparatus has been erected in the 
north-west corner to give an approach over the 
south-east corner towards the north-west. In 
addition to the short-wave equipment above 
mentioned, the medium-wave beacon situated at 
the north-west corner of the aerodrome has been 
modified and adjusted, and it is hoped that the 
transmissions of this beacon will now be of value 
for aircraft not provided with ultra short-wave 
receiving apparatus. 

ASSOCIATION FOR 'lESTING 
MATERIALS. 

We have already on several occasions given pre- 
liminary details of the Congress of the International 
Association for Testing Materials, to be held in 
London from April 19 to 24, 1937, under the presi- 
dency of Sir William Bragg. It will be recalled 
that the subjects to be discussed are divided into 
four groups, namely, Group A, dealing with metals, 
which will be presided over by Professor C. 
Benedicks, the vice-president being Dr. H. J. Gough, 
F.R.S.; Group B, concerning inorganic materials, 
to be presided over by Professor E. Suenson, with 
Direktor P. K. van der Wallen as vice-president ; 
Group C, relating to organic materials under the 
presidency of Dr.-Ing. R. Barta, Professor Roos-af- 
Hjelmsiter being vice-president; and Group D, 
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presided over by Professor H. Rabozée, with 
Professor Dr. M. Ros as vice-president. A pro- 
visional list of the papers contained in each group 
has now been issued, but as the total number of the 
contributions to be submitted at the Congress is 191 
we obviously cannot give a detailed programme of 
the proceedings at this stage. We note, however, 
that among the authors of contributions in Group A 
are the names of Mr. R. W. Bailey, Dr. W. H. Hat- 
field, F.R.S., Mr. H. J. Tapsell, Professor A. von 
Zeerleder, Dr. A. Nadai, Dr. U. R. Evans, Professor 
E. Houdremont, Dr. W. Rohn, Dr. C. H. M. Jenkins, 
Professor A. Portevin, Professor K. Honda, Mr. W. 
H. Dearden, Dr. F. F. Lucas, Dr. A. J. Bradley, 
Professor G. T. Taylor, F.R.S., Professor G. I. Finch, 
Dr. M. Hansen, Mr. R. Castro, Dr. C. H. Desch, 
F.R.S., Mr. S. L. Archbutt, Dr. A. G. C. Gwyer, 
Dr. J. L. Haughton, Mr. Z. Jeffries, and Professor 
Dempster Smith. In Group B are to be found the 
names of Dr. E. Rengade, Mr. F. M. Lea, Mr, P. H. 
Bates, Professor G. Batta, Mr. F. Ferrari, Mr. F. G. 
Thomas, Mr. A. J. Newport, Mr. R. I’ Hermite, 
Mr. N. Davey, Mr. 8S. M. Phelps and Mr. L. E. 
Barringer. Authors in Group C include Dr. Forster, 
Mr. W. G. Campbell, Dr. Barr, Mr. B. D. Porritt, 
Dr. L. A. Jordan, Dr. R. De Benedetti and Professor 
J. C. Long, while in Group D are to be found the 
names of Dr. V. E. Pullin, Sir Gilbert Morgan, 
F.R.8., Dr. G. W. C. Kaye and Dr. E. Griffiths, 
F.R.S. Further information regarding the Congress 
will be available in due course, meanwhile all those 
who desire to participate should communicate with 
the honorary secretary, Mr. K. Headlam-Morley, 
28, Victoria-street, London, 8.W.1. 


Evectriciry SupPLY REGULATIONS. 


At the end of 1933 the Electricity Commissioners 
issued a revised edition of the regulations under 
which the supply of electricity to the public is 
controlled. These replaced the original regulations 
of the Board of Trade, which were taken over by 
the Commissioners on their appointment in 1920, 
and had been prepared with the assistance of a 
Committee of the Institution of Electrical Engin- 
eers, and in consultation with other bodies. It 
was announced that the revised code would come 
into force on January 15, 1934, in respect of all 
new works, and on January 1, 1935, would apply 
to existing works in lieu of all prior regulations. 
Actually, however, it has never come into force, 
postponements being announced in January, 1935 
and 1936, as a result of certain representations 
and suggestions for amendment. It has now been 
replaced by Electricity Supply Regulations, 1937, 
which were issued last week by H.M. Stationery 
Office, and will, generally speaking, come into 
force on January 1, 1937. The Regulations, the 
price of which is 6d., are accompanied by an Explana- 
tory Memorandum, which states that they are 
broadly a re-issue of those of 1934, the modifications 
being mainly concerned with retrospective applica- 
tion. They are divided into two main groups, 
which deal with the electric lines and works of the 
undertakings, and with the supply of energy to 
consumers and their installations, respectively. As 
before, the regulations in the first group are con- 
cerned with the testing of the insulation of lines 
and apparatus for all voltages before these lines 
are brought into use. Undertakings are now, 
however, obliged to take reasonable precautions by 
sectionalisation to prevent accidental interruptions 
of supply, and also to avoid danger to the public 
and other persons who do not come within the 
scope of the Home Office Regulations. An import- 
ant feature of the second main group of regulations 
is the attempt to define the relationship between 
the undertakings and their consumers. It is provided 
that the former shall not be compelled to begin or 
to continue to supply energy to any consumer 
unless they are satisfied as to the suitability of 
his installation. Where a supply is refused, notice 
must be given in writing, giving reasons, and must 
be accompanied by a copy of the appropriate 
regulations. Official recognition is also ac- 
corded to the wiring rules of the Institution 
of Electrical Engineers by the provision that 
installations which comply with these rules shall 
be deemed to fulfil the requirement of suita- 


sory, or deemed to be an absolute standard. At 
the same time, consumers are put in a position to 
resist any demand for a standard which is in excess 
of the rules. Though the regulations apply to all 
installations, owners of existing installations have 
the right of appeal to the Commissioners should 
any difference of opinion arise with regard to 
work which has been completed before the pre- 
scribed date. Discontinuance without notice of 
supply is authorised where such action is neces- 
sary in the interests of public safety. Otherwise 
the consumer must be notified of the matter com- 
plained of, and provision is made for the settlement 
of differences on this point. Pending such settle- 
ment, the supply must not be discontinued, except 
in emergency. On the technical side, the new 
Code does not differ a great deal from that already 
in force, but it possesses the advantage that all 
relevant matters are now included in one document, 
since all prior regulations, except those relating to 
overhead lines, are revoked. The position of the 
Home Office and Mines Department regulations is 
not, however, affected. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN ordinary general meeting of the Institution of 
Mechanical Engineers was held on Friday, Decem- 
ber 18, at Storey’s-gate, St. James’s Park, 8,W.1. 
The chair was occupied by Mr. Frederick Livens, 
vice-president. 

H.M. Kine Grorer VI. 


Before the main business of the meeting was 
commenced, the secretary announced that a 
message had been received from the Privy Purse 
Office that His Majesty King George VI had 
graciously consented to become Patron of the 
Institution of Mechanical Engineers, a gratifying 
notification which was received with applause. 

Hypro-ELectric ENGINEERING. 

The paper before the meeting was entitled 
“Recent Developments in Hydro-Electric Engi- 
neering with Special Reference to British Practice.” 
It was read by the author, Dr. P. W. Seewer, and 
an abridgement of it will be found on page 692 of 
this issue. 

In the discussion that followed, Mr. E. Bruce Ball 
was the first speaker. The author had referred, 
he said, to possible damage to tail races, founda- 
tions, or other surroundings from the destructive 
effect of emerging jets. This possibility was certainly 
a matter of concern to the engineer and the method 
of spreading the jet into a hollow cone described 
in the paper presented definite advantages over a 
solid jet. No doubt many occasions would arise 
when the method could be usefully applied. Mr. 
Bruce Ball then discussed its action and limitations, 
and reminded the meeting that the problem of jet 
dispersion had been solved in this country about 
twelve years ago. An account of the apparatus 
developed at that date would be found in the 
Proceedings relating to the Summer Meeting in 
Glasgow in the year 1923.* The speaker then by 
means of slides illustrated the principles and mode 
of action of the jet disperser, and pointed out that 
its use was not attended by the formation of mist. 
In other devices recently developed mist formation 
had proved troublesome. 

Mr. W. T. Halcrow commenced by a brief account 
of the formation of the Committee under the Board 
of Trade for investigating the natural water power 
resources of Great Britain, and the extent to which 
they could be utilised for industrial purposes. The 
Committee had issued a report in 1921, which was 
largely based on preliminary surveys and estimates, 
and the power available was given as 56,000 kW 
for England and Wales, 218,000 kW for Scotland, 
and 113,000 kW for Ireland, on a continuous output 
basis. Subsequent investigations had, however, 
shown that these figures were somewhat under- 
estimated, there being greater potential water power. 
Mr. Halcrow then quoted output figures for certain 
of the Scottish hydro-electric power stations as 
evidence that there was more water power available 
than had been at first thought. A feature of the 
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Highland power stations was the low cost of current 
production. Continuing, Mr. Halcrow observed 
that perhaps few people realised the difficulties 
which promoters of water-power schemes had to 
face in obtaining Parliamentary sanction where river 
flow was concerned. There was sometimes a 
delay of as much as three years in getting a Bill 
through, while last year a well-known company 
(the British Oxygen Company, Limited) had a 
proposal for establishing a new industry, using 
Highlands water power, rejected by Parliament. 

Mr. 0. Thott expressed doubt as to the sufficiency 
of the area of runner blades protected against 
cavitation by the use of welded stainless steel shown 
in Fig. 46, and enquired whether it had been 
determined by experience of reasonable length. 
He considered the area was on the small side, for, 
although cavitation was generally found at this| 
point, it did also oceur outside it. Trouble might 
be set up by such a body as a small stone being 
driven violently on the inlet edge of the blade and 
making a slight indentation. This would set up a 
local whirl in the water and the blade would be 
attacked. A number of such cases had occurred in 
Sweden and Finland, where the question of cavitation 
was given special attention. He could not agree 
with the author that the use of cavitation-resisting 
steel for the whole runner would be extravagant. 
if there were any risk of cavitation at all the expense 
would be justified from the point of view of reduced | 
If low first cost was the main consideration 
The hydraulic 
brake illustrated in the paper was interesting and 
he would be glad to learn whether, after four or 
five years running, turbine fitted showed 
signs of cavitation in the area near the brake outlet. 
He could not accept the author’s statement that 
there no hydraulic-storage plants in this 
country, and would draw his attention to a plant 
at some mills on the River Tweed, which had been 
described in ENGINEERING in the year 1922.* 

Mr. KE. N. Webb said he thought the paper was 
inclined to be controversial, and he might point 
out that in the hydro-electric machinery forming 
its subject, American and Continental engineers had 
had a long start. The author had laid stress on 
certain principles as being important, among them 
simplicity of construction, but had appeared to 
depart from them in some of the apparatus de- 
scribed. The aerofoil flow recorder was certainly an 
ingenious form of velocity meter, but the neces- 
sity for calibrating each instrument in its individual 
setting should have been emphasized. He wondered 
if trouble would arise through the spindle packing | 
required for high pressures; what would be the} 
effect of water weeds similar debris on its 
accuracy, and what from damage or wear of the 
blades arising from small stones, sand or similar 
material in the flowing water. 

Mr. W. Hawthorne observed that while it had 
atten been brought forward that the country’s | 
supply of good coal had been responsible for our 
comparative neglect of our water-power resources, 
yet other countries, also well supplied with coal, 
had made greater use of them. There seemed to be no 
reason why this condition should not obtain over 
here, and there appeared to be room for more 
hydro-electric installations. An example of a storage 
installation had been cited by a previous speaker. 
This only dealt with peak loads and there might 
be a future for this type of plant in this country, 
if the morning and evening peaks, night demands, 
ote., continued to preserve their present ratios. 
The author had referred to sites in this country, 
often with differences of level and near each other, 
which were suitable for plants of the peak-storage 
type. These, Mr. Hawthorne said, did exist, but 
were generally handicapped by their distance from 
centres of population, which would involve con- 
siderable transmission expense, A case, however, | 
could be made for artificial lakes on high ground | 
near a large town. One such installation had been 
in service for some seven or eight years. 
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the case would, of course, be altered. 
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The author might justly be complimented on the | 
care with which he had worked out in practice the | 
details of his devices, to secure ease and accuracy 
erection. In Galloway, every one of eleven 


* See EnGInegRrine, vol. cxiii, page 189, e¢ seg. (1922). | 
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generating sets, so far installed, varying in size from 
6,000 kW to 11,000 kW, had gone into service 
without a hitch, and had met all requirements with- 
out interruption. The paper, he thought, could have 
been made still more valuable by more information 
about wear and maintenance. The Electricity 
Commissioners’ statistics seemed to indicate that 
the operating costs of a hydro-electric plant did not 
appreciably increase with lapse of time. In one 
instance, the cost had been stated to be about 
0-02d. per unit generated over seven years. Such 
a period seemed hardly long enough upon which to 
base maintenance figures, and the author might give 
some idea as to the extent of variation of cost and 
of efficiency with the passage of time. 

Major-General A. E. Davidson, D.S.O., Past- 
president, alluding to that part of the title of the 
paper referring to British practice, said that his 
various travels had convinced him that, nationally, 
sufficient publicity was not given to what British 
engineers had accomplished, both in these islands 
and in other parts of the Empire. The engineers in 
charge of many foreign generating stations, both 
steam and hydro-electric, seemed to know nothing 
of what was going on in this country, although 
conversant with what had been done by other 
foreign powers only a few miles from our shores. 
In this connection he regretted the omission from 
the paper of a table showing some, at least, of the 
bigger schemes for which British engineers had been 
responsible, whether they were in this country or 
elsewhere. It was important that other nations 
should learn what we were capable of doing, and he 
hoped that Dr. Seewer would see his way to amplify 
his paper by such a table. The Shannon station in 
Ireland was looked upon as something wonderful, 
as also were certain other stations, ¢.g., one in 
Finland, but these could be easily paralleled by 
British examples. 

Mr. Brooksbank said the paper was particularly 


| interesting to him as the company with which he 


was concerned was constructing a small hydro- 
electric plant at the Victoria Falls, Rhodesia. The 
nearest important area to the Falls was supplied 
from a steam power station, a fact which might 
cause surprise until it was realised that to supply 
power to it from the Falls would involve something 
like 800 miles of transmission lines. The small 
station he had referred to would supply Livingstone 
and other small places comparatively close at hand. 
He was especially interested in the flexible-plate 
governor drive illustrated in the paper. His investi- 
gations both in this country and abroad had shown 
that the belt drive was still popular, though it 
seemed an antiquated method. He would ask the 
author how long the flexible mechanical governor 
drive had been in service and what proportion of 
hydraulic turbines had been fitted with it; also if 
there had been any trouble from breakage due to 
vibration set up. He was not satisfied that it was 
necessary to brake hydraulic turbines when the 
load was taken off; such a practice was not fol- 
lowed with steam turbines. It would seem that 
the lubricating methods on the turbines described 
in the paper could be improved by a modern system 
of forced lubrication. He was also not sure that 
the welded stainless on the runner blades 
would prevent cavitation troubles. It would, 
doubtless, be of use against erosion or corrosion, 
but he was inclined to think cavitation trouble 
would arise sooner or later. 

Mr. Howland remarked that he could not wholly 
agree with the statement made in the paper that 
Venturi tubes for plants of medium or low heads 
imposed appreciable pressure losses. He knew of 
instances where this was not the case, while as 
regards the statement that they were unduly bulky, 
he said that supply pipes were often arranged 
with a constriction near the power station, and 
this, when correctly formed, could be used as a 
Venturi tube. One station known to him had five 
such meters. He thought the author’s aerofoil 
meter would need periodical re-calibration as the 
velocity of flow at the point where the aerofoil was 
situated would vary with changes in the internal 
condition of the pipe. 

Mr. Peck first commented on the action of the 
diffuser in the nozzle of an impulse turbine, as 
illustrated in the paper. There was a danger of 
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the velocity of a spread jet becoming in certain 
parts less than that of the buckets, so leading to 
waste of water. From experiments, he had found 
that losses of this kind might amount to 10 per 
cent. or 12 percent. Mr. Peck then discussed the 
possibility of arranging a Pelton wheel with four 
nozzles placed at 90 deg. spacing round the circum- 
ference and another arrangement of three runners 
on a common shaft. He also discussed the question 
of reversible buckets. 

At this point Mr. Livens said that, owing to the 
lateness of the hour, it would be necessary to ask 
those gentlemen who had intended to speak but 
had not yet done so to send in their remarks in 
writing. Dr. Seewer then briefly replied. As to 
Mr. Bruce Ball’s point, he would say that no 
troubles had been experienced from using the jet 
diffuser described in the paper. He agreed with 
Mr. Halcrow that more use might be made of thx 
country’s water resources, but there were doubtless 
difficulties of many kinds to be first encountered. 
He thought, in reply to Mr. Thott, that the area of 
the runner blades protected with stainless steel! 
shown in the paper was quite sufficient. About 
10 per cent. of the exposed area required protection. 
A small runner made for Mr. Brooksbank had been 
wholly of stainless steel, as in this case extravagance 
would have lain in special treatment of part of the 
blades only. Protection by stainless steel was very 
thorough, but it did not exclude entirely possibilities 
of cavitation. One of his wheels had run for about 
nine years and seemed good for another five years. 
The governor illustrated in the paper had been 
alluded to as complex; it was really simple com- 
pared with some other types and could be handled 
by almost anyone. No difficulties had been ex- 
perienced with the aerofoil-meter spindle packing. 
He did not agree that the meter would need re 
calibration after use for some time. He would be 
pleased to provide the table suggested by Major- 
General Davidson. As to the mechanical-governor 
drive, he had adopted the flexible plate from 
experience of many years ago on the Swiss railways. 
Such drives had been in operation now for twelve 
years without repairs, and vibration did not occur 
in the plate. The reversible bucket suggested by 
Mr. Peck would need extensive investigation and 
might prove a valuable device. 








LETTERS TO THE EDITOR. 


THE FORMATION OF NITROGENOUS 
GUM IN GAS. 


To THe Eprror or ENGINEERING. 





Srr,—In the last paragraphs of your résumé of the 
paper byread Mr. H. Hollings before the Institution of 
Gas Engineers on * The Formation of Nitrogenous 
Gum during the Storage and Distribution of Gas ” 
(published on page 626 ante), it is stated that if the gas 
was dried at the holder inlet no settlement of gum 
occurs, and that precipitation of gum by a water mist 
was essential. 

In my remarks during the discussion on the paper, 
I pointed out that from our experience at Lea Bridge. 
the above statement was not exactly a fact, as we 
dry our gas at the inlet of the holder and dew point 
of the gas is reduced at least 15 deg. below saturation 
before entering the holder, and is the same on the 
outlet, and yet the nitric-oxide content of the gas is 
reduced from an average in the inlet of 0-12 part 
per million to 0-026 part per million on the outlet 
This appreciable reduction takes place in the absenc: 
of water mist, and is probably due to the fact that 
the comparatively small percentage of water gas adde«d 
to the coal gas has a calorific value of 475 B.Th.| 
and rich in certain hydrocarbons which help 
the precipitation of the gum in the holder. 

Yours faithfully, 
D.C. Cross, 
Engineer and General Manager, 
Lea Bripce District Gas CoMPANY. 
Lea Bridge Road, Leyton, E.10. 
December 9, 1936. 
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DIESEL RAILCAR TRANSMISSION 
SYSTEMS. 
To THe Eprtor oF ENGINEERING. 
Six,—I have read with interest the article bearing 
the above title appearing in your issues of August 2! 
and September 4 last. The statement made by M1: 





Higgs regarding the acceleration and fae] consumption 
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of the hydraulic transmission appears, however, to be 
misleading, at least in regard to the Lysholm-Smith 
system, as will be evident from the following. Fig. 1. 
page 193, ante, shows the efficiency curve of the mechani- 
cal transmission based on tests of the Ganz 5-speed 
gearing described in Diesel Railway Traction, July 12, 
1935. The Ganz gearing comprises the following 
parts: One dry multiple-disc clutch, one combined 
displacing gear and reversing spur gear, three pairs of 
spur gears, one displacing gear comprising three wheels, 
one bevel gearing, and four wet multiple-dise clutches. 
The losses in the dry multiple-dise clutch are probably 
not less than 4 per cent. Evaluating the other losses 
according to page 194, ante, and experiments which I 
have made, showing that the loss in an idle running 
multiple-dise clutch is about } per cent., the total losses 
in the Ganz gearing on this basis will be 11 per cent., 
not counting the losses in the axle bearings. The 


at 5 m.p.h. At still lower speeds, of course, the 
losses will be increased. In this figure, curve @ is for 
the transmission according to the Diesel Railway 
Traction article referred to, curve b is for the Ganz 
high-speed gear with the other gears running idle, and 
curve c is for mechanical gears when using the 
Lysholm-Smith converter. 

The final drive of the Lysholm-Smith converter 
consists of either one spur gear and a bevel reverse 
gearing, or one combined displacing gear and reverse 
gear plus one bevel gear. According to Mr. Higgs’ 
evaluation, the losses in the first case will be 1 + 34, 
or 4} per cent., and in the second case, 14 + 24 = 
4 per cent. Taking the reduction factor as 0-77, 
which has been previously established, the average 
mechanical losses for the two alternatives will be 
3-3 per cent. at maximum speed. It is, however, also 

sible to evaluate the mechanical losses in the 





measured loss for the Ganz gearing at maximum speed 


Fig. 1. TRANSMISSION EFFICIENCIE 


Lysholm-Smith converter by using the loss in the 
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was 8} per cent. Thus, if all losses at this speed are 
8-5 

decreased pro rata, the reduction factor will be Tr * 
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0-77, to correspond to the above mentioned loss of 
S-) per cent. 

Fig. 1, on this page, shows the transmission efficiency 
.ceording to the Ganz tests, but also gives the loss 
Comparison of Fuel Consumptions for 260-h.p. 


Electrical Transmission, Mechanical 
Lysholm-Smith Hydraulic Torque 


Taste I. 
Railcars with 
Gearbox and 
Converter. 

Weight of railear: 38 tons for electrical, and 33 tons 
for mechanical and hydraulic. Compare Figs. 1 to 3, and 
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Ganz converter of 84 per cent. and, utilising Mr. Higgs’ 
evaluation, to subtract the losses in all parts which are 
not used in the converter. We then find that the 
converter drive does not include four and a half pairs 
of spur gears and four multiple-dise clutches. The 
total loss due to these parts corresponds to 44 +- 2 per 
cent., or 64 percent. Thus, the mechanical losses in the 
Lysholm-Smith converter on this basis will be 2 per 
cent. Taking the average of the losses arrived at by 
these two methods, the mechanical losses in the 
converter will be 2-7 per cent. at maximum speed. Now 
using the slope of the efficiency curve found in the 
Ganz trials, the mechanical efficiency of the converter 
will correspond to curve ¢ in Fig. 1, thus giving for 
hydraulic drive from 0 m.p.h. to 50 m.p.h. an average 
loss of 14 per cent., and for direct drive from 50 m.p.h. 
to 75 m.p.h. an average loss of 24 per cent. 

Turning now to the converter itself, the nearest 





ENGINEERING, August 21 and September 4, 1936. The 
fuel consumptions are calculated as the ratio of theoretical 
power to used engine power, and are given in per cent. 
of the fuel consumed by using mechanical transmission 
under various conditions. 


Fuel Consumptions. 





| “Electrical ,Mechanical) Hydraulic 


Trans- {| Trans- Trans- 
mission } mission. | mission. 
Per cent. | Per cent. | Per cent. 
Acceleration on level 0 m.p.h. 
to 72 m.p.h. ne - 121-5 100 101-8 
Drive on level at 72 m.p.h. 124-2 100 04-4 
up 1 : 200 at 63 m.p.h. 120-0 100 94-8 
117-2 100 | 94-4 


, 1: 100at53 m.p.h. 


asLe II.—Balancing Speeds for 260-h.p. Railear with 
Electrical, Mechanical, and Lysholm-Smith Hydraulic 
Transmission 


Weight of railear— Tons. 
Electrical transmission di met bis 38 
Mechanical and hydraulic transmission ... 33 


See Figs. 1 to 3, and ENGInerrRine, August 21 and 
September 4, 1936. 
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pao a M.p.b M pb. | Mp.h.- 
Balancing speed, level j 72 78-5 79-5 
up 1: 200 63 69-0 
et = 53 I 56-5 53-5 





for the fifth speed extrapolated from lower railcar 
speeds, using the slope of the measured losses at other 
gear ratios as a guide. On this basis, the losses in the 
Ganz transmission on the fifth speed will decrease 


converter size tested has a maximum efficiency of 87-5 
per cent., including booster pump, cooling arrangement, 
bearings and direct-drive clutch. A fan is not required 
for railears, as sufficient cooling of the radiator is 
obtained by the draught caused by the speed of the 
car. The efficiency curves for mechanical, Lysholm- 
Smith, hydraulic and electrical drive to the road wheels 
are given in Fig. 2, above. In this diagram curve a 
is for mechanical transmission, curve 6 for Lysholm- 
Smith hydraulic transmission and curve c for elec- 
tric transmission. These values have been used to 
calculate the acceleration curves on level track, as well 
as on 1: 200 and 1:100 upgrades. The results of these 
calculations are given in Fig. 3, which corresponds to 
Fig. 6 in Mr. Higgs’ article, page 245, ante. In Fig. 3, 
the full lines are for the Lysholm-Smith hydraulic 
transmission, the dotted lines for mechanical trans- 
mission, and the chain-dotted lines for electrical 
transmission. Table I gives a comparison in fuel 
consumption, and Table II the balancing speeds of 
mechanical, electrical and hydraulic drives. From 
Fig. 3 and Table I it is evident that the hydraulic 
drive is superior to the mechanical drive in regard to 
acceleration and balancing speed, with the exception 
of those speeds at which the mechanical gearing utilises 
the full engine speed, and that the fuel consumption 
in service, judging from Table I, should be somewhat 
lower for the hydraulic drive. 

Yours faithfully, 

AF. LysHoim. 
Aktiebolaget Ljungstréms Angturbin, 

Stockholm, Sweden. 





from 8} per cent. at 75 m.p.h. down to about 1 per cent. 
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COULOMB AND STRUCTURAL 
ENGINEERING. 


AT a meeting of the Newcomen Society, held at the 
Institution of Structural Engineers on December 16, 
Mr. 8. B. Hamilton read a paper on “ Charles Augustin 
Coulomb: A Bicentenary Appreciation of a Pioneer in 


the Science of Construction.” Coulomb, he said, was 
born in 1736, served as a military engineer, became a 
member of the Paris Academy of Sciences in 1786, was 
one of the Commission appointed to determine a new 
system of weights and measures, in 1802 became an 
Inspector of Public Instruction, and died in 1806. 
Throughout his life he seized every opportunity of 
carrying out scientific investigations, many of which 
displayed remarkable resource and originality, and 
led to results of far-reaching practical utility. It was, 
however, neither with his contribution to magnetism 
and electricity, nor his work on friction nor the theory of 
machines that Mr. Hamilton was concerned, but with a 
single essay written in 1773 entitled “* Essay on the 
Application of the Rules of Maxima and Minima to 
Statical Problems Relating to Architecture” which 
appears never to have been translated into English, 
although Thomas Young said of it that it rivalled in 
value any of Coulomb’s other memoirs ; and with his 
| experiments on the torsion of wires. 

In this essay, Coulomb discussed the problems in 
the form of a series of propositions, corollaries and 
remarks, and after reviewing Coulomb’s study of 
beams, piers and arches, Mr. Hamilton said that his 
contribution to the theory of structural engineering 
might be summarised as follows: In considering the 
strength of materials, he realised that brittle materials, 
subject to crushing, failed in shear. His attempt to 
calculate the one in the terms of the other was vitiated 
by his assumption, based on slender experimental! 
evidence, that cohesion, whether direct or transverse, 
was the same ; but the broad principle was a new and 
important discovery ; he recognised, at least impli- 
citly, the truth of Hooke’s Law and gave it its true 
place in elastic theory; his theory of bending and 
twisting, although incomplete from the standpoint 
of later elastic theory, was a sound contribution to 
knowledge, and still provided the basis of everyday 
calculations ; by a stroke of genius he anticipated 
the view, although his age lacked the technique to 
verify it, that elastic strains were due to distortion of 
the space lattice within a crystal, while plastic deforma- 
tion and fracture were due to the development, of 
slip planes; he derived the only satisfactory simple 
method of calculating the thrust of earth against a 
retaining wall; and he made a sound contribution, 
although it was later to be superseded by more direct 
methods, towards the investigation of the stability of 
the masonry arch, With Coulomb, Mr. Hamilton said, 
the theory of structural engineering entered upon its 
modern phase; no writer on construction before or 
since rendered so much previous theory obsolete. 








Tue Late Mr. A, F. Dick.—We note with regret the 
death of Mr. A. Forbes Dick, which occurred in a nursing 
home in Loughborough, on December 9. Mr. Dick, 
who was in his 58th year, had been appointed managing 
director of Messrs. The Brush Electrical Engineering 
Company, Limited, Falcon Works, Loughborough, in 
July of the present year. 


Propvuction oF Lron AND Street In Great Briray. 
—The monthly statement of the British Iron and Steel 
Federation, Caxton House, Tothill-street, London, 
8.W.1, shows that there were 113 blast furnaces in 
operation at the end of October, four having been blown 
in during the month, and two put out of operation. 
The production of pig-iron in October amounted to 
670,300 tons, compared with 650,800 tons in September, 
and 544,300 tons in October, 1935. The October pro- 
duction of steel ingots and castings totalled 1,060,500 
tons, against 1,027,000 tons in September, and 907,300 
tons in October, 1935. 


Prize ror CoMBINED Miners’ Sarery LAMP AND 
Frrepamp Detecror.—As announced in ENGINEERING 
at the time, the central committee of the Mining Associa- 
tion of Great Britain decided some months ago to offer 
a prize of 5001. for the best design of an automatic 
safety lamp which would not only give an unfailing 
signal of the presence of firedamp, but would also provide 
the maximum illumination for working purposes at the 
coal face. A representative committee, presided over 
by Sir Evan Williams, was appointed to draw up the 
oficial specification, and this, w ich is now ready, states 
that the alarm must give, under normal working condi- 
tions, an automatic and reliable signal to denote the 
resence of firedamp through as wide a range as possible. 
t is also stressed that the lamp should conform, as 
regards its safety and construction, to recognised stan- 
dards, and that simplicity of examination and adjustment 
isessential. Entrants must submit drawings and detailed 
articulars of their appliances to the secretary of the 
Mining Association, from whom further rticulars 
are obtainable, not later than June 30, 1937. he offices 
of the Association are at General Buildings, Aldwych, 





London, W.C.2. 
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NOTES ON NEW BOOKS. 


Jet-wave formation has been studied extensively 
during the last ten years, particularly by Dr. J. 
Hartmann at the Royal Technical College, Copenhagen, 
and many references have been made to his work in 
these columns. His researches on certain deformations 
which may occur with low-frequency disturbances are 
of fundamental importance and have led to some 
remarkable developments in many diverse branches of 
science. In a recent volume from his pen, entitled 
The Plate-Jet (Copenhagen: Danmarks Naturviden- 
skabelige Samfund, price 17 kr.), the author records the 
results of a further investigation into the behaviour of 
certain types of deformations, and the possible practical 
applications of a jet with deformations of the frequency 
of normal alternating currents for the synchronous 
commutation of such currents. After a short descrip- 
tion of the method applied in the production of the 
plate-jet by means of the electro-magnetic vibrator, it is 
shown that, by the application of the latter, the deforma- 
tions produced by a superimposed alternating velocity 
can readily be studied. In fact, the shapes of the 
deformations have been investigated photographically 
over wide ranges. In Chapters 3 and 4, an exceptionally 
clear account is given of the theory of the plate jet, 
the quantitative theory being based on the conceptions 
set forth in the earlier parts of the volume. An 
expression is developed for the change of the size of the 
plate in the course of time, an attempt is made to 
propound a theory of the cross-current method for 
superimposing an alternating velocity on a jet, and the 
experimental means for testing the various theories 
are described and illustrated. The remaining sections 
of the volume are devoted to discussions of experi- 
mental results, their comparison with the theory, and 
a short survey of high-frequency deformations, i.e., the 
more or less sinusoidal deformation characteristic of a 
wavelength of the same order of magnitude as the 
eireumference of the jet. Some problems of a nature 
closely allied to that of the main theme discussed are 
dealt with in an appendix. The volume is a model of 
exposition, is of great interest, and of considerable 
utility. 


The fourth volume, giving particulars of hull and 
sropeller tests made in the model tank installation in 
Rome, Annali della Vasca Nazionale per le Esperienze di 
Architettura Navale in Roma, Vol. IV, has recently 
been issued. The tests recorded apply to a cruiser, 
two cargo vessels, a passenger and cargo ship, and a 
vessel for coastal service. As in the preceding volumes, 
the results are given in tables and diagrams, the present 
volume adding, for the first time, a diagram showing 
the specific resistance of the models, in addition to the 
relative power values on the Telfer method. The 
results of propeller tests are recorded in the same 
way. Wave-making apparatus and equipment for 
studying the manceuvring qualities of ships on Lake 
Albano were put in operation in the course of 1935. 
The second meeting of naval architects connected 
with the tank-testing installation, took place on 
April 23 and 24, 1935, when nine papers were read 
and discussed, dealing with ships’ hulls, vibrations, 
stability, strength of structures, and with propellers. 
One, by Dr. Eng. Marcello Orlando, deals with a chart 
for designing propellers. The papers and discussions 
are included in the volume which is issued by the Istituto 
Poligrafico dello Stato, Rome. 


Ou Engines for Road, Rail, and Air Transport is the 
third edition of the Manual first issued under the title 
* Compression Ignition Engines for Road Purposes.” 
It is compiled by the staffs of the Commercial Motor, 
The Oil Engine, and The Aeroplane, and published, at 
5s. net, by Messrs. Temple Press Limited, London. The 
advances in the subject matter of the book have been 
so rapid and so great that no one interested in this 
type of engine can fail to be grateful to the compilers. 
The book is not highly technical in style but it should 
be useful to operators, young designers, and students. 
The section on aero engines is remarkably good. 


Statisties for the year 1934 show that the production 
of minerals, including me‘als, non-metals and fuels, 
in the United States amounted in value to 3,350 million 
dols., which was an increase of 31 per cent. as compared 
with 1933. Codes which came into operation during 
the year to ensure fair competition in all branches of 
the mineral industry were, in part, responsible for 
higher unit prices, but production in all the more 
important mineral commodities increased, notably in 
the case of coal, gold, silver, natural gas, cement and 
crushed stone. The recovery, however, both as regards 
quantity and value of mineral production, has been 
relatively less in the United States than in the rest of 
the world. Minerals Yearbook, 1935; Washington, 
D.C,, Superintendent of Documents, price 2 dols. (cloth), 
not only provides detailed statistics relating to mineral 
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production in the United States and other mineral- 
producing countries of the world, but also deals com- 
prehensively with the various factors affecting the 
industry, such as legislation, production and price 
regulation by producers, technical improvements, new 
processes, and new or extended uses. The volume, 
which covers 1,292 pages, is divided into four parts ; 
Introduction, and Survey of the Mineral Industries : 
Metals; Non-Metals; and Mine Safety. Parts LU 
and III naturally oceupy the greater part of the 
space. The unequal distribution of mineral resources 
is made evident by the fact that 80 per cent. of the 
total world production of the 28 most important 
economic minerals is absorbed by only eight industrial 
countries. Whereas in the past, supply and demand 
followed a more or less unrestricted development, more 
recently national policies have brought about extensive 
changes involving the mineral industry, the ultimate 
result of which it is impossible to foresee. Many trade 
agreements that have come into being during recent 
years are of an international character, often between 
producers forming what is in effect an international 
trust or monopoly. With others, there is a working 
agreement, or cartel, which permits the international 
control of prices ; copper, lead, oil, tin, and manganese 
may be included in this group. Such co-operation 
between producers in different countries may be 
desirable, inasmuch as it tends to counteract the effects 
of extreme economic nationalism. 


It is almost a platitude now to state that the accurate 
measurement and control of temperatures is of primary 
importance, not only in laboratory work, but in all 
metallurgical operations, and our readers are well 
acquainted with the gas, specific-heat, radiation, 
optical, electrical-resistance, and thermo-electrical 
pyrometers due to the researches of British and other 
scientists. A booklet in French, entitled Mesure des 
Températures, by Mr. G. Ribaud, Professor at the 
Sorbonne, deals with the subject, starting, briefly, with 
ordinary thermometers. It describes various other 
thermometers and their uses, deals with thermo- 
couples, and refers in detail to Kirchoff’s and the 
Stefan-Boltzmann laws of radiation, reviewing, in 
short, all the various types of pyrometers enumerated 
above, explaining their working and the results they 
yield. Diagrams show the principles upon which 
the instruments are based, and how the required 
connections are made. The book will be of most 
direct appeal to students of the subject. It is issued, 
at the price of 10-50 fr., by the Librairie Armand Colin, 
103, Boulevard St. Michel, Paris. 


Car Maintenance and Repair, by Arthur W. Judge, 
is Vol. IV of Messrs. Chapman and Hall’s Motor 
Manuals (4s. net each). The first edition appeared 
eight years ago, and it says much for Mr. Judge’s great 
diligence and alertness that such matters as petrol 
pumps, valve-seat inserts, fluid flywheels, synchro- 
mesh and pre-selector gear systems, as well as inde- 
pendent wheel suspension, are included. The book is 
written in a very sympathetic style, as though the 
author had personally encountered the difficulties of 
which he writes. The motorist in trouble and the 
garage mechanic in doubt will find much comfort and 
instruction in its pages. 


The investigations of Davy and Faraday on the 
nature of flame in the early part of the Nineteenth 
Century, pointed the way to the later researches of 
Bunsen, Baker and Bone, which have done so much 
towards elucidating and clarifying the many problems 
involved in flame phenomena. However, even at 
present, there are many factors of which we have but 
imperfect knowledge and in many cases but little 
conception. Much has already been published on the 
general study of the subject, and Flame, by Drs. O. C. 
de C. Ellisand W. A. Kirkby (London : Messrs. Methuen 
and Company, Limited, price 3s. net) is a further 
contribution. The authors are well qualified for this, 
being prominent members of the staff of the Flame 
Section of the Safety in Mines Research Board. After 
a short introductory chapter, reviewing the general 
and historical development of the study of flame, they 
give a general discussion which is divided into four 
principal sections. The initial sections deal with rise 
in pressure, gas-flow during an explosion, and the 
measurement of pressure, reference being made to the 
early attempts to measure the pressures produced in 
gaseous explosions, notably those of Cecil, nm and 
Berthelot, leading up to the recent studies of Allsop 
and Lieyd, who utilised an electrical recording mano- 
meter of low inertia and high natural frequency for 
recording very rapidly developed explosion pressures. 
Robinsen has devised a method employing the piezo- 
electric properties of crystals for measuring pressure 
changes in the vicinity of the head of a detonation wave. 
Certain earlier methods of recording the movement of 
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flame-surfaces are now of only historical interest. 
Methods now usually employed only upon special! 
problems, where photography is impracticable, have 
been based upon the rupture of low-tension electrical 
cireuits at metal strips placed in the path of the flame, 
the completion of high-tension electrical circuits by th: 
discharge across the flame upon its arrival at selected 
points, and current changes in electrical circuits. The 
latter part of the volume is devoted to a study of the 
processes through which an explosive mixture of gas 
may pass before it becomes flame, and those that take 
place in the gas immediately following the passage of 
the flame surface. It has been found that a large 
number of chemical reactions have velocities which are 
much greater than can be accounted for on the theory 
of reaction by kinetically activated molecules. Re- 
searches on the kinetics of various gas reactions that 
oceur in a heterogeneous phase at comparatively low 
temperatures have also shown that, with increasing 
temperature, the same reaction progressively exhibits a 
tendency to the evolution of a homogeneous phase. 
With their intimate knowledge of this field of research, 
the authors have provided a well-digested survey of th: 
subject in an interesting and stimulating style. 


The rapidity with which advances take place in 
technical and industrial chemistry make it extremely 
difficult for authors to keep a standard work up to date. 
One method of doing so is to issue supplementary 
volumes from time to time, after the main work has 
been published, and this procedure has been adopted 
in the case of Thorpe’s Dictionary of Applied Chemistry, 
Supplement Vol. IfI, by Drs. J. F. Thorpe and M. A. 
Whiteley (London: Longmans, Green and Co., price 
21s. net), comprising the glossary and a comprehensive 
index to the supplementary volumes which have 
recently been published. This is a valuable volume, 
since it is the result of the collaboration of a number 
of eminent. authorities in the branches of chemistry 
dealt with. Interesting observations are given in 
varied and important fields of applied chemistry. The 
authors have extended the glossary so as to include 
those words and phrases in general use, although not 
contained in the main volumes. Many new words have 
been coined and terms introduced which are peculiar 
to a particular industry or investigation; these are 
adequately dealt with. The authors have been for- 
tunate in having been able to enlist the co-operation 
of such able authorities as Dr. H. J. T. Ellingham, 
Dr. W. H. Gibson, Dr. D. Jordan Lloyd, Professor 
W. H. Merrett, and Dr. R. S. Morrell. Acknowledg- 
ment is made of the use of some of the definitions 
contained in volumes dealing with technical terms 
used in the textile industry. Professor Thorpe has 
performed a very valuable service in making a large 
amount of scattered information readily accessible. 
His work is firmly established and will continue to 
find favour among the large and growing class of 
readers for whom it is intended. 


Part I of Hinfithrung in die technische Strémungslehre, 
which comprised an introduction to present-day aero- 
dynamic theory, has now been supplemented by a 
second volume, published by Julius Springer, Berlin 
(price 5.70 marks), in which Dr. Bruno Eck describes 
the practical course in fluid motion followed by students 
in the Technical Academy at Cologne. In order to 
illustrate his lectures and to provide a means for 
individual experiments on a small, inexpensive scale, 
the author has constructed several pieces of readily- 
portable apparatus, notably a glass-floored, shallow 
open-water channel, in which flow patterns, made 
visible by powdered aluminium or other pigment, may 
be examined and photographed by illumination 
through the floor, or projected by the aid of an epidia- 
scope ; and, secondly, a wind tunnel weighing about 
16 lb. and consisting of a motor-driven fan and a nozzle 
through which a 50-ft. per second jet some 4 in. in dia- 
meter is discharged either horizontally or vertically 
into the open air. Appropriate instruments for pressure 
and force measurements allow a wide range of convinc- 
ing experiments to be performed, embracing not merely 
the exposition of aerodynamic apres but also quite 
complex applications, such as the stability and spinning 
of aircraft and the distribution of pressure over wings 
and other bodies. Dr. Eck has evidently encountered, 
and seemingly overcome very successfully, one of the 
major difficulties associated with teaching aerodynamics 
and hydraulics, and his admirably illustrated little 
book will prove a source of information and inspiration 
to all who are engaged in learning, or lecturing on, 
these subjects. 








Hatron-BeaRLey Ling, Great WESTERN Rartiway 
—The Great Western Railway's single line from Hatton, 
near Warwick, to Bearley, near Stratford-on-Avon, is 
to be doubled. The length of the doubling is about 4} 
miles and involves the widening of five bridges. 
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LABOUR NOTES. 


REPRESENTATIVES of the Shipbuilding Employers 
Federation and the Confederation of Shipbuilding 
and Engineering Trade Unions met in London last 
week for the purpose of considering the wages question. 
The conference was a preliminary one held under the 
unions’ agreement with the employers for the adjust- 
ment of differences, and it was largely taken up with 
the discussion of a statement submitted on behalf of 
the men by Mr. W. Westwood, president of the Con- 
federation. An official communication issued at the 
close stated that Mr. F. E. Rebbeck, president of the 
Employers’ Federation, in his reply (to the unions’ 
representative) admitted that improvement had taken 
place, but he pointed out that there was no guarantee 
that on the merchant shipping side it would be con- 
tinued indefinitely, and the industry had not reached 
the stage of making large profits. At the same time 
the employers recognised that a real measure of 
improvement had set in, and they were prepared 
to accept the principle of a further wages advance. 
The statement added that Mr. W. Westwood, president 
of the Unions’ Confederation, claimed that since the 
parties met a year ago there had been a general improve- 
ment in the industry. He said the tonnage figures had 
increased by 100 per cent., and the improvement was 
spread over all shipbuilding districts. Admiralty work 
was also much larger in amount and was likely to be 
increased still further. 





It was agreed that a joint negotiating committee 
representing the Employers’ Federation and the 
unions should be set up to consider the unions’ applica- 
tion for an advance early in the new year, and should 
meet on January 15. The formal application handed 
in on behalf of the Confederation of Engineering and 
Shipbuilding Unions was as follows :—(a) An advance 
of 6s. per week of 47 hours, with an equivalent advance 
to piece workers—2} per cent. for every Is.; (6) the 
consolidation of the time workers’ war bonus into 
their ordinary rates; (c) the repair work rate of 6d. 
per day or 3s. per week to be paid to the operatives in 
Scotland ; (d) the levelling up to the national uniform 
time rates by the abolition of district differentials— 
namely, for Aberdeen, 2s.; Dundee, 1s.; Isle of 
Wight, ls.; North-West England, 1s. 





The latest official report of the United Patternmakers’ 
Association states that at the end of November the 
number of unemployed members was 177, as compared 
with 160 a month earlier. ‘‘ While that appears to 
show,” Mr. Findlay, the general secretary, says, “ an 
increase of only 17, when we take into account the 
members who were sick last month and this month, 
there are in reality 69 less members working in the 
shops.” The total membership of the Association is 
10,622. 





At the end of November, 9,008 members of the 
Boilermakers and Iron and Steel Shipbuilders’ Society 
were “signing the books,” as compared with 9,303 
at the end of October. The number of members on 
superannuation benefit decreased during the month 
from 1,688 to 1,683, and the number on sick benefit 
from 915 to 876. There was a net increase in the 
membership of 258. The expenses in November 
amounted to 2,588/. 14s. 9d.; in October, which had 
to bear five weeks’ outlays, they were 3,2081. 7s. 





Mr. Mark Hodgson, the general secretary of the 
Boilermakers and Iron and Steel Shipbuilders’ Society, 
states, in the December issue of the organisation’s 
Monthly Report, that the executive council desire to 
be kept informed as to the number of members who 
are employed casually, “as employers in all sections 
of the industry—and some who are not employers 
but who have a special interest in it—are beginning to 
talk of a shortage of skilled men. We are not pre- 
pared,” it is added, “‘ to listen to these statements so 
long as we have members unemployed and others in 
large numbers working part-time only.” 


According to an official statement issued in London, 
Sweden is at present enjoying exceptional economic 
ind industrial prosperity. The volume of production 
is now 30 per cent. higher than during the boom year 
1929, and figures compiled by the Social Board indicate 
that 70 per cent. of the employers with 77 per cent. 
of the entire registered number of workers characterise 
employment as “very good” or “good.” The 
number of applicants for unemployment aid is about 
half of that reported a year ago. The total amount of 
wages paid last year increased by 8-2 per cent. 





Writing in the December issue of The Record, the 
organ of the Transport and General Workers’ Union, 
Mr. Ernest Bevin, the general secretary, says that 
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during the first nine months of 1936, the society made 
a net gain in financial membership, after allowing for 
lapses and wastage, of just over 50,000 members. 
“* Judging by the progress made during the current 
quarter,” he goes on to say,”’ we appear to be making 
new members at the rate of over 1,000 a week, whilst 
the ratio of income over expenditure is being well 
maintained. Up till the end of September our total 
membership had increased to approximately 540,000 
financial members, and our reserves are rising steadily 
towards the 1,000,0001. mark. There are two reasons 
for this increase in membership. The first is that in 
those industries where we hold agreements we have 
reached a very high standard of organisation, although 
there is still more work to be done before we reach the 
100 per cent. mark. Secondly, we have extended 
the organisation to the newer industries which are 
springing up, and, as organisation has been established 
we have proceeded to consolidate our position by first 
examining the wages and hours prevailing, and then 
building up agreements covering the employment of 
these new members. For not only must we have 
regard to the needs of the membership, but we must 
consolidate our position as we extend organisation.” 





Steel Facts, a publication of the American Iron and 
Steel Institute, states that basic wage rates of the 
country’s steel employees have been raised to a level 
about 19 per cent. higher than in 1929 as a result of 
increases which became effective generally throughout 
the industry on November 16. The new basic rate 
of pay is the highest in the history of the industry. 
The range of the advances was varied, but the average 
was close to 10 per cent. With the new rates in effect, 
the weekly earnings of employees will be 32 per cent. 
more than the 1935 average. Employment in the 
industry is now at the highest point ever reached, 
and exceeds the number at work in 1929 by approxi- 
mately 50,000, although steel output so far this year 
has averaged only 146,000 tons per day, compared 
with 175,000 tons per day in 1929. The average 
hourly earnings of wage earners in the industry is 
about 73 cents. Average hours of work are about 
40-5 per week. The latest wage advances will add 
approximately 75,000,000 dols. to the annual wage 
bill of the industry. 





The weekly organ of the International Labour Office 
at Geneva states that an Order issued on October 26, 
by the Council of People’s Commissaries of the Soviet 
Union provides for the reorganisation of the welfare 
funds established to improve the living conditions 
of building workers. A single fund will be established 
by every organisation specialising in building work 
carried out on the basis of fixed contracts, and into this 
fund will be paid, as from January 1, 4 per cent. of the 
net profit provided for in the building plan and 50 per 
cent. of any excess profits. This fund will replace all 
other funds and levies hitherto used to provide bonuses 
and to improve the living conditions of the workers. 
Similar funds will also be created for workers employed 
in building work carried out directly on their own 
account by undertakings, establishments and institu- 
tions without the help of the specialised organisations. 
Fifty per cent. of the proceeds obtained from any 
reduction in the cost of building and constructional 
work as compared with the estimates laid down in the 
building plans will be paid into these funds. 





One-half of the resources of the funds will be devoted 
to the construction of dwellings for the workers, engi- 
neers and salaried employees concerned. The remainder 
will be used to improve material and cultural conditions 
(day nurseries, children’s playgrounds, clubs, dining 
rooms, &c.), to finance additional building operations, 
to promote rationalisation and the spread of technical 
knowledge, and to provide bonuses for exceptional 
workers. The way in which the funds are to be used 
will be chosen by the person in charge of the works, 
in agreement with the inpetent trade union committee. 
Every quarter, 50 per cent. of the sums due will be 
paid into the funds. Accounts will be settled finally 
after the annual balance sheet of the organisation or 
undertaking has been struck. It is forbidden to set 
up any other funds for the improvement of the living 
conditions of building workers or the payment of 
bonuses, and no resources other than those of the 
specified funds may be used for such purposes. 

The Ministry of Labour estimates that at Novem- 
ber 23 the number of employees, between the ages of 
16 and 64, in employment in Great Britain, exclusive 
of agricultural workers, was approximately 11,120,000. 
This was 17,000 more than at October 26, and 560,000 
more than at November 25, 1935. 





At November 23, there were 1,367,492 persons on 
the registers of employment exchanges in Great 
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Britain who were out of a situation. This was 21,703 
more than at October 26, but 249,745 less than at 
November 25, 1935. The total included 1,091,011 
men, 41,987 boys, 192,659 women, and 41,835 girls. 
Of the total increase of 21,703 between October 26 
and November 23, 1936, agricultural workers accounted 
for approximately 9,000. Some part of this increase 
may be attributed to the provisions of the Unemploy- 
ment Insurance (Agriculture) Act, under which benefit 
became payable to unemployed agricultural workers 
insured under the agricultural scheme as_ from 
November 5, 1936. 


There were registered as unemployed in Great Britain 
124,742 men, 2,924 boys, 57,797 women, and 3,180 girls, 
who were on short time or otherwise suspended from 
work on the understanding that they were shortly to 
return to their former employment. The total of 
188,643 was 4,786 less than at October 26, 1936, and 
32,800 less than at November 26, 1935. 


Of persons who normally seek a livelihood by means 
of jobs of short duration there were on the registers in 
Great Britain, 65,601 men, 108 boys, 1,742 women, 
and 16 girls. These are largely employed in dock and 
harbour service. The total of 67,467 was 5,125 less 
than at October, 1936, and 14,415 less than at 
November 25, 1935. pa 

The total of 1,623,602 persons on the registers at 
November 23, 1936, included 1,379,932 insured persons 
who were applicants for insurance benefit or unemploy- 
ment allowances, 135,372 other insured persons (inclu- 
ding insured juveniles under 16 years of age), and 
108,298 uninsured persons, Of the 1,379,932 applicants 
for benefit or allowances, 717,718 had claims admitted 
for insurance benefit and 582,580 had applications 
authorised for allowances; the balance of 79,634 
ineluded 45,140 persons whose position under the 
conditions relati o contributions paid and benefit 
received had pty determined, 8,718 persons who 
had been disqualified for short periods from receiving 
benefit, and 25,776 persons whose needs had been held 
not to justify payment of unemployment allowances, 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
November are estimated to have resulted in an increase 
of about 20,200/. in the weekly full-time wages of 
about 223,000 workpeople. No reductions in rates of 
wages were reported during November. The principal 
increases concerned coal miners in Leicestershire, Not- 
tinghamshire and Warwickshire, workpeople employed 
at iron puddling furnaces and in iron and steel rolling 
mills in the Midlands, South Yorkshire and South 
Lancashire, tinplate workers inSouth Wales, Monmouth- 
shire and Gloucestershire, hosiery workers in the 
Midlands, and brickmakers in various district. The 
changes so far reported in the eleven completed months 
of 1936 have resulted in a net increase of about 
422,0001. per week in the full-time rates of wages of 
3,520,000 workpeople, and in a net decrease of 1501. 
in those of 500 workpeople. 


The number of trade eneee involving stoppages 
of work reported to the Department as beginning in 
November, was 100. In addition, 16 disputes which 
began before November were still in progress at the 
beginning of the month. The number of workpeople 
involved in the above disputes, including workpeople 
thrown out of work at the establishments where the 
disputes occurred, was nearly 35,000, and the aggregate 
duration in November of the disputes was about 
156,000 working days. 

At a meeting in Rome on Saturday last, the Italian 
Cabinet approved a Decree establishing a 40-hour 
working week in industry. According to the provisions 
of the Decree, 42 hours a week may be worked where 
“* industrial operations are of a continuous character,” 
and industries may be excluded from the scope of the 
Decree where “ special conditions ” make it necessary 
to work longer hours. It is assumed that the second 
of these ‘“ concessions” applies to the armaments 
industry, which was recently working a 60-hour week. 
Overtime is permissible in all industries up to 12 hours 
a week ‘* where the work cannot be done by taking on 
extra labour.” 








Swine Bats iw THe T.S.‘ Warsprre’’: Errarum. 
—In our account of the fresh-water swimming bath in the 
training ship Warsprite, given on page 647 ante, the 
name of the firm installing the purification plant was 
inadvertently given as Messrs. Bell Brothers (Domestic), 
Limited, instead of Messrs. Bell Brothers (Manchester 
1927), Limited, Calder Iron Works, Denton, Manchester, 
the first-mentioned firm being actually a subsidiary of 
the latter. 
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PRESENT-DAY PROBLEMS OF THE 
ROLLING-MILL INDUSTRY.* 


By Atuert NOLL. 


It may be emphasised as noteworthy that in the realm | 
of the rolling mill, even more than in the related fields 
of the steel industry, it has been chiefly practical 
observation which has led the way in the solution of 
the problems besetting the rolling-mill expert, the 
explanation and confirmation being only subsequently 
provided by theoretical men. As it is not possible to 
provide an exhaustive discussion of the entire German 
rolling-mill industry, we shall here content ourselves 
with a number of cursory glimpses of the wealth of 
present-day problems. 

Small-Section and Rod-Rolling Plants.—In_ the 
complex field of small-section rolling, in which many 
innovations have been produced during the last few 
years, we shall concentrate on the development of the 
entire installation to the exclusion, as far as possible, 
of questions of detail. The requirements of these plants 
with regard to their rolling programmes, outputs, initial 
cross-sections, &c., are so varied and manifold that 
widely differing plants have developed in accordance 
with the different demands. Fig. 1, on Plate XX XVII, 
shows a rolling mill which, from ingots of from 185 mm 
to 165 mm. square and a weight of 240 kh., produces 
direct, round and square rods 5 mm. to 10 mm. in 
diameter, packing hoop iron from 10 mm. to 22 mm 
wide and 1 mm. thick (on the rod mill), steel bars 8 mm. 
to 25 mm. round and square, strip steel 12 mm. to 
60 mm. wide and I mm. to 15 mm. thick, angles of 
15 mm. to 40 mm. side, and billets of 70 mm. by 
70 mm., with an output of 200 tons in 8 hours. 

In accordance with these requirements, the installa 
tion of the finishing roll trains had to be plarmed in 
such a way that rolling could take place either on one 
or on the other, or also on both simultaneously 
Especially, in order to finish-roll the wire from the 
thick cross-section directly, a roughing train of rolls 
with consecutive stands had to be chosen, of which 
the first two act independently of each other as single 
stands, while the last four act together continuously. 
The semi-finished product leaving this roughing train 
is cropped on two shears and sub-divided, and can then 
be transported by a conveyor to the loading point ot 
be further rolled in the large mills adjoining. The 
rolling trains following the roughing mill also consist 
of two finishing groups, which are arranged with 
respect to each other in such a way, that a common 
second continuous six-stand intermediate rolling mill 
provides both groups with material for rolling. The 
first of the finishing groups with side-by-side rolls 
serves for the production of the required small-section | 
rolling programme, while the second serves for the 
rolling of rods and packing hoop iron. The mate rial | 
coming from the intermediate mill passes, in the case 
of small cross-sections, by way of a repeater, into the first 
stand of the small section train; in the case of larger 
cross-sections the rod passes out and is placed in front 
of the first stand by means of conveyor rollers, In | 
accordance with the varied rolling programme of this | 
small-section group, a mechanical cooling bed is | 
arranged behind the train with a length of approxi 
mately 70 m., and having a rotary shears as well as the | 


} 
| 
| 
| 








requisite conveyor machinery The second finishing | 
group for rods and packing hoop iron is sub-divided into 
a continuous train and the usual rolling trains, in which, 
as usual, the rods are returned on the oval side by 
catchers, and on the square side by automatic repeaters 
The coiling takes place on Garret reels, and the rolled 
material is carried to stock by belt conveyors. The 
rolling mill is arranged in such a way that all the 
installations can be operated simultaneously when the 
roughing train is working at capacity. Special atten 
tion should be draw, to the direct rolling of ingots on 
a continuous rolling train, which becomes necessary in 
order to meet all requirements. 

The example, shown in Fig. 2, on Plate XX XVII, 
illustrates how a vecy varied rolling programme was 
met in another case It was essential to produce rods, 
5 mm. in diameter, in bundles of not more than 135 kg., 
rods of 6 mm. to 30 mm. round and square, strip steel 
and tube strip 50 mm. to 200 mm. wide, while there 
was a further condition that the rolling should be | 
mechanised as far as povsible, and that the hourly 
production should be 21 tons, The first-pass material | 
comprised pre-rolled billets, 100 mm. by 100 mm. for | 
wire, and 70 mm. by 70 mm. and 90 mm. by 90 mm.., | 
and blooms 130 mm. to 210 mm. in width by 50 mm. 
in thickness for strip steel and tube strip, their length 
being 1-8 m. The two gas-fired gravity-discharge 
furnaces, with an hourly production each of 12 tons, 
served the three-stand 450 mm. three-high roughing 


of a roll table with edge box in front of the first stand, 


and a tilting table with built-in adjusting device behind | Second to the third stands. 
In order to improve the quality of the strip steel | are again returned by catchers, while the square sections 


* Paper read before the Iron and Steel Institute, at | 4nd tube strip, a two-high stand with horizontal rolls | are automatically repeated. Five continuous stands, 
Diiaseldorf on Tuesday, September 22, 1936. Abridged. | is arranged in front of the roughing train for the pur- | provided with roller bearings, serve for the production 
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Fig. 9. ROLLING MILL FOR STEEL STRIP 
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mill train, which was completely mechanised by means | the above-mentioned stand, as well as by means of | pose of de-scaling the blooms coming from the furnace. 
repeaters from the first to the second and from the! For rod and bar rolling, the oval sections from the 


double-duo train and the small-section finishing train 
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rods. For the purpose of improving the cross-; conveyor installation at the end of which it rolls off 
ction, the rolling speeds are so much increased | on to a stacker, from which several consecutive bundles 
between the double-duo train and the adjacent open-| are stacked and loaded by means of a special crane. 
pass finishing train, and between the latter and the |The emerging tube strip is cut into lengths of 4 m. 
continuous wire rolling stands, that only short loops | to 8 in. by means of rotary shears, the speed of which 
‘re formed at these points. | corresponds to the emerging rolling speed, and is then 
he 350-mm. double-duo train with four stands and, | automatically stacked in a special device. The eccen- 
hind them, two continuously operating three-high | tric cooling bed is in two parts, 80 m. in length, and 
rolling stands with roller bearings, serve for the produc- | has rotary shears. For the production of rods a four- 
tion of strip steel and tube strip 50 mm. to 200 mm. | line rolling system was chosen and, in order to ensure 
wide. For edging, two stands with vertical rolls are| a finished product which would be, as far as possible, 
built-in in front of the third double-duo stand and in| true to dimension, the four roll lines were distributed 
‘ront of the first three-high rolling stand. The emerging | over two groups of the continuous finishing train so 
‘trip steel is coiled by two automatic hoop reels into | that two roll lines are included in each group. 
round bundles ; from these reels it is moved on to a Another plant is a special rolling mill for the produc- 
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tion of round and square bars, 5 mm. in diameter and 
upwards, coiled or straight, and of strips and angles 
of small dimensions. The raw material for this rolling 
programme consists of pre-rolled billets, 100 mm. and 
120 mm. square, from which may also be produced 
wire coils weighing 160 kg. in the open-pass mill 
adjoining the continuous roughing and intermediate 
mills. A further requirement was wire coils weighing 
230 kg., for the production of which a continuous finish- 
ing mill became necessary. Owing to the very long 
loop formation in the finishing mill, it is well known 
that wire coils of only approximately 85 kg. are rolled 
in wire mills with ordinary rolling trains. In the 
present case, the finishing mill was designed in such a 
way that the speed of each successive stand increased 
in proportion with the decrease in cross-section, so 
that no loops, or only very short loops, are formed. 
The cooling-bed installation consists of two independent 
80-m. long cooling beds, each of which is provided 
with a double approach channel, so that two rol] lines 
may arbitrarily be led to the cooling beds from each 
finishing stand and can be sub-divided by rotary 
shears. 

The arrangement shown in Fig. 3 and also in Fig. 5, 
on Plate XX XVII, which has two independent cooling 
beds with two channels each, was chosen for reasons 
of reliability of operation. This method avoided the 
construction of a quadruple approach channel, simplified 
the entire crosswise movement, and provided two 
separate shears with bundling and loading installations. 
Owing to the considerable rolling speeds with which 
present-day and _ recently-constructed rolling mills 
operate, it is difficult to place the rods cut by the 
rotary shears with their ends aligned on the cooling 
bed. In view of the fact that alignment by hand in 
front of the shears consumes much time, a directing 
roller conveyor was built into the directing plate 
between the approach channel and the cooling bed. 
The rollers of this conveyor rotate continually. When 
the rod is pushed by the combs into the cogs of the 
rollers, the latter convey the rod longitudinally until 
its point strikes against a stop, which brings the rod 
to rest. As the mechanical cooling beds belong to the 
most important and largest auxiliary installations in 
the small-section rolling mill, it appears advisable to 
deal with a few more special forms. Besides the 
cooling beds for small-section mills with two to four 
approach channels, some have also been built for wire 
mills, having up to six channels. 

Fig. 4 shows, for instance, a new construction of this 
type, namely, an approach roller train with three 
channels, the essential characteristics of which are 
that the rods are dropped without skidding, direct 
from the approach channels on to a carrier, the free 
drop being used to straighten them. A further advan- 
tage of this method of discharge is that neither end is 
inclined to be caught up with adjoining rods. 

Strip Rolling Mills.—In order to complete the survey 
of the production of lighter sections, and of narrower 
strip, an attempt is made below to give a short summary 
of the present-day technical practice in the production 
| of hot-rolled strip. The production of strip with a width 
of 15 mm. to 600 mm. in Europe has been effected by 
| means of three kinds of mills, use being made as far as 
possible of continuous rolling. The plant illustrated 
in Fig. 9 rolls strip from 15 mm. to 80 mm. wide ; 
| that in Fig. 10 rolls strip from 80 mm. to 250 mm. 
| wide, and the plant shown in Fig. 11 rolls strip from 
250 mm. to 600 mm. wide. The mill illustrated in 
Fig. 9 consists of a three-high roughing mill with two 
stands, a three-high intermediate mill with four 
stands, and two groups of continuous finishing stands 
arranged in lines. The latter are designed as three- 
high stands with a thin centre roll and a friction-roll 
drive with roller bearings. The first pass is made with 
billets 50 mm. to 70 mm. square. As the finishing 
stands work continuously, the strip is still very hot 
when it reaches the reels, so that a very small thickness 
and the smallest possible dimensions are attainable. 
Reels with vertical winding drums are generally used 
for winding the narrower kinds of strip. In the case 
of medium-size strip, the output of such a plant is 
60 tons to 80 tons per shift. 

In the mill illustrated in Fig. 10, the first pass is 
made with billets approximately 110 mm. wide for 
narrower strip, while blooms 660 mm. to 80 mm. thick 
are used for strip up to 250 mm. wide. To ensure 
adequate scale breaking, the first stand in this plant 
is an edging pass. A three-high mill stand with stepped 
rolls and a lifting table behind it serves as a roughing 
stand. The strip is moved to the next pass through a 
chute in front of the stand. After the third to fifth flat 
passes, the strips are upset on a stand with vertical 
rolls, after which they are given three further flat 
passes on a double-duo train. Then follows the 
finishing edging mill, which is succeeded by three flat 
passes on three-high stands with thin centre rolls and 
friction-roll drives or four-high stands. Here also, 
roller bearings are used extensively. Two automatic 
strip reels with their respective mechanical devices 
finish the process. A rotary shears can sub-divide 
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the strips in accordance with requirements. This 
installation also operates as far as possible auto- 
matically. The production of the plant amounts to 
150 tons to 240 tons per shift. 

A three-high roughing mill is no longer suitable for 
the rolling of 250 mm. to 600 mm. wide strip in the 
plant shown in Fig. 11, for which reason a continuous 
roughing mill is employed in this case. The first pass 
is made with 65 mm. to 80 mm. thick blooms, which 
likewise then receive an edging pass on a stand with 
horizontal rolls. After three flat passes there follows 
an edging pass, then two further flat passes, and after 
the latter the finishing edging. After these operations 
the strip receives a further three or four flat passes, 
the last three of which are made through special four- 
high stands. Finally, the strip is also wound into 
bundles on automatic reels. Rotary shears with an 
adjoining stacking device and a cooling bed are also 
desirable for this plant, which operates as far as possible | 
automatically. 
360 tons to 400 tons per shift. 


These three strip-rolling mills illustrate the usual) front and rear ends of the strip a certain amount of 
forms of construction as developed during the last few | the initial length will therefore have to be regarded as 
they can, however, be varied to conform to| waste, and, in order to keep the proportion of the 
: | latter as low as possible, one is forced to employ very 
In Germany, and even | large initial strip lengths. 
| considerable end waste will still arise in the case of an 


years ; 
local conditions, 

Rolling Mills for Wide Strip. 
more so in England, the sheet-producing plants are 


concentrated in a few districts, in which a guild of | initial strip length of over 100 m. 
be seen that in the case of the usual American process, 
value of this formerly highly | the unavoidable waste, or at least the yield of end 


specialist and expert workmen may be said to have 


heen created. The 


| 


important work has been decreased by the change in | 


methods, while there arises further the problem of 
what is to be done with the labourers who have to a 
considerable extent become superfluous. During the 


last decade this question has become a very difficult one | sheets in strip form, which can only be manufactured 
in Europe, owing to the fact that the advantages of | in costly continuous strip mills. 
on the other | an attempt were made to avoid waste by rolling out 


wide-strip rolling are so obvious, while, 
hand, the difficulties consequent upon the large capital 
requirements and the labour problems to be solved are 
most disturbing. The tremendous demand for sheets 
and the constant increase in this demard consequent 
upon the large increases in population during the post- 
war years, soon contributed in America towards the 
realisation of the designs for continuous wide-strip mills. 

In Europe, also, the transition to wide-strip produc- 
tion, with its subsequent cold-finishing, was looked 
upon as a dangerous competitor for the sheet rolling 
mills, and it became clear that, so soon as a start was 
made in one place, further plants would have to follow 
very During the last few years the attention 
of sheet producers was continually drawn particularly 
to the advance in the cold-rolling of wide strip. New 
knowledge regarding cold deformability permitted of 
unsuspected reductions of cross-section, so that strips 
approximately 6 mm. in thickness were flattened to 
0-25 mm. thickness in seven to nine passes without 
intermediate reheating. Without going further into 
the several steps in the development, one need but 


soon. 


remark that the influence of the more powerful tension | 


on the rolled material, and the effect of the bright finish 


of the rolls, their bearings, and the lubrication and | produce the drawing action, it is obvious that this 
cooling of the rolls and rolled material became recog- | process requires machines which have to cover a long 
To this must be added the increased | drawing length in accordance with the prevailing rolling 


nised in this way. 


value of the product due to the process, which had a | length. 


favourable effect on the surface, the accuracy of dimen- 


sions, and the material. 





| 


| 





ordinary development in America is considered, it is | 


not easy to understand the hesitating attitude prevalent 
in Europe on the part of the technical expert. 
in the last two years has the doubt of the dissenters been 
overcome, 80 that a large plant for the production of 
wide strip now also approaches completion in Germany. 

Fig. 12 illustrates this rolling mill for the production 
of strip 1,250 mm. wide and 1-6 mm. thick. Blooms 
of approximately the width of the strip to be produced, 
and of appropriate thickness, are chosen as raw material. 
The possible output of the plant, which consists of a 
roughing mill and a finishing mill, will be 40,000 tons 
per month. The roughing mill has four simple two- 
high rolling stands, which are placed one behind the 
other at such a distance that the rolled material occupies 
only one stand at a time. 


| distribute the resulting finished strip length over a 
Only | 


The finishing train consists | 


of six 4-high stands, the speed ratios of which are so | 


regulated that the material is worked simultaneously 
in all the stands. For this reason the stands of the 
roughing mill can ‘e driven by alternating-current 
motors, while the stands of the finishing mill must be 
driven by variable-speed direct-current motors. 


The production of this plant averages | gripped in the reels, and that below a certain minimum 


Finally, when the extra-| strip in a zig-zag path past several guide rolls which 


The | 


first stand of the roughing mill simultaneously acts as | 


scale-breaking stand. According to its purpose, the 


rolled material emerging from the finishing stand can | 


either be wound into bundles on two winding devices, 
or it may be conveyed in entire lengths by way of a 
two-sided cooling bed. The latter is also designed in 
such a way that the strips move across it singly or in 


packs, Shears, by means of which the sheets can be sub- | 


«livided singly or in packs, are provided on the rolling- 
mill side of each cooling bed. The cut pieces are 


| stand to a multiple of that formerly produced. 


uathered into large stacks behind the shears, and are | 
then transported into the stockyard by means of a 
chain conveyor. 


ENGINEERING. 


Other plants which have been planned differ but | 
little from the successful American examples, such as | 
have become generally known in technical circles. It | 
is, however, evident that the number of these plants | 
will remain limited in Europe, as a comparatively high | 
output is essential for their economic operation. On 
the other hand, however, considerable efforts are being 
made to design wide strip mills for which the space 
required, the initial costs, and the output are limited, 
but of which the working costs nevertheless remain 
competitive. 

The cold-rolling plants used in America operate 
partly with consecutive stands, or in such a way that 
appropriately powerful reels are erected in front of and 
behind a four-roll cold-rolling stand, which by their 
pulling or braking action, exercise the necessary 
tension on the strip. The two reels alternate as pulling 
and braking reels, according .to the direction of rolling. 
This installation pre-supposes that the strip ends are 


length they cannot be deformed by the rolling. At the 


To take a concrete example, 


From this it may 


pieces which are not cold-rolled, increases rapidly in 
proportion to the shortening of the strip lengths. This 
is the reason for the American endeavour to employ 
lengths as long as possible for the cold production of 


If in reverse rolling 


the strip end in question at each pass, then the clamping 
of the strip in the respective braking reels would have 
to be released after each pass and re-attached after 
the end piece had been rolled out. This would have 
to be done each time, thus causing such a loss of out- 
put, owing to the change-over time, that the result in 
proportion to the number of tons produced would be 
just as unfavourable, or even more so, especially as the 
pulling action of one reel would also be lost in each 
case. 

In Europe these facts have led to the attempt to 
cold-roll wide strip in an endless shape, which is effected 
by welding together the ends of the initial strip after 
its introduction into the mill. It is then rolled out in 
this endless form. Such an endless rolling process, 
which in itself is not an innovation, has recently been 
applied by the Polish engineer Sendzimir in an 
experimental rolling mill at the Friedenshiitte, and its 
usefulness has been proved in principle. In this mill, 
use has also been made of very long initial strip lengths, 
in view of the fact, due to American influences, that 
particularly favourable change-over costs were antici- 
pated. As drawing machines are used in this case to 


Attempts are therefore made in the new 
plants to shorten the drawing length by guiding the 


are arranged above or next to one another, in order to 


shorter total length of space. 

For European conditions attempts may well be made 
to employ as raw material short strips, which latter 
can be produced by simple means. This will require 
plants which cost only a fraction of the initial cost of 
the large American plants, while they still make 
possible the production of sheets in strip form at 
reduced working costs. 

The Improvement of the Working of Old Sheet Mills.— 
We should be guilty of an omission if we did not 
attempt to show here how the old sheet mills try to 
obviate rapid obsolescence and enter into competi- 
tion with the strip mills. The old method of sheet 
production consisted of roughing the sheet bars in 






































Fig. 13, on page 708, illustrates a sheet mill for a pro 


duction of 3,000 to 3,500 tons per month for an averag: 


sheet thickness of about 0-7 mm. The plant consists 
of a three-high roughing stand, an intermediate stand 
and a finishing stand. Adjoining the finishing stan: 
is a flattening stand, which may be used for flattening 
according to the prevailing production programmes 
The sheet bars are heated either in a gravity discharg: 
furnace or in a walking beam furnace. It is expedien 
to provide this furnace with a sheet-bar removing 
device, the object of which is the rapid conveyance otf 
the heated bars to the chain table im front of the 
roughing stand. The roughing stand has a lifting tabl 
of special construction both in front and behind th: 
rolls; they are provided with two pairs of chains, on 
of which moves continually in the direction of rolling. 
while the other moves continually in the reverse sens 
In the present case (Fig. 6, Plate XX XVII), the two 
outer chains move away from the mill, and the two 
inner chains towards it. The method of operation of 
the semi-automatic or wholly automatic table is a- 
follows. 

The sheet bars, which at first are rolled individuall) 
on the three-high roughing stand, emerge behind the 
mill from between the centre and lower rolls, and are 
caught on the pair of chains moving away from the 
mill. The lift of the table is then actuated. During 
the lift the chain pairs change their level, so that 
approximately half-way through the lift the other 
chain pair, which moves towards the mill, catches the 
bars and, after the completion of the table lift, brings 
them again to the pass between the centre and upper 
rolls. This mode of operation ensures a shortening of 
the pass intervals. The lifting table in front of the 
train is provided with some further special devices, 
which automatically stack the sheet bars after a few 
passes. For straightening the slabs compressed-air- 
operated direct ledges are installed, which are seen in 
Fig. 6 on each side of the chains. The sheet bars 
which have been through the roughing stand (Fig. 13) 
then reach the intermediate stand and are there rolled 
further. The thicker kinds are immediately given a 
finishing rolling, while the thinner kinds are doubled on 
an automatic doubler and are carried by a conveyor 
belt to the pack furnaces. Subsequent to the inter- 
mediate heating the finishing rolling on the finishing 
stand takes place. 

The automatic doubler, illustrated in Fig. 7, doubles 
the sheet conveyed to it by a chain conveyor by bend 
ing it in the form of a loop, then laying the two ends 
one over the other, and then completing the doubling. 
All the steps in the doubling process are executed 
automatically and are initiated by push-button control 
from the central control station. This method of 
doubling has the advantage that, in the intermediate 
cutting of the sheet packs, the smallest possible quan- 
tity of scrap is discarded. The shears are erected 
behind the doubler in continuation of the roll train. 

Fig. 8 gives a comprehensive view of a sheet mill, 
consisting of a three-high roughing stand, a two-high 
intermediate stand and a two-high finishing stand. 
In the roughing stand, thé upper roll is set in motion 
by an electric starting device, which is connected with 
an electric balance for the upper roll, and which in 
this case also ensures the lifting and lowering of the 
centre roll by means of an electrical device accom- 
modated on the stand. After the finishing rolling, the 
sheet packs are conveyed to a rotary shearing plant 
(Fig. 14) to be cut. This plant consists of a group of 
shears with rotary blades, which cut the pack length- 
wise. The pack then goes to the cross shears, which 
are likewise provided with rotary blades, and which 
effects the transverse cut. The longitudinal-cut shears 
are shown in the centre of Fig. 14, and the cross-cut 
shears in the foreground. The shearing plant works on 
the continuous-operation principle, and may, further, 
be regarded as extremely efficient at an output of 
about 70 tons to 80 tons per 24 hours. Im order to 
complete the automatic process, both shearing groups 
are, further, provided with an arrangement which cuts 
up the cropped ends and passes them into pans or on 
to a conveyor belt. The combination of these mech- 





a two-high roughing mill, after which they were folded 
once or several times according to their thickness and | 
reheated, and finally rolled into the desired finished | 
sheet in two or more finishing stands. Except for | 
the usual foot-operated tilting tables, the stands had | 
hardly any mechanical auxiliary devices, and the | 
production depended more or less on the strength and | 
skill of the mill crew. During the last few years, 
works, first in America, and then also in Germany 
and other European countries, have attempted to 
develop more completely mechanised installations for 
sheet mills. Special attempts were made in the case of 
existing sheet mills, in which it was desired to relieve 
the labour of the workmen, to obtain a more efficient 
heat consumption, and to raise the output per finishing 


the last few years a German firm has mechanised a 
number of such mills and has developed more modern 


| constructions, 





During | 


anical devices constitutes an interesting development, 
for it removes from the plant once and for all a method 
of operation, which required the exercise of very con- 
siderable effort on the part of the workmen, and which 
was classed among the most strenuous operations in 
steel works. 

The Production of Very Wide and Heavy Sheet.—The 
| unexpected increase of shipbuilding in the United 
| States during the war confronted ship-plate producers 
| with the problem of the manufacture of sheets of con- 
stantly increasing dimensions, for which the Lauth 
three-high mill with a 3,860-mm. long roll body, 
which was at that time the largest in America, no 
}longer sufficed. Further, it seemed impossible 
obtain chilled rolls in the sizes required for a Lauth 
three-high mill from the foundries, and this fact led 
| the Lukens Iron and Steel Company to erect a reversing 
mill with working rolls supported over their entire 
{length the conversion of an existing stand with 
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horizontal rolls from a universal blooming mill 
being first taken in hand. In this plate mill the 
roll-body length was 5,182 mm., the diameter of the 
working rolls was 865 mm., and of the backing rolls 
1.270 mm. It was the forerunner of a mill built during 
the post-war years for the French firm of Marrel Fréres 
by a local machine works, the latter having a roll body 
length of 4,700 mm., a working-roll diameter of 1,000 
mm., and a backing-roll diameter of 1,400 mm. As a 
result of these dimensions it became possible to decrease 
the sheet thicknesses considerably, as compared with 
the previously-mentioned mill. A similar plate mill 
with still more favourable dimensions is at present in 
course of erection, and has a roll-body length of 5,000 
mm., working rolls 1,000 mm. in diameter, and backing 
rolls 1,500 mm. in diameter. It is not necessary to 
reproduce the well-known ordinary arrangements of 
these rolling mills; their large dimensions may be 
gathered from Fig. 15. 

Tube-Making.—In conclusion, we propose to deal with 

a plant used in the extensive field of tube production, 
in which the principle of continuous operation is 
adhered to throughout. A German tube mill some 
time ago introduced, and considerably developed and 
improved, a process for the production of butt-welded 
gas pipes, which had been taken over from the Fretz- 
Moon Tube Company, of Butler, Pa., U.S.A. It is 
well known that in the old butt-welding process the 
tube strip was cut into sections corresponding to the 
usual commercial lengths, which, after being heated 
to the welding temperature, were drawn from the 
furnace singly through a bell. In the Fretz-Moon 
process, on the other hand, the tubes are rolled con- 
tinuously from long coiled strips, the end of one already 
uncoiled and the beginning of the next strip being 
welded together electrically. The tube strip, having 
been coiled, is uncoiled by means of an uncoiling 
stand and passes through a straightening machine and 
also an eleetric butt-welding machine. In the latter 
the strip ends are welded together, whilst a subsequent 
planing machine removes the welding fin. A pair of 
driving rolls follow, and, after having formed a loop 
behind the latter, the strip enters the long heating 
furnace. This furnace is heated throughout most of 
its length by means of gas cross-burners. During its 
passage through the furnace the strip is gradually 
brought to welding heat, and after leaving the furnace 
it enters a rolling mill ; this has six pairs of successive 
rolls, which are arranged alternately vertically and 
horizontally. Between the first pair of rolls the strip 
is bent into a slotted tube, and between the second 
pair the strip edges are pressed firmly against each 
other, as a result of which they are welded together. 
In the subsequent roll pairs the tube is brought to 
the required dimensions. The endless tube length 
emerging from the mill is cut into the usual commercial 
lengths by means of an automatic saw, and these 
lengths are then cooled on a cooling bed in the usual 
way. The great advantage of this process for making 
butt-welded tubes is that the rolling can exercise a 
greater pressure on the edges to be welded together 
than has hitherto been possible by the bell-drawing 
process. The welding seam becomes much stronger 
than the point in the tubes produced by the old process. 
In the German plant the process was chiefly improved 
by ensuring the automatic action of the parting saw, 
thus making possible a considerable increase on the 
rolling speed previously obtained in America; the 
principle of continuous operation was, furthermore, 
applied as far as the finished tube ready for dispatch. 
From the cooling bed, on which the cut tubes are 
first cooled down to approximately 700 deg. C., they 
are moved automatically over a roller conveyor into 
a sizing rolling mill, in which the exact exterior diameter 
is obtained, while the roll scale is simultaneously 
removed both inside and outside by the spraying with 
high-pressure water. The tubes then automatically 
reach a second cooling bed of greater length, and, in 
order that they may be finished immediately, a third 
cooling bed, on which they are sprayed with water and 
cooled to room temperature. From this last cooling 
bed the tubes fall automatically into a tilting pan ; 
the latter rests on automatic scales, which weighs the 
contents at definite intervals, and then dumps them 
on to a table, behind which is an automatic milling 
machine. The latter mills off the sawing fin simultane- 
ously on both ends of the tubes, and they are blown out 
with compressed air. Subsequently the tubes are again 
moved automatically into a hydraulic-pressure testing 
machine, in which two tubes can always be tested 
simultaneously to a hydraulic pressure of 40 atmo- 
spheres to 60 atmospheres. This machine also operates 
automatically. Adjoining the testing machine are 
placed a pair of automatic thread-cutting machines, 
on which first one end and then the other end of the 
tube are provided with threads. To the last thread- 
cutting machine is coupled a machine for screwing-on 
sockets, which also works automatically. From there 
the tubes fall on to the bundling table and are imme- 
diately bundled and provided with the necessary tag 
and dimensions label. The individual tube bundles 


are then placed on a convevor belt, on which they are 
passed from the mill shop to the dispatch department. 
In the latter the finished tubes are weighed once more, 
after which they are put into stock or loaded up. 

This description shows that the material never 
comes to rest after leaving the mill department until it 
is absolutely ready for dispatch. In the works one plant 
for }-in. to }-in. tubes, and a second for l-in. to 2-in. 
tubes are in operation. As evidence of their complete 
success and economic efficiency, it may be stated that 
a third plant for l-in. to 2-in. tubes is in the course of 
erection. For smaller tubes the rolling speed is 1-2 m. 
to 1-6 m. per second, and for larger tubes, 0-8 m. to 
1-2 m. per second. The hourly production amounts 
to 6 tons of }-in. tubes, 7 tons of }-in. tubes, 11 tons 
of l-in. tubes, 13-5 tons of 1}-in. tubes, and 14 tons 
of 2-in. tubes. The plants are in operation without 
a break throughout three 8-hour shifts per day. 








THE INTERNATIONAL INSTITUTE 
OF DOCUMENTATION. 
By Dr. 8S. C. Braprorp. 

A CONFERENCE of the International Institute of 
Documentation was held at The Hague from August 
11 to 15, 1936. The conference was a sectional one of 
directors of scientific and information centres, and those 
concerned with the records of firms and public bodies. 
The meetings were held in the new building of the Dutch 
Patent Office, After the opening ceremony, on Tuesday 
morning, August 11, the conference divided into two 
sessions: a committee of directors of scientific and 
technical information centres, and a committee of 
chiefs of correspondence files in firms and public 
undertakings. The programme of the former committee 
included such subjects as the exchange of bibliographical 
cards and bibliographies, collaboration in replying to 
requests for information, problems of tariffs, and 
collaboration in the interchange of photographic and 
other copies of documents. A committee was formed 
to discuss the problem of charges for bibliographical 
information. Another committee was set up to 
endeavour to secure uniformity in the style of biblio- 
graphical references. The subjects of discussion of the 
other section were : The réle of documentation in 
connection with manuscript documents, such as letters, 
business reports, &c. ; Unification in methods of 
documentation ; questions of standardisation of the 
form of documents and of their classification and filing. 

The following morning a demonstration was given 
of the diazotype reflection copying process. The 
method depends on the facts that diazo compounds 
are destroyed by exposure to bright light and that the 
undestroyed compound will form a dye-stuff immedi- 
ately on addition of appropriate substances in solution. 
A sensitive film is prepared by coating thin cellophane 
with the diazo-compound. This is placed face down- 
wards on the page of the book to be copied with a 
finely meshed screen and a glass plate on top. Good 
contact is secured by means of a vacuum pump. The 
carrier is pushed under a powerful source of ultra violet 
light (e.g., an arc lamp) and exposed for a period of 
90 seconds (which it is expected to reduce to 30). 
The bright light destroys the diazo compound in those 
places where the light is reflected from the paper, but 
not in the places where there is printing ink, so that 
an exact copy of the printed matter is obtained of the 
same size. The copy is developed by sponging over 
with the solution of the dye-forming compound, the 
film being then squeegeed on to a piece of white paper, 
made tacky with rubber latex, so that the film will 
stick. The edges are cut with a guillotine and the 
copy is ready, the reproduction showing through the 
thin film against the white background. The whole 
process takes two minutes, and the operation can be 
carried out in daylight. Practically the only apparatus 
required is the carrier with the vacuum pump and the 
source of light; no technical skill is needed. The 
apparatus is not yet on the market, because various 
improvements are still being perfected. The cost seems 
to depend mainly on that of the cellophane tissue, 
which is more expensive than paper. But Dr. van der 
Grinten expects that the process will be cheaper than 
the enlarged microfilm or photostat methods. It is 
agers that this method may prove to be a means, 
or which there is a need, of supplying cheap reproduc- 
tions of scientific papers. The details of the theory of 
the process are described in a paper by Professor J. 
Boeseken in the I.1.D. Communications, vol. iii, 
Fasc. 3, 1936. 

The demonstration was followed by a meeting to 
study the technical apparatus available for documen- 
tation. Dr. Schurmeyer read an interesting paper, in 
which he described apparatus for the macro- and 
micro-photographic reproduction of documents. 
Following this paper, Mr. van Remoortel showed the 
simple apparatus he and Mr. Otlet had evolved, which 
can be used to make micro-photographs and project 
them on to a screen for reading. Subsequently Mr. 





Watson Davis described the apparatus he is developing 





for making microfilms, and particularly for reading 
them. He showed a cheap pocket lens, which was 
suitable for cursory examination, although it would 
prove rather trying to the eyes, if used for lengthy 
study. His apparatus will show the magnified 
image on a ground glass screen, and is intended 
to be used in the office. After this paper, the party 
visited the offices of the Bataafsche Petroleum 
Maatschappij, where they were entertained to lunch 
and afterwards inspected the extensive arrangements 
for the reproduction and printing of the firm’s maps 
and publications. An adjournment was then made to 
the Town Hall at The Hague, where tea was provided 
by the Mayor. In the evening of the same day there 
was a very enjoyable dinner at the old sixteenth century 
inn, Beukenhof at Oegstgeest. 

The following morning a visit was paid to Amsterdam 
and Hilversum. At the first town an inspection was 
made of the municipal clearing house, “ Giro.” This is 
a municipal bank, for the use of everyone in the town, 
workmen’s wages and transactions, large and small, being 
paid by cheque. The item of greatest interest was the 
photographic apparatus (Recordo), which automatically 
copies every cheque passed through the establishment. 
The laboratory of the Bataafsche Petroleum Maats- 
chappij was then visited, and also the room where is 
housed the card repertory of references to chemical and 
physical literature classified by the Universal Decimal 
Classification. The room was small, perhaps only 
12 ft. by 18 ft. In this repertory are added as many 
as 150,000 references a year, which are classified by 
this firm—surely the largest individual bibliography 
in existence, and an answer to those who say that the 
Universal Decimal Classification is unsuitable for the 
classification of references to chemical literature. Lunch 
was — by the company, the chair being taken 
by unt van Heurn, the chief of the intelligence 
department, who referred in his speech of welcome to 
the need for mutual collaboration in intelligence work, 
between business firms themselves, and with large 
libraries. He pointed out the advantages of the use 
of the Decimal Classification for classifying scientific 
and technical references, and for the purpose of co- 
operation in bibliographical work. In particular he 
mentioned the step, which had recently been taken, in 
establishing the exchange of bibliographical material 
with the Science Library. The party then proceeded 
to the Town Hall at Hilversum, where it was received 
and tea was provided by the Mayor. Considerable 
interest was taken in the municipal archives, which, 
like the majority of those in Holland, are classified by 
the Decimal Classification system. 

Friday morning was occupied by Mr. Watson Davis, 
who gave an interesting account of the latest develop- 
ments of the use of the micro-film in America, especially 
by Science Service. After six months of preparation, 
the Science Service scheme may be said to have started, 
since they have received their first paper for reproduc- 
tion. From time to time a considerable number of 
papers and works of scientific importance are written, 
which cannot be published on account of the small 
public to which they appeal. Science Service is willing 
to receive such papers, make a micro-film of each and 
keep the documents in its archives. Editors of scientific 
periodicals may publish abstracts of such works, with 
a note that complete copies can be obtained from Science 
Service. On demand, the latter will supply, either a 
copy of the micro-film for reading in an enlarging 
apparatus, or an enlarged copy. The micro-film 
would be supplied at a cheap rate. The price charged 
for the enlarged copy is 5 cents a page. But this does 
not cover the cost and will be increased. The stan- 
dardisation of micro-films was discussed. Inventors 
and manufacturers were recommended to adapt 
themselves as far as possible to the ordinary cinemato- 
graphic films. Whilst documentary micro-films are still 
in the initial stages, it seems undesirable to fix standards 
for exceptional formats. A resolution was passed that 
the Institut International de Documentation noted 
that a large number of scientific works appear without 
a sound financial basis. There were scientific studies 
of great merit, which, nevertheless, were only of impor- 
tance to a very limited number of workers. Many 
reports and studies were never published. It seemed 
desirable to seek methods on the one hand to avoid 
the wasteful publication of certain scientific works, 
and, on the other, to preserve these and make them 
accessible to those workers interested. For this purpose 
an organisation was needed for rendering available 
non-printed documents. This organisation would 
include a scheme for bibliographical information and 
for the production and distribution of copies. The micro- 
film offered great possibilities for the realisation of such 
a scheme. National and international associations 
concerned with scientific documentation were requested 
to study the problem and to co-operate in its solution. 
In particular, the associations affiliated to the Institut 
International de Documentation were requested to 
set up centres for the collection, presentation and distri- 
bution of micro-documents, and to indicate their 
contents by publishing the titles or abstracts. 
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Repertorium Technicum was held, at 


Friday evening a committee meeting of the|three-branch spray nozzle is fitted to a water pipe 
which the| which protrudes through the centre of the shaft on 


important decision was taken to issue a classified | which the specimen drum revolves, and a drum cover, 
index to the Patent Specifications of America, France, | furnished with a glass window, is placed over the speci- 


Germany, Holland and Great Britain from the com- 
mencement. 


men chamber. When the water is turned on the 


Library of the Technische Hoogeschool at Delft, the | while also rotating at a speed of three revolutions per 


party being received by Dr. Korevaar, the Librarian 


hour as before 


The library is interesting as being completely self-| of freezing cabinet are available, a smaller one for 


contained. 
ind photo-copies made on the premises. 
of the Council it was decided 


At a 


to issue 


final 


mecting 


al 


in which the entire drum may be introduced. 
The mechanism which drives the rotating-drum 


comprehensive guide to sources of information through- | shaft, and the rheostat for controlling the current 


out the world, on the lines of the Aslib Directory. 








THE WEATHER-OMETER ACCELER- 
ATED WEATHERING CABINET. 


Ir is generally recognised that while long-time expo- 
ure tests, out of doors, furnish the surest method of 
determining the worth of a protective coating, a care 
fully -designed accelerated test in the laboratory, 
even if it possess limitations, may, nevertheless, give 
valuable indications in a fraction of the time required 
for a prolonged test. Of late, increasing attention 
has been given to the perfecting and standardisation 
of laboratory testing equipment, and a compact 
piece of apparatus the Weather-Ometer 
weelerated-weathering cabinet—which has recently 
been brought to our notice, embodies some interesting 
features. It intended to imitate and_ intensify, 
ind hence determine, the action of the sun, rain, and 
temperatures on paints, varnishes, asphalts, oil 


termed 


18 


low 
products, roofing and paving materials, insulated wire 
und cable, and other products exposed to the atmo 
phere. A general view of the equipment employed 
is shown in the accompanying illustration. It consists 
essentially of a revolving aluminium specimen-drum, 
the internal circumference of which oblong 
metal coated wood-panel specimens are held in 
clips in a vertical position (test lengths of insulated 
wire are clamped at an angle of 33 deg. from the 
horizontal) ; a central violet carbon-are lamp, which 
is the source of light and heat ; a shielded fine water 
spraying equipment to simulate light rainfall ; a rotary 
«pray which represents heavy rainfall; and an electri 
motor and gearing which slowly rotate the drum. The 
‘pparatus is intended to operate continuously, and 
during each 24 hours the specimens are exposed to the 
light of the lamp and to the fine water spray for 17 
hours, to the heavy spray for the succeeding 3 hours, 


round 


or 


and to refrigeration, where this is considered necessary, 
for hour in separate freezing cabinet. The 
remaining three hours of the 24 are given to the inspec- 
tion of the specimens, after which they are replaced 
in the drum and the cycle of operations continued, 
It is stated that 30 cycles of 24 hours in the cabinet are 
equivalent to a year of actual exposure to all kinds of 
weather in the temperate zone 

The violet carbon-are lamp is enclosed in a trans- 
parent Pyrex globe, and, operating continuously with 
it, is the fine water spray, the inlet pipe of which is 
shown entering the drum on the right in the illustration 
The drum rotates at the rate of three revolutions per 
hour and each specimen is exposed to the stationary 


one a 


fine water spray for 90 seconds every 20 minutes ; 
during the remainder of the 17-hour period it is exposed 
to the action of the are lamp. This portion of the test 
usually run overnight, from 5 p.m. to 10 a.m., 
“0 as to leave the day-time hours free for the shorter 
periods of the cycle. As alre vy stated, the second 
wocelerated-weathering period consists in thoroughly 
drenching and cooling the specimens with a heavy water 
spray for three hours. The are lamp is first switched 
ff and raised clear of the drum by means of the 
tlexible cable and pulleys seen in the illustration, a 
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for the arc, are both accommodated on a base board 
beneath the cabinet. The former consists of a double- 
worm ball-bearing reduction gear driven by a fractional 
horse-power electric motor. The gear drives a jack 
shaft through a chain. This shaft, which is carried in 
self-aligning bearings, drives the vertical shaft, con- 
nected to the drum, through a 3 to 1 bevel gear. The 


| water supply to the apparatus should have a pressure 


THE 


of from 15 Ib. to 30 lb. per square inch, and an adequate 
drain outlet should be provided. When the arc lamp is 
in operation the curtain seen in the illustration is drawn 
round the apparatus to protect the occupants of the 
room from the light of the are lamp. The Weather- 


Ometer cabinet, several forms of which are available, 


is used by paint, asphalt, and dye manufacturers, 
testing laboratories, railway companies, motor-car 
manufacturers, oil companies, electric cable and wire 
manufacturers, and Government departments, in the 
United States and many other countries. Users in 
Great Britain include the London Midland and Scottish 
Railway, Messrs. Morris Motors, and Messrs. Pinchin, 


ONE HUNDRED AND 


For the refrigeration cycle two types | 


| 


Books are bound, catalogues are printed | accommodating individual test pieces and a larger 
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Johnson. It is manufactured by Messrs. Atlas Elec. 
trical Devices Company, 361, West Superior-street, 
Chicago, U.S.A., whose representatives in this country 
are Messrs. Willmott, Son and Phillips, Limited, 
St. John’s House, 124-127, The Minories, London, 


On the Saturday a visit was paid to the | pressure causes the nozzle to rotate, the drum mean- | E.C.3. 








CONCRETE PILE-DRIVING 
SPECIFICATION. 
Tue Institution of Structural Engineers has added 
to its series of reports a specification dealing with the 
driving of concrete piles.* The pre-cast and in situ 


| concrete piles covered by this specification include only 


those in which the impact test is normally relied upon 


| for determining the ultimate resistance to penetration. 
| In situ piles of the bored or pressure type and piles in 


which the concrete is rammed or otherwise faced out 
at the feet to form enlarged bases, are considered as 


| outside the scope of the report. 


| clauses 


For purposes of general procedure, in drawing up 
the specification piles are regarded as coming under 
six headings, and to each of these certain general 
may be applied. These general clauses, of 
which models are given, deal chiefly with the impact 
test and the interpretation of the results obtained, 
while the special clauses deal with the corrections to be 
applied to the values obtained from the impact test in 
order to arrive at the supporting value. Thus the first 
of the special clauses deals with consideration of the 
question of whether the hard stratum to which the 


| piles may have been driven is of sufficient thickness 


and strength to eliminate the risk from overloading the 


| structure. 


and a table is included of values of » (or 


} 
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FORTY-SECOND 


The corrections to be made to the permanent set as 
measured by a further measurement, or calculation, 
of the temporary compression, is dealt with in an 
appendix where the well-known Hiley formule is fully 
described and explained. 

This formule, which was described in an article by 
Mr. A. Hiley, in Enerneertnc, May 29 and June 12, 
1925, is as follows : 


Ww + >) 
“ ( wip 
86+ 2 


It is given in the report in the following simplified 

form : 
ne tn! 

_¢@ 

er 2 
W + Pe*®\. 

. —_— ) for 
w-+pP 
six ratios of P to W under four values of e. 

The value of e varies from 0-5 for reinforced concrete 
piles driven by double-acting hammers to 0-0 for piles 
with dolly deteriorated. The value h is not the actual 
drop, but a percentage representing the equivalent 
free drop. Thus, if H = the actual drop, for drop 
hammers released by a monkey, h = H, but for simple- 
acting hammers h 90 per cent. H, and so on. 

A further table is included giving various values 
for c, temporary compression, for cases in which it 
may not be convenient to record the actual compression, 
as for instance when driving piles from a barge at a 
distance greater than a few feet from another pile or 
other firm object. 

The appendix will perhaps be found the most useful 
part of the report, particularly to engineers in charge 
of constructions. It gives in a compact form a large 
amount of useful information usually only to be found 
scattered about in more bulky volumes. 


* Specification for Concrete Pile-driving. London: 
Institution of Structural Engineers. [Price ls. net.) 
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S.E.A.RINGS 


The original and still 
the first of its kind. 


RONALD TRIST & CO., LTD. 
|-3, BRIXTON ROAD, LONDON, S.W.9. 
“RESVALAR LONDON.” RELIANCE 3303. 


YARROW 


& CO., LTD., 
GLASGOW. 
SHIPBUILDERS 
MARINE ENGINEERS 8296 
LAND AND MARINE BOILERMAKERS 


RAPIER 


EXCAVATORS 


RANSOMES 
IPSWICH LONDON 


& RAPIER LTD. 
BOMBAY 
8498 


For Machine Cut Gear- of 
highest quality — TRY 


MOSS GEARS 


THE MOSS GEAR CO. LTD., 
Crown Works, Tyburn, 
Birmingham. 





OZONAIR 


AIR PURIFICATION PLANT 
DEODORISATION PLANT 
VENTEX AIR FILTERS 

SMALL PORTABLE APPARATUS 
OZON AIR Ltd., 1, eet i re St. Leonards Aon 


CRADLEY 
BOILERS 


CRADLEY BOILER CO., LTD., — 8576 
CRADLEY HEATH, STAFFS. 


BAXTERS 


* PATENTED KNAPPING MOTION” 


STONEBREAKERS 


and ALLIED SPECIALITIES. 8210 
W. H. BAXTER, Ltd., Leeds, 12. 


HIGH GRADE 


POWER 
PRESSES 


8 
HORDERN, MASON, & EDWARDS, LTD., 
PYPE HAYES, BIRMINGHAM. 





SPENCER— 


SPENCER HOPWOOD LTD, 
THAMES HOUSE, WESTMINSTER, 8S.W.1. 


PETERBOROUGH 
STEAM ENGINES AND a, 
GAS AND OIL ENGINEs, 
AIR COMPRESSORS, 
REFRIGERATING PLANT. 
See Advertisement, Page 27, Dec. 18 


6939 


& Ha L 4 


ENGINEERS, DARTF ORD, KENT. Est. 
Telephone: DARTFORD 3456. 
London Office: 10, ST. SwITHIN’s LANP, E.C.4. 
Telephone: MANSION HOUSE 7336. 


Teens FoR LAND 


AND MARINE PURPOSES 
LIFTS AND ESCALATORS 8668 


1785 


SAND 
FILTERS 


KENNICOTT wate SOFTENER CO., LTD., 
WOLVEREAMPTON. 


Estd. over 40 years. 8655 





ESTABLISHED 1807 


Fuller, Horsey, Sons & Cassell, 
SPECIALISTS in the 
SALE AND VALUATION 


of 
PLANT AND MACHINERY 
an 
ENGINEERING WORKS, 
11, BILLITER SQUARE, E.C.3. 


“MILLENITE” 


HIGH DUTY 
ALLOY IRON cz 
CASTINGS 


LAKE & ELLIOT, LTD., BRAINTREE. 





WILSON 
OILERS 


Lancashire. Cornish, Economic, 
Drvback, Multi-Tubular, &c., types. 
WILs 7 BOILERMAKERS LTD., 

LILYBANK WORKS, 


LONDON ROAD, GLASGOW, E.1. 8621 


HANDLING PLANTS 
OF ALL DESCRIPTIONS 
MITCHELL ENGINEERING 

Lrp., 8475 
SQUARE, LONDON, 


1, BEDFORD WwW. CG. 1. 


JAMES 


HOWDEN 


AND CO. (LAND) LIMITED 


Howden Ljungstrom Air Pre- 
heaters, Vortex Dust Collectors 
and Turbovane Fans. 


CAXTON towpon, ‘3 ee R, 
NDO 
195, SCOTLAND STRERT. GLASGOW. 


§ 
P & W. MacLellan Ltd., 
. CLUTHA WORKS, GLASGOW. 

Builders of Steel Bridges, Pithead Gears, Tanks, 
Marine Slipways, Lock Gates, Jetties, and Structural 
Steelwork, Manufacturers of Stee] Railway Wagons, 
Buffers and Sleepers, Contractors for Railway Plant 
and Stores of every des: ription. Chief Offices : 
129, Trongate, Glasgow. Registered Offices: Clutha 
House, 10, Princes St., Westminster, London, 8.W.1. 

8547 


STEEL 


WELDED STEELWORK 
TANKS, PLANT, DRUMS, 


BARREL 


UXBRIDGE 





8644 





WELDING 


SPECIALISTS IN SITE WELDING ON 
CONSTRUCTIONAL STEELWORK. 


Tue Lonpon WELpING Co., 


LTD., 8565 
55, West India Dock Road, 
London, E.14. 


*Phon 
East 1716 


\jpencer- Pionecourt Patent 


WASTE HEAT BOILERS, 
32 and 33, Farringdon Street, E.C.4. 8313 


ANYTHING IN GLASS 


BUTTERWORTH BROS., LTD., 9753 
Newton Heath Glass Works, Manchester. 


WELDED STRUCTURES 
ENGINE BEDS, GEAR CASINGS, ETO. 
322 
H. & T. DANKS (Netherton) Ltd., DUDLEY. 











DREDGERS 


OF ALL TYP 
FERGUSON BROs. (Port-Glacgow) LTD. 


PORT-GLASGOW 8539 





Mitine Engineers with Iron 
and Brass Foundries, Forge, Plating, Welding 
and Machine Shops, CAN UNDERTAKE MEDIUM 
and HEAVY ENGINEERING WORK.—J. 8. 
DOIG (GRIMSBY) LIMITED, GRIMSBY —— 





he Proprietor of British 


Patent No. 399796 for “‘ Improvements in 
and relating to the Production of Steel ” is DESIR- 
OUS of ENTERING into NEGOTIATIONS with 
interested parties for the granting of Licences there- 
under on reasonable terms or for the Sale of the 
—— outright.—Communications please address 

to Messrs. DICKER, POLLAK, MERCER, TENCH 
AND MEYER, Chartered Patent Agents, 20-23, 
Holborn, London, E.C.1. A 166 





SWITCHGEAR 


G. STATTER & COMPANY LIMITED 
82, Victoria Street, London, S.W.1. 


8577 
& Russell, 


Ltd. 
P MECHANICAL ENGINEERS, 
QUEEN'S WHARF, HAMMERSMITH, wW., 
ndertake SPECIAL MACHINERY Work of 
any description. 


WELL EQUIPPED SHOP 
LATHE WORK up to 10 ft. diameter. 


"Phone: RIVERSIDE 4416. 


LOCOMOTIVES 


STEAM OR DIESEL 
HUDSWELL, CLARKE & Co. Lr. 


RAILWAY FOUNDRY, LZEDS. 
legrams LOCO, LEEDS Telephone 20993 
London Office § 46, Victoria St., S.W.1. 
Telephone: Victoria 1133 8559 





| ) osser 








FORGING PRESSES 
BANDING PRESSES 
HEADING PRESSES 
SHELL PUNCHES & DIES 
WAVING ATTACHMENTS 
SPECIAL CHUCKS 
SUITABLE PUMPS, 
ACCUMULATORS & 


CONTROL VALVES. 


EAST FERRY ROAD ENGINEERING 
WORKS CO. LTD. 
MILLWALL, LONDON, E.14. 


THOS’. W. WARD, LIMITED. 


No. 13 BROWN & SHARPE 
GRINDER, 8 in. by 24 in. capacity. 
throughout. 

Shef. 6 in. cens. 8.8. & 8.C. LATHE (HENDEY) on 
5 ft. straight bed. Taper turning attachment. 

WE HAVE A LARGE RANGE OF HIGH GRADE 
MODERN MACHINE TOOLS IN STOCK. 

INSPECTION INVITED. 

PRIESTMAN DIESEL “CUB” EXCAVATOR 

(new 1936), with Skimmer and Trencher Equip- 


ments. 

PRIESTMAN PETROL/PARAFFIN DITTO (new 
1936), with Dragline Equipment, 32 ft. jib. 

Two MARINE BOILERS, 14 ft. by 12 ft., 160 lb. w.p. 

Four MARINE BOILERS, 9 ft. by 9 ft. 2 in., 200 Ib, 
w.p. 


UNIVERSAL 
Motor drive 


Write for “ Albion” Catalogue. 
*Grams, Forward, Sheffield ; "Phone 23001 (12 lines). 
ALBION WORKS, SHEFFIELD. 


2 OZ. TO 20 TONS. 

For over 80 years the manufacture ‘of special 
machinery and parts to specification has been our 
business. Something for practically every trade 
has be*n made during that time. Erections of 
plant have been carried out all over the British 
Isles. Our products have varied from a screw weigh- 
ing 2 ounces to a plant weighing 20 tons. . 


Tuomas Hunt & Sons, 


ay mae Road West, BATTERsta, 
ESTABLISHED 1854 


ALLDAYS « 
ONIONS 


BIRMINGHAM. LTD. 


SMITHY PLANT 


8437 








TRACINGS 


HIGH CLASS WORK—PROMPT DELIVERIES. 
J. W. SMITH, DRAWING OFFICE SERVICE, 
High Street, Coventry. 





esearch Engineers, Ltd., 
Northampton Grove, Canonbury, London. 
Design and construction of mechanical and 
tus, Experimental 
pecialise in scale 

and struct 
8751 


N.1. 
electrical machinery and ap 
work of any description. 
working models of large 
for exhibitions and travellers’ use. 








T* is Desired to secure the 
full commercial development in the United 
Kingdom of British Patent No, 400818, which 
relates to “ Improvements in and relating to Dis- 
placement Glass Feeders,” either by way of SALE 
or the grant of Licences on reasonable terms.—For 
—s apply PHILLIPS’S, 70, Chancery Lane, 

ndon, W.C.2. Alsl 


G tat Time Checking and Job 


Comes — Recorders (all makes), for 
quick cash sa Exceptional condition.—Write 
zx DETARCOL” * ‘c/o Y 990, Offices of ENGINEERING. 


CRANES 


GEORGE RUSSELL & CO., LTD. 
Motherwell 





8293 





Hi h Speed Steel Scrap 
URNINGS and MILLSCALE WANTED. 
Also STAIN LESS and MAWNET SCRAP. Highest 
prices paid. THOMAS OXLEY (1923) LTD., 
Shiloh Works, Sheffield. W 628 





' 
A lfred Herbert Ltd.,Coventry 
PAY BEST PRICES for SECONPHAND 
MACHINE TOOLS in good condition, by first-class 
makers.—Write, wire, or phone, and our repre«enta- 
tive will call. ‘Phone 8781 Coventry. Tel grams, 
LATHE, Coventry. W 305 





BABCOCK 





. VALVE 





VALUE 























[DEc. 25, 1026, 
A a Be 


ENGINEERING. 


































































































































ENGINEERING APPOINTMENTS OPEN. ‘Neneral Manager. —- Wanted anted, Mechanica] | — 
" = a It is advisable wh i te ial i SK for long established aircraft factory im full DRAUGHTSMAN for Estab ae f 
a po 8 to forwar: production, highly qualified — — London. Experience in light general « ~ | t 
a ‘ ° organiser of production. Must be sound engineer | gj vith k 7 sosta “> GC- 
Oiiccs for Pubteation ant Lavestice- f b A of wide eupetionse fn light mechanical cngiasetng Semtndinineeae — ost 3 Mut Adve! 
ments 35 and 36, Bedford Street, | you are una le to obtain and machine shop practice. Prior experience in air-] Apply by letter, stating age, experi aod Colua 
Strand, London. W.C.2. the PO3T you REQUIRE why not insert an | ‘T@ft production not essential. Age preferably not | required, whether married or single, ar ain Thi 
. . advertisement in our “Situations Wanted" |‘ exceed 35 years. Salary according to qualifi-{ copies of testimonials to “U.H.,” ¢ ae posses 
We desire to call the attention of our | Columns?’ cations.—Address, A 143, Offices of ENGINEERING. BARKER & Sons, LIMITED, 31, Budge Row 4 = The 
roadere to the mot on the above is our These are seen by the heads of all the leading 7 E.C.4. 4 108 1/- Pe 
and that no connection | concerns, : - Mi 
exists between tnois Journal and any/ The cost is small, being 4/- for the first four lines \ anager Wanted for Marine } Janted for E omeer = 
other publications bearing somewhat | or under, and 1/- per line after. Advertisements are | + ENGINE WORKS.—Write, stating quali- [re ungineerin: and 
similar titles. accepted up to Mid-day on Wednesday. fications, age, and salary required, to A 180, Offices Chemical Works, Ireland, CoM EN 
i - _ ~ ENT 
TeLeonapnic {“ ENGINEERING,” LESQUARE of ENGINEERING. DRAL GHTSMAN. Desirable have pra:t <now- 
ge LONDON, ’| ADMIRALTY, CIVIL ENGINEER-IN-CHIEF’S Sotems Work M todan of working Of machines and testing tallo- desig 
? 3 DEPARTMENT. Ssistan ‘orks anager | &taphy of Metals.—State age, experienc lary En 
TELEPHONE NuMBER—TEMPLE BAR 3668 (2 lines) 3 wana REQUIRED for important Retestien expected, to A 173, Offices of ENGINEERI —_ oo 
For further particulars of Subscription ivil En ineerin Assis- Works with large non-ferrous foundry.—Only . P r 4 — 
Rates and Agents Abroad see Leader Page, | [&y TANTS ~~ — ED Tene Drawing nn ee md —— Rawr gy y(t -—s an ———— J ig and fool | Draught “ren, 
centre 6 aver. Office. da salary ulred, 5 ces Ol KNGINEERING. < we eee Es : Si- 4 SS MES . - IRED, 
of pay , Candidates must have had good experience in the T t 1 N E C t ert p> naples yp hd y IDI - 
design of either general civil engineering, structural ° ° oas 7h RR > yA! ) 
steel or reinforced concrete, . — W oo ee AS ste 7 woY¥ ee el, ae . 
ADVERTISEMENT RATES. | The ettary will be in accordance with the qualifi-| woRKsS MANAGER. for mechanical pone ween ed — Ale 
cations and experience of the candidates appointed, ys yey eee ave ; > : ps 
The charge for advertisements classified under but will not exceed £9 per week. o pa SE dL Rd gh he \ anted, Senior Draughts- plate 
the Headings of Appointments Open, Situations Applications, stating age, giving full particulars | salary expected to A ike Offices of ENGINEERING MAN with experivnce in the mechanical to 5 
Wanted, Tenders, &c., is four shillings for the first pe yo ee be eae = a TH Coa 7 , = , 7 —— y TRACTION MOTORS.—Apply -tat ng requ 
four lines or undo, and one shilling per line up to| Of testimonials, to be addressed to THE CIVIL anh: M4 age and experience, and salary required to THE LAN 
on: inch. ‘The line averages six words. When | ENGINEER-IN-CHIEF, ADMIRALTY, 8.W.1. | |\/f C hine Shop Superintendent GENERAL ELECTRIC CO., LTD. Engineering “B. 
an advertisement measures an inch or more the Envelopes and = to be marked in top 4 for Commercial Vehicle factory. Must have | Works, Witton, Birmingham. A116 _ 
chatge is 124. per inch. Payment must accompany | 'ft-hand corner “ D.0.X.” A 29] experience in high-class work and able to submit MRP = 
all orders for «ingle advertisements (which should ey — = wey yen pe [)taughtsmen. —_ The British 
» delivered not later than Mid-day on Wednesday, ADMIRALTY. age, salary re , and give details of training anc om momeror 6 
pL neg eg ee ty — ~ ; - positions held 110 WORKS MANAGER, ALBION | 1,7, SAVER Caen CO. TED. rugby 
d 6, 12 13, 25% on 26, 33 . * *97y . MOTORS, LTD., Scotstoun, Glasgow, W.4. A172 ~ A A —_—- ~ ~ SENLO 
ee ssistant Civil Engineers : MECHANICAL and ELECTRICAL DEA\GHTS- 
—$<$——_—— II ey REQUIRED in the Civil Engineer-] V7 arrow & Co., Glasgow, |A-c.anip.c ) dy. 8 
n-Chief’s Department. ane » noch FR. . sp | Ap lication 't MANAGER D i "Offices, 
Candidates must be not less th 25 t REQUIRE the SERVICES of a CHIEF | Appt BO, MANAGER, Drawing Offices, 
EDUCATIONAL. | oS sense @f Gan Gn taeb etter te = ASSISTANT in their Marine Engine Drawing Office. i. BRITISH THOMSON-HOUSTON CO., LTD., 
ae a eeuteinitensities ——— | Members of the Institution of Civil Engineers or | He must neve a cound a—Trr of turbine and | US%y. A 127 
s Pras . » , | have passed sections A and B of th ination | Water-tube boiler design, and of arrangement and iT 
Yorres po n dence Yourses qualifying for poe Ro Membership pg ang detail] work with special reference to high speed raughtsm en Re qull ed, 
and PRIVATE TUITION for all a degree exempting therefrom. vessels. His duties will also include dealing with DESIGNERS and DETAILERS, for Bridge 
S] xal iin iti ns The appointments will be for a probable duration ee ae ay en A ~ in 1 — = a a some knowledge of rein- 
xan é ons of about three years. rincipal of the department he will. have to take] forced concrete an advantage.—Apply, CHIEF 
kK OF THE Vacancies exist at Naval Establishments at home | ful! charge.—Applications are to be made by letter DRAUGHTSMAN, CLEVELAND BRIDGE ayp 
INSTITUTION OF CIVIL ENGINEERS and abroad. Candidates may apply for either or | ODly and should give a full nage of experience | ENGINEERING CO., LTD., Darlington. _A 122 _ 
NST. OF MECHANICAL ENGINEERS both. and training and state salary required. Only : 
SE LIMINARI Es, MATRIC., B.Se., af Those appointed to Naval Establishments abroad | @pplications from thoroughly qualified individuals raughtsmen, Two Senior 
ARE PERSONALLY CONDUCTED BY — seseive Rest-clace passages and appropriate local | Will be considered. A 148 ‘a for Coal Preparation Plant, - 
ae : > | allowances to meet the extra cost of living. - General Engineering and Chemical Plant. State age, 
Mr. I'rev or W a0 hillips, __ The salary will be £360 for the first year, and £380 Tanted by London Firm of experience and salary required.—Apply, THE 
B.Se., Honours Engineering, London University, | #@4 £400 for the second and third years respectively. mee is “ nah , BERRISFORD ENGINEERING CO., LTD., Cali- -_ 
Assoc.M.Inst.C.B., A.M.Lstruct.£., M.R.S.1.,— Applications, stating age, qualifications and : Public Works Contractors, ESTIMATOR, | fornia Works, Stoke-on-Trent. A 85 
F.R.S.A., Chart red Civil Engineer, &c experience, to be addressed to THE CIVIL | ALSO ORGANISING and SUPERVISING ENGIN- ray : 
Prospectus ani full particulara on application to ENGINEER-IN-CHIEP, ADMIRALTY, S.W.1. nee Mg} 1. geen gt mathe so we Junior Draughtsmen 
65, CHANCERY LANE, LONDON, W.C.2. | | Envelopes to be marked “ A.C.E. Decr.” on top | Caister Ag hy Pee for detail work for firm in East Midlands uf 
TELEPHONE: HOLBORN 3395 8538 | left-hand corner, 59 sem tae NGINEERING, - (preferably with diese! loco. experience).—Address, EL 
eee -— _- - - . . ——— A : : A 174, Offices of ENGINEERING. ra 
- ASSISTANT FOREMAN, INDIAN ORDNANCI ° 
‘ rT Y Y r) ‘ JR tt 4 y > = 
wt L.G.B. TRAINING FOR DEPARTMENT. W anted for Instructional] [,\stimating Draughtsman fa 
YESULTS THE GOVERNMENT OF INDIA TORS me oo Roy ps i a PEQUIRED. Experience in intricate acting = 
4 } | . . ——— NU, aves fas ey eater 9 ghts, etc., Letchwo 2 district.— Full particulars, 
R Ly ] equire an Assistant NING. Must be first-class =. conversant with age, experience and salary required, to A 175, Offices 
Recent Examination Successes é F ) FOREMAN for the Gun Carriage Se Stas to lenpart Lestroction ee oan . —— 
s a . ‘actory, Jubbulpore, Indi: : _ yp oh ihe ; “ "= 
v Ql ALIFIC ations yy pl ann to start. Increases according to experience and W anted, Junior Draughts- 
ist PLACE—A.M. Inst... (Sections A & B) j} and technical education. Candidates should have yey ye yh, dl a ee Se, Cae MAN, Steel Works and General Engineering ] 
* LISS” P E—A.M Inst.C.E served regular apprenticeship as mechanical engineer | gingie 1S ie cl nelng © - om of testimonials to “ V. J..” experience.—Apply, stating age, particulars of experi- 
BAYLISS” PRIZE—A.M.Inst.C.E, with firm of repute and should have been employed |, wy ett oe egy gece yg Row | ence, and wage, to A 171, Offices of ENGINEERING. 
as omnes ra * ach . hee 1 2 : c/o CHARLES BARKER & Sons, LTD., 31, Budge Row, - - 
HONOURABLE MENTION A.M.1.Mech.E subsequently in Government Ordnance Factory or | pong E.C.4 4 1a0 ‘ d > . 
(Sect.ons A & B) Armament Firm engaged in manufacture of modern | —2°S°% ==. a. xperience Junior J lg 
u rri nd ted t. Th hould i TOOL DRAUGHTSM 4 
6 FIRST PLACKS—Royal Aeronautical Society | U8 carriages and connected equipmen rey shouk _—- = . . 4 and TOOL DRAUGHTSMAN for Production ’ 
‘ (Assoc. Memb eae } aave peneresl knowledge _! modern machine-chep \ acancy occurs on the Research. Quick accurate man to layout and detail Y 
59 : idatesa prese ce practice, and experience in rate fixing and estimating | 4 engineering staff of a textile combine in the | special jigs, tools, and machines under supervision. 
= on = oe — presented at recent | oy gun-carriage work. They should be capable | North of England for a YOUNG UNIVERSITY | Permanency with unlimited possibilities —Write | 
. of organising and controlling labour. Knowledge | GRADUATE (1st or 2nd Honours) who has had | stating age, wage and fullest particulars of experience I 


97% —the average yearly Pass Percentage. 
To enrol w th the T.1.G.B. is to be coached by one 
of the mo-th ghly qualified and successful stalfs of 
eng neering specialists in the world. Write TO-DAY 
for ** The Eng neers Guide to Success” 


with the | instance. 


of modern methods of work planning in large 
Machine and Fitting and Erecting shops will be an 
advantage Age between 25 and 35 years. 
TERMS :—Agreement for five vears in the first 
Pay Rs. 450 a calendar month rising 


about two years general engineering experience or 
special working training. The work is mechanical 
and electrical installation and maintenance. The 
prospects are good. Testimonials not required at 
this stage.—Apply, giving age, qualifications, experi- 





to WOODS OF COLCHESTER, Colchester. A 163 


raughtsman.—Senior Mech- 
ANICAL ENGINEERING DRAUGHTSMAN 
REQUIRED, initiative and _ first-class general 





widest choice of eng neering courses in the world | by annual increments of Rs. 15 to Rs. 510 a calendar] ence and salary required, to A185, Offices of | experience essential. Permanency for suitable man 
over 200-—and the only complete guide to profes-| month. Prospects of further increases. Rupee— | ENGINeRRING, State age, experience and salary required.—Address, 
sional qualifications and regulations—to : - = ————_: Free passage to India " = - A 183, Offices of ENGINEERING. 
Se ia stained after five years, passage concessior ot ¢ ‘ 
THE TECHNOLOGICAL INSTITUTE OF . sh ngineer to act as Assistant 


GREAT BRITAIN 
78, Temple Bar House, 


for the purpose of leave. Free quarters. 

Fund, Strict medical examination. 
Further particulars and forms of application may 

be obtained on request by post-card quoting the 


4 TO WORKS DIRECTOR. Applicant 
must have served a regular apprenticeship and had 
experience of production in medium-sized precision 


a : ” 
W anted, Junior Draughts- 
MAN, for Research Department, between 20 

Must have some workshop experience, and 
Apply 


and 25. 


London, E.C.4 8635 | appointment No. 4/4 from THE HIGH COMMIS-| work. Good education essential. Age between served at least two years in drawing office. p 
pied” SIONER FOR INDIA, General Department, India | 25 and 30, The situation will be open in the New |!” writing, stating age, and salary required, to 1.C.1- 
House, Aldwych, London, W.C.2. Last date for the | year.—Write fullest particulars of experience, | (ALKALD, LTD., Northwich. A 154 


(Founded 1917. 19,000 Successes) 


receipt of applications 15th January, 1937. A 164 





PUPILS WANTED. 





(\areers for Young Men. A 
J 


large Eng necr ng Company has a VACANCY 














BOROUGH OF CHESTERFIELD. 
EXTENSIONS TO SEWAGE DISPOSAL WORKS. 
APPOINTMENT OF CLERK OF WORKS. 


wages, etc., to A 162, Offices of ENGINEERING. 


Required, Technical Engineer 


for Universal Joint Construction. Must 
have had close connection with manufacture and 
application. Good salary for first-class man.— 
State fully experience, age etc., to A 161, Offices of 











Experienced, in the manu- 
facture of hard metal wires for electrical 
——, YOUNG MAN REQUIRED AS SUPER- 

ISOR for small works in North of England. Must 
be able to control labour and work in conjunction 
with technical advisors.—Address, A141, Offices 
of ENGINRERING, 








fora PREMIUM PUPIL. Exceptiora!l opportunity li . ti » |Z it d f ENGINEERING. . 
for an intellig»nt youth to obtain exc ‘lent training A pp ications are invite or . ° Yh ant allur ical 
in works and drawing offices.—Address, X 10, Offices | 4 the above APPOINTMENT in connection Yngineer holding M.IL.C.E.., y nted, Young Meta — : 
Es with the Construction of Concrete Tanks, Sludge} B’4 M.I.Mech.B., or B.Sc. degree REQUIRED | pjstrict manuthetuten Re Oe 
| Drying Beds, Pipework aud General Building Work, | for Indian service. 4 yeyps’ Agreement, initial | furnaces, Must be able A. carry out complete site 
and the Fixing of Machinery and Pumping Plant. salary Rs. 400 per month@ free of Income Tax, | ¢rjais of furnaces involving ferrous and non-ferrous 

TENDERS Applicants must be fully qualified by actual | with free, furnished Quarter#and Pension Insurance ~ aa . . c 
2 ex ence on works of a simil ture processes.—State age, salary, and qualifications in 

Fhe caiecy will bo 8 Guinens por weet Scheme. Good prospects for right type of man. | confidence to A 128, Offices of ENGINEERING 

ESSEX COUNTY COUNCIL. rhe salary will be 8 Guineas per week and subject Candidates should be between 24 and 26 years - . 4 3 ~ RING. 
to satisfactory service, the appointment will be} of age, single.—Give full particulars of educa- esigner of Mobile and 


COLCHESTER INSTITUTION, 
BOILER HOUSE PLANT 


The Public Assistance Committee ts prepared to 


for a minimum period of 18 months. 

Applications, endorsed “ Clerk of Works,” stating 
age, present employment, qualifications and experi- 
ence, and date when able to commence duties, accom- 
panied by not more than three recent testimonials, 


tion, training and experience, to A 165, Offices of 
ENGINERRING. 


(Hhief Draughtsman Required 





General Cranes. Electrical knowledge an 
advantage. Salary £300 p.a. Applicants to state 
precisely experience and age.—Write, JAMES TATE 
anD CO., Victory Works, Bradford, Yorks. A 170 





receive . ~ = a 

° must be addressed to the undersigned and received with good experience of Locomotive, Carriage ———w “ > sa 4 

r Yenders for the Installation not later than Monday, January 11th, 1937. and Wagon work for service on Railway in Chile, TO ADVERTISERS UNDER BOX NUMBER 

of NEW BOILER HOUSE PLANT at J. L. FEATHER, : Salary £500 per annum on 3 years’ contract, with r Yhe Proprietors are prepared, 

Colchester Institution, including BOILER, HEAT-|, ¢, Gate Town Clerk. Ng = ST KA — for the benefit of applicants, to INSERT 
» TESTER? aa perience, | FREE OF CHARGE, Notices (limit -d to two Lin 


ING and HOT WATER SERVICES, and MAINS 
to connect to existing apparatus in buildings 

Application for Specification and Schedule of 
Quantities, which may be obtained from the County 
Architect, must be received not later than Thursday, 
Sist December, 1936 

A deposit of £1 1s. 0d. which will be returned only 
upon receipt of a bona-fide Tender, should be for- 
warded to H. W. COLLIS, F.1.M.T.A., County 
Accountant, County Hall, Chelmsford 

Tender, securely sealed with wax, on the form and 
in envelope provided, must be delivered to the under- 
signed not later than FIRST POST on MONDAY, 
25th JANUARY, 1937. No name or other distin- 
guishing matter or mark Indicating the identity of 
the sender must on any account be put on the 
envelope. 

The Committee does not bind itself to accept the 
owest or any Tender. 

J. STUART, F.R.1LB.A., 
County Architect. 

Hall, 
elmaford 
December, 1936. 
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with age, and if single or married, to BOX U.Z., 








CHESTERFIELD. 


l4th December, 1936 A151 


c/o 95, Bishopsgate, London, E.C.2. A 167 


that vacancies are filled. 
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SITUATIONS: WANTED. 





you are unable to obtain 


If. th: MAN you REQUIRE why not insert an 
Advertisement im our “Appointments Open” 


ar 
es 3 the quickest way of securing & man 
possess'2 the qualifications you require. 


The cost is 4;- for the first four lines or under, and 
I/- pet ‘ne after. Advertisements are accepted up 
to Mid-cay on Wednesday. 


echanical Engineer with 
technical and —— eg ee oh of = 














design, erection and maintenance, requires 
of Engineering or Chemical Works.—Address, A 144, 
Offices of ENGINEERING. 
WORK WANTED. 
4 BRICATION.Wes specialise 
in WELDED STEEL BEDPLATES and similar 


Box formations cut and folded from 


constructions. 
Flat plates cut by oxygen 


plates 4 in. thick by 10 ft. 


to 5 in. thick. Prompt delivery to meet urgent 
requirements. Enquiries invited—THE HAR- 
LAND Bn mag cred COMPANY LTD., 
“B.E.P.” Works, ALLOA A 157 





jjnglish Engineer; 

resident in Canada, WOU LD 
SUPERVISE THE LETTING OF SUB- 
CONTRACTS for special or production 
engineering; REPORT ON OR PUR- 
CHASE NEW OR SECOND-HAND 
EQUIPMENT, or WOULD UNDER- 
TAKE INSPECTION AND TESTING 
WORK or SPECIAL REPORTS.—Address, 
A 176, Offices of ENGINEERING, 





See also Front Page. 








WANTED, &c. 


Wanted, Good second-hand 

CATERPILLAR TYPE JIB CRANE 
lifting capacity 25 tons. Also GOOD SECOND- 
HAND | STEAM JIB CRANE for rail track, std. 
gauge, 25 tons lifting capacity, 35 to 40 ft. radius.— 
‘Address, A150, Offices of ENGINEERING, giving 
full particulars and lowest prices. 











AUCTION SALES. 


K,PWARD RUSHTON, SON 
AND KENYON (Est. 1855) 


avcTi yr) VALUERS, AND FIRE LOSS ASSESSORS OF 
EN INEERING WORKS 
PLANT AND MACHINERY 

York House, 12, YORK STREET, MANOHESTER. 

Telephone : 1937: Central (2 lines). 

Telegrams : ‘‘ Russonken, Manchester,” 

and BARDON CHAMBERS, 13, INFIRMARY STREET, 

LEEDs, 1. Telephone: 26154 











FOR SALE. 





Railway Wagons 
OF ALL TYPES 
WHEELS, TRONWORK, CASTINGS. 
HURST, NELSON & Co., Lrp. 
MOTHERWELL 
3382 LONDON 





SHEFFIELD 
[pgines.— Diesel and Steam. 
4 Allsizes SECONDHAND; with and without 
Electric Generators, also BOILERS.—Lancashire, 
Economic, Loco Type, Vertical, and Boiler-house 
Equipment.—GEO. COHEN, SONS & CO., LTD., 
= 1 Lane, London, W.12, and Stanningley W orks. 
Nr. Leeds. 





i?) AL ! { 
lt Li { 2 
T° \Y LOR & CHALLEN Double Sided Geared 
Presses, No. 2} 8.A.P. 6 in. stroke. 
i’ LEDO No, 41 Geared Horning Press. 
| » LODES No, 144 Bench Inclinable Power Presses. 
7 AY! OR & CHALLEN No. 980 Cartridge Heading 
Tess 
JF ERRAC ‘UTE No. E.G.6 Double Sided Un-geared 
Press, 100 tons pressure, 2 in. stroke, 16] in. 
bet ween uprights. 
| OHN HANDS D.C.D. No. 4 Double Sided Double 
Crank Power Press. 50 tons pressure, 44 in. 
between uprights, weight 68 cwts. 
TAYLOR & CHALLEN No. 1020 Double Sided 
Press, 24 in. stroke, 24 in. between uprights, 
. \) tons pressure. 
TAYLOR & CHALLEN No. 855 Double Sided 
* Geared Press, a | in. stroke, 20 tons pressure, 
n. between w 
}AYLOR &C SLLEN b weg Sided Cartridge 
~ Case Drawing Press, No. 1002. Stroke 6 in. 
h automatic tare: table. Weight 32 cwts. 
| is LOR & CHALLEN B.1}, B.2, 370: Geared 
Presses. 


i4 AND PRESSES in all sizes. 


‘ACHINE TOOLS. 
description. 
Machines are Reconditioned in our own Works. 


-F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 


LONDON, N.W.1. 
Telephone: EUSTON 4681-2-3-4-5 (five lines). 


Huge stocks of every 








Just Published. 


- 


Metals at 


Index of Tables. 


In Medium 8vo. 148 pages. 
and 52 Tables. 


General Index. 


By Prof. F. C. LEA, O.B.E., D.Sc., 
M.Inst.C.£., M.1.Mech.E., etc. 
Dean of the Faculty of Engineering, University of Sheffield. 


HARDNESS OF METALS 


A masterly work, establishing from a long series of tests the fundamental 
relationship between the various methods of testing in use to-day. 
With original curves and charts. 
Contents :— Introduction — Indentation Tests : 
Pendulum Hardness Tester—Scleroscope Hardness Tester 
Elevated Temperatures—Dynamic 
Recovery of Indentations—Hardness and Other Properties 
of Diamond Pyramid Hardness in Hot-drawn Road and Cold-drawn Wires 
—Hardness and Embrittlement of Steels—Hardness and Fracture—Speci- 
fications of Hardness, and Accuracy to be Expected in Measuring 
Hardness—Hardness of Rocks and Like Substances—General Comparison 
of Results from Various Machines and Indentors of Varying Forms— 


With 85 illustrations (including many graphs), 
Price 12s. 6d. net. 


Static — Herbert 
Hardness of 
Hardness—Elastic 
Distribution 








Prospectus on Application. 


Post 6d. Abroad 9d. 








CHARLES GRIFFIN & CO. LTD. 
42, DRURY LANE, LONDON, W.C.2 


8364 























ENGINEERING 
DIRECTORY 


Sist EDITION 





It is compiled from 





ENGINEERING, and also contains the Tele- 
graphic Addresses, Key to same, Telegraph 
Codes, Telephone Numbers and List of Trade 
Names used by Advertisers. 


There is also a Glossary of Equivalents in 


German, French, Spanish and Italian. 





A copy will be sent Gratis 
on application to :— 


ENGINEERING | 


35 - 36, Bedford St., Strand, London, W.C.2 


current advertisers in 























Hvydroflex 
Hydraulically formed 
Metal 
E Bellows 





“ Hydroflex * Bellows py ie leguaation to the 
more method of manufac- 
fas 2S 
better sienian. r hidden “delects i in metal. 


The Drayton Regulator and 
Instrument Co., Ltd., 
West Drayton, Middlesex. 








Wn. JOHNSON « SONS 


(LEEDS). LTD., 


ARMLEY, LEEDS. 


BRICK TILE 
BRIQUETTE 
CRUSHING AND 






For Sale continued from first column. 


Wes HAVE A LARGE 





RANGE OF HIGH GRADE, 


MODERN, MOTOR DRIVEN 
AND 


DRIVE MACHINE 


SINGLE PULLEY 
TOOLS 


AVAILABLE FOR 


DELIVERY FROM STOCK 


AT SHEFFIELD. 


ALL THE WELL KNOWN 


MAKES OF GRINDERS, 


MILLERS, HORIZONTAL 


AND VERTICAL BORING 


MACHINES, GEAR 


CUTTERS, &c., IN STOCK. 


(A few selections) 


MILLERS. 


No. 4 CINCINNATI PLAIN 
MILLER, RAPID POWER 
TRAVERSE. Chain Motor Drive. 


No.3 BROWN & SHARPE heavy 
PLAIN MILLER, chain motor drive. 


No.3 BROWN & SHARPE 
VERTICAL MILLER. Single pulley 


drive. 


GRINDERS. 


No. 10 BLANCHARD High Power 
VERTICAL SURFACE GRINDER. 
Capacity—18 in. dia. by 6 in. high 


under wheel, 


12 in. & 16 in. Capacity PERSONS 
ARTER VERTICAL SURFACE 
GRINDER. 


SEND FOR OUR LIST GIVING FULL 
DETAILS. 


THOS: W. WARD LIMITED. 
ALBION WORKS, 
SHEFFIELD. 


"Grams: 
Forward, Sheffield. 


"Phone : 
28001 (12 lines). 








GRINDING PLANT 


See also Front Page. 
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MA SPRAY PAINT 
EQUIPMENT 4 





j | 
=~ i: 
For all painting, decorating and finishing work Ya 
spraying provides the most efficient method. — : 
It is five times faster than brushing and pro- . 
duces better results. The B.E.N. range of Spraying Equipment 
includes up-to-date machines, spray guns, booths, fans, 
etc., etc., for all industrial purposes. Write for full details. 


B.E:N. PATENTS LTD. 


ae. pe 
i ee ey 
ed | it 
2 hy 


Gorst Road, Park Royal, 
Willesden 2066 (4 lines). 


Telephone : 


London, N.W.10 








ye mee 


/fERICTION — VIBRATION 
/ {LUBRICATION — WEAR 


NOISE 


A bearing for ALL OSCILLATING 
MOVEMENTS which also provides an air 
tight joint for liquids or gases and electrical 
insulation. 
Already the uses of “SILENTBLOC ” 
Bearings are innumerable, yet, daily 
engineers are discovering new applications 
for this great trouble and money 
saving invention. 
The lasting value of “SILENTBLOC’”’ 
Bearings has been proved conclu- 
sively over the past seven years. 
Over 25,000,000 now in use. 
There is a size for every purpose. 
Let our technical experts co-operate in solving 
your problems of vibration and noise! 


SILENTBLOC LTD. 
VICTORIA GARDENS, LADBROKE ROAD, 
NOTTING HILL GATE, LONDON, W.!!. 

Ba soar PARK 982! 


orthern Representative : 


RK. A. ROGERS, 15, 7 ckin 
Phone ; Hulme 


Patent Fusible Plugs 


** National ”’ 








ngham Road, Cheadle Hulme, Stockpore. 
asi. 


An effective safeguard 
against the 
Danger of Low Water 
in Steam Boilers. 


'The National Boiler and General Insurance Co. Ltd. 


(Sales Dept.) National Buildings, 
St. Mary’s Parsonage, Manchester 3. 
London Offices: Empire House, St. Martin'’s-le-Grand, E.C.|. 


— “WOODITE,” 


| 
| uateriad for GAUGE GLASS RINGS & STEAM PACKINGS 


For Valves, Joint Rings, Pump Cups, 
Ram Rings, Packing Rings and Sheeting 
in all Sizes and Sections. 


Gontractors to H.M. Government, Admiralty, War Office, Post Office, India Office and the 
Colonial and Foreign Governments. 


Unrivalled for all High Pressure 
Steam or Electrical installations 
Also Hose and Belting. 











| 
| Paice List AND Fut PARTICULARS ON APPLICATION TO— 


WOODITE COMPANY, LTD. 


WARRINGTON, plea 


Telephone No. : Warrington 1124 


5789 


Tel. Address ** Woodite, Warrington.” 








ABA” 





SEE THAT THEY 


mma. 


= a ul 


PISTON RINGS- __ 


SSSTANDARDS 





40 YEARS SPECIALISED EXPERIENCE 


PRODUCES THE MATERIAL, THE ACCURACY, & THE FINISH 
OF THE PRODUCTS OF 








THE STANDARD 


PISTON RING € 


wicket co LTD 
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exander, Herbert, «& 


wigs Onions, Ita. 
inderton, «» & Co. 
ee & Bon: Led. 
yaworth, E. & A., Ltd. 
yuld, David & Sons, Ltd. 
yato-Klean Strainers, 


emetic Coil’ Winder 
& Ei porto Equip- 


ment Co. 
pabeock & Wilcox, Ltd. 
palley, Sir W. H., & Co., 


lenry, & Cook,Ld. 
gary Hens Be Em 2 





el 






BEN. Patents, Ltd. 
ferry, Henry. & Co. Ltd. 


Bros. & Co., Ltd. 
Sg Oo. Ltd. we 





Furnaces, Ltd. 
British Oxygen Co., Ltd. 
British Steam Specialties, 
British Thomson-Hous- 
ton Co., Ltd. .. 


Brown Bayley’s Steel 
Wks.. 7 — 

Brown, Davi: & Sons 
(Hudd.), Ltd.. 

Back & Hickman, Ltd... 


Px 
sbbott & Co.(Newark)Ld. 


eet m & Newton, Ltd. 
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Skea essut.t8 





Pace 


Budenberg Gauge 

Bull's Metal & Melloid Co. 

Butterworth Bros., Ltd. 

Carbic, Ltd. 

Clarke, Chapman & Co., 
Ltd. 


( ae Structural Iron Co., 
td 


Co., 


Cockburns, Ltd. 
Cohen, Geo., Sons & Co., 


ah | « 

Consolidated Pneumatic 
Tool Co., Ltd. 

Cowans, Sheldon & Co., 


Cradley Boiler Go., Ltd. 
Crofts (Engineers), Ltd. 
on Valve & Eng. Co., 


Crosthwaite Furnaces & 
7 i en Machine nao 


y) 


-Curnon Eng’ 


nks, H. & T ‘ether: 

ton), Ltd. 3 
Dargue Bros., Ltd. ‘ 
Darlington Forge, Ltd. 
Davidson & Co., Ltd. .. 
Davy Brothers, Ltd. .. 
Dawson & Downie, Ltd. 

ry Remy & Hyatt, 

t nye 

Delta Metal © 0., Ltd. 
Dickinson, F 


Dowson «& Mason Gas 
Plant Co., Ltd. - 
Drayton Regulator & 


Instrument Co., Ltd. 


Drysdale & Co., Ltd 


40 


6 
1 
52 
8 
9 
3 





Pa 
East Ferry Road Eas'e. 


. T. & Co. 


English Electric Co., Ltd. 
English Steel Corporation, 


Ea 2 < “* 
Entwisle & Gass, Ltd. .. 
Evans, Jos., & Sons 

(W'ton), Lid. 

Farrar Boiler Works, 

Ltd 


vees. J. H. & Co. 
Ferguson Bros. (Port Glas- 
gow), Lt 
Firth, Thos. & 
John, Ltd. 
Fleming Birkby & Good- 


Fleming & Ferguson, Ltd. 
Fuller, Horsey, Sons & 
Cassell 
Gleniffer Engines, Ltd. 
Grafton Cranes, Lid. .. 
Greenwood’s Standard 
Gear ( 7 ba Ltd. 
Gregory, H., 
Griffin, Chae, . 


14 
“Brow nL, 


Co., 


Eng. Co., 
Heenan & Froude, Ltd.. . 
Herbert, Alfred, Ltd. 
Hick Hargreaves, & Co., 
Ltd. .. me ‘< 
Higgs Motors, Ltd. ; 
Holden & Brooke, Ltd... 


8 





Holman Bros., Ltd. 
Hordern Mason 
Edwards, Ltd. 


Page 


9 
« 


Horne Engineering Co., 


Ltd. 


Howden, James, & Co., 


(Land), Ltd. 


Hudswell Clarke & Co., 
Ltd. 





> 1 
Hunt, Thomas, & Sons. . 1 
Hurst, Nelson & Co.,Ltd. 3 
International Combus- 
tion, Ltd. 10 
a > J.W. & Co., 
Ad. .. 50 
sda. fe & x ms 
(Leeds), > 3 
sa w ater Soften- 
ers 1 
Klinger ‘Rich, Ltd. 26 
Lake & Elliot, Ltd. ia 1 
Lea Recorder Co., Ltd... 47 
Le Bas Tube Co., Ltd... 41 
Lindsay, Henry eae, ae 
London Welding Co. . 1 
Lowmoor Best Yorkshire 
Iron, Ltd. 49 
Luton Eng’ ng I “atten Co. 51 
McLaren, J. & H., 49 
—. Pr. & WW. aa 
|. lS . os 1 
Magabtia Anti-Friction 
Metal Co., Ltd. 48 
Manchester Furnaces 
(1934), Ltd. . 46 
Mather & Platt, Ltd. 15 
Mavor & Coulson, Ltd... 23 
Mechans, » we -- 4 
Meldrums, Ltd. co) 
Metallic Manufacturing 
Co., Lta me os 4 





INDEX TO ADVERTISEMENTS. 


Paar 
Metropolitan Vickers 

Co., Ltd. 31 
Midland 38 
Mitchell Eng’g., Ltd 1 
Moseley, D., & Sons, itd. 20 
Moss Gear Co., Ltd 1 
Co., Ltd 26 
Musgrave & Co., Ltd. il 

National Boiler & General 

Insurance Co., Ltd 4 
Negretti & Zam! 40 
Newton, Chambers « 

Co., Ltd. oa 16 
Noble & Lund, Ltd. BY 3 
Oakey, John, & Sons, 

Ltd. é 50 
Ozonair, Ltd 1 
Park Gate Iren & Steel 

Co., Ltd. 33 
Pearlite Box Co., Ltd. 51 
Peckett & Sons, Ltd. 42 
Pegler & Louden, Ltd... 38 
Petters, > 51 
Phillips, Trevor Ww. 2 
Platt Bros. & Co., 

i. . os ao 
Pollard, 'Fred., & Co. 
a. 50 
mn er Plant Co., td. 37 
Pratchitt Bros, Ltd... 51 
Proctor, Jas., ‘td. van 
PTP.&WHeA. .. & 
apes Eng. Co., 
Ransome & Marles Bear- 
ing o., Ltd. ., 41 


Ransomes & Rapier, 


Ltd. 
Rapid Magnetting Mch. 
Co., Lt 





Reid Gear Co. 
Renold & Coventry Chain 


Co., 4 
h Eneineer rs. 


td. 
Rodgers Bros., Ltd. 
Rosser & Russell, Lt. 
Royce, Ltd. F 
Royles, Ltd. 
Rushton, Edward, Son « 

Kenyon 

Russell, %G. & Co. Ltd. 
Ruston & Hornsby, Ltd. 


Sanderson Bros. & New- 

bould, Ltd. .. : 

rs, Ltd. .. g. 
Silentbloc, Ltd. is 


Simon-Carves, Ltd. é. 
Smidth, F. L. “&Co., Ltd. 
Smith, ‘ee & « Co. (Pos: 


w. Lé& 
Spencer- Bonecourt, Ltd. 
Spencer-Hopwood, Ltd. 
Standard outee Ring « 
Eng. Cx ate 
a > re Pochin Bros., 
Statter, J. mo & Co., 
Ltd. .. a ‘ 
Steel Barrel Co., Lid. .. 
Steel Co. of Scotland, 
Ltd. . 
Steele & Cowlishaw . 
Stewart, Duncan & Co., 
Stewarts Lloyds, 
Limited ; 
Stone. . J. & Co. | Ltd. 
Stothert & Pitt, Ltd. 
Stott, 8. 8., & Co. 


and" 


** ENGINEERING "' CLASSIFIED DIRECTORY OF CURRENT ADVERTISEMENTS. 
Contains the Telegraphic Addresses, Codes and Teleph 





for the use of Foreign Buyers, in German, French, 
A copy of the current edition will be sent gratis on application to the publisher. 


wI h 





* THE NEXT REGULAR COLOURED ADVERTISEMENTS WILL APPEAR IN OUR ISSUE OF JANUARY 1, 1937. 


Pacer 
39 








Prk 


Sepmerent Eng'sg. Co, 
Suteliff, “Speakman « 
aa... 


Taylor & Challen, Ltd... 
Ta & lubbari, 


echnological Institute 
of Great Britain 
Thomas & Bishop. Ltd. 
m, John (Wol- 
verhampton), Ltd. . 
. & Co. 
Ronald & (v., 
- States Metallic 
Variable Speed Gear, Ltd. 
Visco Eng’g. Co., Ltd... 
Vokes, Ltd. 
Wi td. 
Walker, James, & (0., 
Wallwork, Hy., & (».. 


Ward, T. W., Lid. 
Weir, G. & J., Ltd. 
yhii 


S08 
Wigglesworth, F., 
Wiley. James, & Sons, 


Ltd. on 
Lg "5. H., & Co. .. 
ilson Boilermaker. 


Woodite Co. .» Lt ta. 
Worthington - Simpson, 


x Co. 


Lta. 
Yarrow'& Co., 


Lita. 
Zwicky, Ltd. .. 


s of our Advertisers, also Trade Names of Articles Advertised, and Glossaries 


13 


49 








Crown 4to, 32pp.-Paper Cover. 


Reprinted from ‘“‘ ENGINEERING.” 


THE ELEMENTS OF THE LANCHESTER-PRANDTL 
THEORY OF AEROPLANE LIFT AND DRAG 


By H. MEDWAY MARTIN, Wh.Sc., F.C.G.L. 


Price 2/6 Net. 


“An account of this theory, elementary in that it presupposes no acquaintance with it 
on the part of the reader, but at the same time quite comprehensive.”—Science Abstracts. 


LONDON : 


Offices of “ Engineering,” 35 and 36, Bedford Street, Strand, W.C.2 











VAN Gig 


GUILLOTINE SHEARING MACHINES 

















FOR CUTTING PLATES 


UP TO; INCH THICK 


This overhung type Guillotine Shearing 


Machine 


accurate cutting and squaring of steel 


plates and has a small gap or throat 


enabling 


length to be trimmed. 
plete with clamping down slide and an 


has 


been 


adjustable back gauge. 


TANGYES L™- CORNWALL WORKS, BIRMINGHAM 
"Phone: Smethwick 1/181. 


designed for the 


the edges of plates of any 
They are com- 


"Grams: “ Tangyes, Birmingham.” 
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GRAFTON 


STEAM « ELECTRIC 


CRANES 


ESTABLISHED 1880 


SHCA DH SACHEM DeSean aee | 


Telephone : 
BEDFORD 2490 


Telegrams: 
“ GRAFTON,” BEDFORD 


SraananeaneMenate te tanene ene 





For many years recognised as one of the very few 
manufacturers of really good leather belts, and still so 
recognised to-day, Fenners have, as a result of patient 


research, assumed a commanding lead in the woven belt 
ee ee field with their patented Z-dressed solid woven belting 
(1) Unusual ley gripping 2 “a 
en which is impregnated with pure rubber. 
Unique fastener gripping 
properties. ° ° . — 
Permanent flexibility. This unique process gives all the benefits arising from the 
Freedom from fraying. 


GRAFTON CRANES LTD — plies, pd use of rubber and none of the drawbacks of ply-belting. 
. 


BEDFORD “PYRAMID” “Z" Dressed Solid Woven Hair 
. 


Belting for use on Heavy Lathes, Grinders, Power 
Hammers and general Machine Tools. 

















“SWIFT” “Z" Dressed —the original Patented 
Rubberised Belt suitable for all ordinary machine shop 
drives. 








A FIRM GRIP 
, GILMER-FENNER “V" Rope Drives—The pitch line 
OF THE PUILEY cord construction in ‘‘ Gilmer-Fenner" “V" Ropes 
is still unique. Specify “‘ Gilmer-Fenner"™ Drives on 
BELT orders for Machines and you will be certain of a 
TREAT- first-class drive without extra cost. Leading Machine 
MENT Makers fit them as standard. 





J. H, FENNER & CO.,LTD. HULL. ENGLAND. 














ENGINEERING 
ano MACHINE TOOLS 


for all Trades 


sy . . h 

A \ * The lasting efficiency of f > apg 
— Braithwaite Pressed Steel Tanks PLATE 

is their best recommendation. 


STRAIGHTENING 
’ ROLLS 

BRAITHWATT Ev * ome 
/& CO ENGINEERS LTD. UGH SMITH&(0(POSSIL)| TD i cs 


chi “ Possil, Glasgow.” 
HORSEFERRY HOUSE WESTMINSTER S.W.|1 




















POSSIL ENGINEERING WORKS, GLASGOW. 
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DREDGING PLANT : 

7 

. 

o 

’ 

: TO THE LARGEST DIMENSIONS AND : 

nl : : = 

: CAPABILITIES. : 

a 

a PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER : 

“a DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 2 

oo HOPPER DREDGERS, HOPPER BARGES, PIPE LINES, . 
te FLOATING CRANES, etc. 

“ NEW BUCKETS, LINKS, PINS, GEARING, etc., * 

oo supplied for existing Dredgers. . 

ms ° 7 

on y 

as “sate *, 

> See FLEMING & FERGUSON, Ltd. = 

200 — 7 te Deodes “ae - od a SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. a 

i Otago Harbour Board, Dunedin, New Zealand. "Phone ; Paisley 2648. Teleg. Address ; “ Phaniz, Paisley.” = 

London Agents : Mesert. liye & Mensies, LAA, Gngel Heese, 08, Now Broad Street, Londen, 8.0.8. . 

* 

Sa AD aEnEREADADSEA aden aSMSACCHOHCHCH CH MEMEMSMIMSMSMSMINSSHSHHOMMGHGMGHGMSMSMMMMMOMSMGMSMGMGAGMSM GES 

















— = _ —— wa ) 


LO iv DO Al Excellent Position, close to Charing Cross. MODE RATE | 
| | 








First Floor with usual offices. 
An excellent opportunity for a Provincial | 
Oo r P iH Cc é Ss firm wishing to open an office in London. RENTAL | 


For full particulars apply to-Box X 619, Offices of Engineering 


——$—$$$$________— —| 



































a 


for greater efficiency in 
the Pattern Shop. 


If you would like to see your patterns produced more quickly and 
more economically, investigate this range of pattern shop plant. 
For over 40 years, Wadkin have been developing and perfecting 
machines for pattern makers, and in hundreds ‘of shops they will be 
found reducing costs and speeding up pattern 
making operations. 

Remember—no one offers you so large a range 
of machines, backed by so wide an experience. 







SEND FOR THIS 
PATTERN SHOP BOOKLET! 











Wadkin Ltd. Green Lane Works, Leicester. 
Please send me your pattern shop Booklet. 






NAME 






PAB GRRRG \n-8i0-000 200 sedsecncopeses<cccepesocabanees post ccese-caseoces-senene . 











London Office, 89, Kingsway, W.C.2. 
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FEED WATER i 
) & Brooke Ltd Manchester !2 

ROPE PULLEYS, 

SHAFTING, PEDESTALS. cor 
Ss. 8. STOTT &@ COC., 
ENGINEERS, : 3 HASLINGDEN, 
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or 
HOT WATER TANKS. 
THE HORNE 
f] ENGINEERING 


CY’ 





co. LTD. 
.. 35, Pitt Street, Glasgow. co 


AUTOMATIC 
COUNTING, 


| 











From our many years’ experience in 
making fractional horsepower motors 
we have developed an entirely new MA 
range of these machines. They are 
definitely an improvement on present- 
day designs of this type and although 
incorporating many exclusive features 
are competitive in price. Full speci- 
fication and prices on request. All 
our products are 


GUARANTEED FOR EVER! 








1) 






by 
means 


Veever-Rool 


COUNTING 
MACHINES 


Speed production, reduce your 
encte, ond Gulld up your Sales and Peels 























F. &. DICKINSON Birmingham, Bristol, Cardiff, Dundee, Glasgow, Leeds, Liverpool, London, Manchester, 


40-41, Puree Swvest, Seaeen, E.C.4. Newcastle, Nottingham, Peterborough, Sheffield, | Wolverhampton. 


Phon . 
Tele. Addrew : “* Veedermeta, Fleet, London.” 
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ELIMINATES CASE HARDENING! 

CELFOR STEEL HAS A UNIFORM 

PARTIAL DEPTH OF HARDNESS 

IRRESPECTIVE OF SIZE OR SECTION. nal 


SEE THE ROCKWELL HARDNESS ANDERSON ROTHERS & = NEWBOULD 


READINGS AT VARYING DEPTHS © A—_—_———etl” ASI DR 832 
ON A I” DIAMETER BAR. SHEFFIELD, 


>. : 
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Telephone: ARDROSSAN 91 
Telegrams : JOINTING ARDROSSAN 






Contractors to’Admira!ty 
and Government Departments 






on 


CORRUGATED! METAL JOINT RINGS. 


Made of Brass, Copper, Cupro-Nickel, 
Mone! Metal, Steel, etc. 

Of any size and shape. 

For steam, water, oil and other pipe 
jointings. 


SOLID METAL JOINT RINGS. 


Made of Soft Copper, Soft Iron, Mild Steel, 
Monel Metal, etc. 

Of any size, thickness and section, plain 
or serrated. 

For Locomotive, Diesel and aero engines, 
hydraulic plant, etc., and for superheated 


METALLIC DISC VALVES. 


Multiplex dead-lift and flexible types. 

For air, circulating, hydraulic, etc., pumps. 
Made of Bronze and special Metals suitable 
for specific conditions. 


SLOTTED DISC VALVES. 


Hoerbiger and other types. 
For air compressors and pumps. 


Of Heat-Treated Steels, special-alloy Steels, 
and other Metals to suit specific conditions. 


steam joints. FLEXIBLE DIAPHRAGMS. 
CYLINDER HEAD GASKETS. For regulating valves, reducing valves, etc. 
Of Solid Copper. Made of all suitable Metals and to any 


For motor and Diesel engine work. 


COPPER-ASBESTOS JOINT RINGS. 
Of all types and shapes. 
For steam, motor and Diesel engine work. 
MANGANESE JOINTING PASTE. 


Of best quality. Specially suitable for use 
in conjunction with Corrugated Metal 
Joint Rings. 


design. 


SHIMS, LINERS & LOCKING WASHERS. 
Of all types and Metals. 


FIBROUS METALLIC PACKING. 


Of special quality. Suitable for high tem- 
perature and pressures. 
Adaptable to any size of stuffing box. 





at eo wie wna! eat 8351 


Illustrated Catalogue on application. 











Lowest costs per cubic foot 
for POWER, Lubrication, 
and Maintenanceare assured 
when it’s a 
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TWO - STAGE 
COMPRESSOR 










Type.“ T”’ Compressors | pr] A \ 
are particularly suitable yy ae ee. ; 
for direct drive by CAMBORNE ' ENGLAND 


electric motor. London Office : ° Broad Street House, E.C.2 


ee So 8 ES Branches and Service Engineers throughout the World nea 



























































































Lopulco two-drum and tri-drum boilers. 
Lopulco radiant heat boilers. 


MECHANICAL STOKERS. 

“L” type travelling grate stokers. 
Underfeed and Coking Stokers for small 
watertube and flue type boilers. 


THE USCO PLATE TYPE AIRHEATER. 
MATERIAL HANDLING EQUIPMENT. 


Beaumont drag scrapers, elevators, etc. 
Complete ash disposal plants. 


GRINDING, SEPARATING AND 
FILTERING EQUIPMENT. 


Lopulco mills. 

Raymond roller mills. 

Raymond impax mills. 

Raymond screen pulverisers. 
Raymond automatic pulverisers. 
1.C. Grinders. 

Raymond mechanical air separators. 
Raymond vacuum air separators. 
Hardinge conical ball mills. 
Hardinge constant weight feeders. 
Hardinge thickeners. 

Rovac filters. 

Vacseal grit pumps. 

Andrews De-Slimers. 

Andrews Elutriators. 


LONDON. 


COMPLETE STEAM RAISING PLANT. 








oe 


INTERNATIONAL 
COMBUSTION LTD. 


ALDWYCH HOUSE, ALDWYCH, 


| TELEGRAMS: “ HACKSAW, SHEFFIELD.” 


ENGINEERING. 


| The 


unique in operation as in design. 


| struction and maintenance and 
| greatly increases reliability. It 
| desuperheats satisfactorily down to 
| zero flow. 












patented variable nozzle is 







It’s use enormously simplifies con- 









THE DRAYTON REGULATOR 


& INSTRUMENT CO., LTD. 
WEST DRAYTON, MIDDLESEX. 







23° ~H/D/7 
































And Now 


























Welded or in coils. 


HARD TEETH. 


@ Milled teeth. 
SOFT BACK. 





A typical 15 Feet 


Welded Bandsaw 





TELEPHONE : 43022 







HACK SAWS LIMITED, OWLERTON, SHEFFIELD. 6. 
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PRECISION 
EQUIPMENT 








send us your enquiries for 


PROFILE GROUND HOBS AND GEAR 
GENERATING CUTTERS 
FLOATING REAMERS WITH 
MICROMETER ADJUSTMENT 
JIGS AND FIXTURES 





write for 
“DAVID BROWN” 
HOB BOOK 
and 
SMALL TOOLS 
CATALOGUE 


DAVID BROWN 


AND SONS (HUDD) LIMITED 
PARK WORKS HUDDERSFIELD 





























THE MUSGRAVE 


UNIT HEATER 






Also manufacturers 
of the famous Mus- 
grave Works Heating 
Stoves and Direct 
Fired Units for 
efficient and economi- 
cal Factory heating. 


Requires only the laying on of 
Steam and Electrical connections 
to ensure a positive circulation of 
warm air throughout the winter 
and of cool air during the summer 
months. The low air velocity 
obviates objectionable draughts. 
Made also in larger size for affix- 
ing to wall and combined with Members of 


air filter for dust-free ventilation. 














CER. 
. ey x 
Write for Catalogue W 3c or ie BEAR) 
phone our nearest branch for SSA x) 
nal ii “te te Ngee? 
Personal interview and advice. —_— 
and C pany, 
LONDON : Sardinia House, Kingsway, W.C. - - - - « - - + += Holborn 0886 
MANCHESTER : 31, King Street, West- ------------ Blackfriars 6457. 
CALEAST : ee a Belfast 57461. | 
re Mr. G. F. Middlehurst, 4, Clive _ Crescent, Penarth - - - - - Penarth 123. 
GLASGOW: Mr. V. i. Hood, 11, Fi , Burnside - - - Rutherglen 289. | 
n Agents : Messrs. Keymer, Bagshawe & Co., 4, Lyon’s 


Calcutta. 
S. African Agents: The Dryden Enpineering Co., "Ltd. : Box g8. Joltmabobure. 





STANDARDS 


IN TRANSMISSION ECONOMY No. 3 





4l years old— 
still running satisfactorily. we 


wonder how many times this Renold Chain 


Drive has saved its first cost. 


Low cost and long life—these partners in plant 
economy, sought by every works manager, are 
combined in the highest degree by Renold 
positive and 


chain drives. They remain 100% 


smooth running to the end of long chain life. 


RENOLD 
CHAIN DRIVES 


nvestigate their further claims to power 
saving, compactness, adaptability. Send 
now for publications Ref. Nos. 316/72 
and 016/62. 





THE RENOLD & COVENTRY CHAIN CO. LTD., MANCHESTER, ENGLAND 
Also manufacturers of couplings, clutches, speed transformers, chains for conveying 
and elevating, etc. 


11 
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“HALLSIDE” 


CONTRACTORS TO 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manufacturers of— 

MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes. 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &«. 

RAILS, BILLETS, FORGINGS. 

AXLES of highest quality, to meet the requirements of 
Home and Colonial Railways. 

TYRES.—Locomotive Carriage and Wagon, to all 
requirements. 


SPECIAL STEEL ofall kinds for constructive purposes. 









STEEL COMPANYarSCOTLAND 


GLAsGow. 





ALL IVPES + SATISFACTION GUARANTELO* SEND US VOUR ENQUIRIES. 
PHOME S654 'GRAMS: “CLUTCH, 
“ASTLETON, CASTLETON, 
ROCHDALE. LANCS. 



































y 
anAKE DUST pisappEP™ 
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Vokes Ltd., have evolved a system of filters 


——— which achieve a standard of efficiency far in advance 
—~» BO of anything hitherto attained. Filtration with these 
tion, size 6 x P 800 remarkable units is practically 100°, complete under 
wo un tes oe. the. ail Service Conditions—not merely a Laboratory test. 
for supplying clean That is why they were selected by the Iraq Petro- | 
air to a large electric " . . : 
motor giving perfe-: leum Co., Ltd., for their £10,000,000 Pipe Line in 
fil .no incr 

of temperature and the Far East. 

—— el peg There is an ultra-efficient Vokes Filter for every 


industrial requirement—why not let us help to solve 
your problem ? 





VOKES 
LIMITED 


95-105, Lower Richmond Road, 
Putney, S.W.15. 
"Phone "Grams: 


Putney ** Vokesacess, 
5851-2-3 Put, London.” 





VOKESACESS HOUSE, 




























BRITISH TRANE 
CO. LTD. 





wish their many friends 


and all engineers 


Christmas 


and a 








There are many ways in which Univectairs 
can contribute to prosperity. Write for 
Brochure No. U.H.2. 


BRITISH TRANE CO. LTD. 
VECTAIR HOUSE, NEWCASTLE PLACE, LONDON, §E 
Telephone : Clerkenwell 6864 & 3526 


Agencies ot Belfast, Blackburn, Cardiff, Leicester, Newcastle, Birmingham, 
Sheffield and Glasgow. 








1930. 
=—= 
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Gives a steady, continuous feed exactly 
in accordance with the steam demand. 


From banked boilers to full load—the ROBOT 
controls the flow smoothly and automatically and 
gives immediate response to all changes of water 
level. Regulator valve is operated hydraulically by 
means of feed pump discharge pressure ; has no packed 
glands to impede freedom of movement ; gives positive 
shut-off. No springs, thermostats or diaphragms. 


Automatic feed regulation makes steaming easier, 
steadies the action of pumps and heaters, relieves 
the human element, and gives an all-round improve- 
ment in efficiency. 


‘*Mumford”’ and other types of regulator 
supplied to suit special conditions. 


J 4 


~GLASGOW . 




























Whatever the dust and 
whatever the conditions, 
Sturtevant can put for- 
ward the most efficient 
and economical Dust 
Collecting apparatus. 


During the last 50 years 
hundreds of Sturtevant 
Collecting plants have 
been installed to deal 
with almost every kind 
of dust. Particulars and 
some illustrations of 
Sturtevant Dust Collect- 
ing apparatus are given 
in our Booklet D1098. 


TURTEVANT 











ENGINEERING COMPANY LIMITED 
149 Queen VictToriA St., LONDON E.C.4. 
, aS 
5 





€ a 
Speciality 
Water Cooling is, and has been for 
years, our speciality. Every plant 
we supply embodies the accumulated 
experience of over 30 years. 
Knowing the general conditions we 


OTHER VISCO 


SPECIALITIES : can give you the ultimate working 
Air Filters, Air efficiency of the plant for which we 
Washers, Air Con- quote, and back this with a firm 
ditioning, Dust guarantee. 
Collecting Plant, We shall be glad of your enquiry for 
Fume Removal. Cooling Towers or Spray Ponds; 
Industrial Vacuum irrespective of size. 

Cleaners. 





VISCO 


STAFFORD ROAD.CROYDON, SURREY 


Phone: Croydon 4181-2-3. Grams: ‘‘ Curtmit, Croydon.” 8595 
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ALFRED HERBERT Ltd., Coventry 


MACHINE TOOLS FOR IMMEDIATE DELIVERY 


NEW, RECONDITIONED AND USED 
BORING MACHINES. DRILLING MACHINES. 
to 34in. dia. Spindle. ** Wide Range of all types from SMALL SENSITIVE 


*tt 





LATHES. 
CENTRE LATHES 6in. < 6ft. Qin. to I5in. x HORIZONTAL 2); in. 


I2 ft. Oin. *tt VERTICAL 26in. to 72in. Swing. *t DRILLS up to 7 ft. RADIALS. 
CAPSTAN LATHES 44 in. to 7 in. centres. *T INDING CHIN 
TURRET LATHES I6in. to 26} in. swing. ** > pote fle om atonal Bie. to 18ie. X Tin *42 GEAR CUTTERS. 
_  dp~-~Giaiets hi HIGH-SPEED SHAPERS, STRAIGHT SPIRAL 


raibat one 
MILLING MACHINES. pty ol 6b in el een on BEVEL HOBBING MACHINES and TOOTH 
i. as agen gh ROUNDING MACHINES. *ft 


HORIZONTAL up to 24 in. x 18in. x 7 ft. Oin. *tt UNIVERSAL 8in. = 24in.to I6in. x 36in. *+ 
UNIVERSAL 184 in. « Yin. x 18in.to 42 in. x 14in. S i 
U TOOL GRINDERS in a Wide Range of Types and AUTOMATICS. 


in. *Tt Sizes. 
VERTICAL I2in. x 6in. x 13 in. to 42in. x 15in. FLOOR GRINDERS with Wheels up to 18 in. SINGLE and MULTI-SPINDLE for Bar Work"and 


< din. *t diam. ' Chuck Work. *tt 
* Denotes Used Machines. + New Machines. t Reconditioned. 


THE MACHINE TOOL BUYERS’ GUIDE No. 51 GIVES FULL PARTICULARS AND PRICES OF OUR STOCK OF 1,200 MACHINE TOOLS, 


——= LION’ 


PACKINGS & JOINTINGS 
FOR ALL PURPOSES & PRESSURES 








“ ” . ; “LION” EXPANDING 
Aon ASTOMATI TYPE for Superheat 


—_— “LION” BLOCK TYPE Steam Work 


General Purposes. 


WRITE FOR CATALOGUE L.!/. 
GOLDEN “WALKERITE” and ~~ 


JAMES WALKER & CO., LTD., Graphited “* Walkerite” are re- — 
« ” cognised by users as the best “Qu " is an elastic Composition 
LION” WORKS, WOKING, SURREY Compressed Asbestos Fibre jointing, tough yet resilient and will 
take up readily on uneven surfaces. 


"Phone ; Woking 1040—'Grams, Lioncelle. Jointings. Supplied in Sheet 
and Joint form Recommended for Hot Water joints 


sitEN]BLo 


IOUT TRa AD CARRY = 
€ 


REGD. 


FLEXIBLE COUPLINGS 


An industrial all-purpose coupling and universal 
joint. 

The Silentbloc Coupling compensates for 
angular and parallel misalignment without loss 
of power. 

There is no movement of metal on metal or 
metal on rubber. 

This coupling absorbs a large amount of 
torsional vibration-shocks and uneven impulses. 
The Silentbloc Flexible Coupling needs no pro- 
tection from atmospheric conditions, water, 
dirt or grit and NO LUBRICATION is required. 
NO NOISE—NO WEAR—NO ADJUSTMENT 
Affords electrical insulation. 

Sizes from 2 in. to 12 in. diameter. 


For use on . SILENTBLOC LTD. 


Electric Motors, Steam Engines, ee ne x tee Steam" or 

Water Turbines connected to Fans, Pumps, Spee educers, Blowers, ad bs 

Generators, Compressors, Stokers, Conveyors, Dyaamometers, Hoists, oo” Victoria Gardens, Ladbroke Road, Notting Hill Gate, London, Ww. 11. 
eau Pochiaery of off Kinde Machinery, Steel Mill Equipment, and = iii!iIIiIIIIIIIMMIlllk. a. ROGERS, 15, Buckingha Reads Cheadle Felme, Seockport. Phone: Hulme 251. IIlllllllllits 
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The complicated pipe system illustrated above has been built to represent conditions in a modern power 
station with lubricating oil under high pressure running in proximity to hot steam pipes. A leaky joint 
is sufficient to cause a serious blaze. 

All danger of such a catastrophe can be eliminated by protecting the pipe system with ‘‘ MULSIFYRE”’ 
EQUIPMENT—a plain but simple statement which is vouched for by countless well-known electrical 
engineers who have witnessed fire extinguishing demonstrations with the equipment illustrated above. 


That is why the ** Mulsifyre’’ system is now generally accepted as THE scientific method of extinguishing 
inflammable liquid fires and has been widely applied to all electricity power station risks. It has been 
adopted by leading authorities for the protection of Turbo-Alternators, Transformers, Switchgear and 
other equipment in modern power stations. 

Seeing is believing—call and see the most convincing fire demonstrations ever staged to represent actual 
power station conditions. Demonstrations any time by appointment. Write for pamphlet entitled ‘*‘ The 
‘Mulsifyre’ System of Extinguishing Inflammable Liquid Fires—-As applied to Power Stations and 


Park Works, Manchester. 10 


LONDON OFFICE: Park House, Great Smith St., S.W.1 
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WORTHINGTON - SIMPSON, LTD.. 
WORKS: NEWARK-ON- TRENT. 


TELEPHONES NEWARK 60!/-2-3 TELEGRAMS “‘AQUOSITY NEWARK 
LONDON OFFICE:- OUEEN'S HOUSE, KINGSWAY. LONDON. WC. 2 
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Power Users 


It deals with the important 
problem of reducing power costs, 
and shows how large savings are 
being made by using independent 
plant, powered by Ruston Oil 
Engines. 


The advantages of oil engines are 
thoroughly examined, and particular 
attention is paid to their use for peak 
load and emergency duties, 


Purchased electricity at #d. a unit 
(plus a K.V.A, charge of £4) is com- 
pared with a 220 BHP Ruston Oil 
Engine, and it is shown how the oil 
engine will pay for itself, out of 
savings, in three years, 





If you are interested in power cost 
reduction, please write for a copy of 
this interesting publication. 


BRITAIN’S LARGEST BUILDERS OF OIL ENGINES. 


RUSTON & HORNSBY LTD e LINCOLN\ 








ENGINEERING. [DEc. 25, 1936. 








VAR ANN am pan 


a in a 








CLARKE CHAPMAN 


AND COMPANY LTO 


1862-1956 


OR over 70 years we have been developing and consolidating our 
position as manufacturers of Ship’s Deck and Engine Room Auxiliaries. 


In addition to the manufacture of all forms of electric, steam and electric 
hydraulic Winches, Windlasses, Capstans, Steering Gears and Cranes, we 
produce Pumps for all duties, Water Tube Boilers, Water Heaters, Evaporator 
and Condensing Plants, Air Compressors, Mine Haulage Gears and Winding 
Engines, Pulveriser Plants, Generating Plants, Searchlight Projectors, Lighting 
Installations and Aerodrome Lighting Equipment. 


The illustration above shews a bay in our Winch Shop which serves 
to give some idea of the scale of our operations. 


CLARKE CHAPMAN 80-224 
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2. Stelliting Conveyor screw. Get- 
ting final size with guide bar. The 
job is rotated in lathe with guide 


i i | ° . 
1. Repairing cylinder heads and blocks sar gripped in tool rest 3. Welding fractured bearing of Elektron 


for motor omnibus engines. crank case for six cylinder motor omnibus 
engine. 


THESE WERE THE JOBS... 


Ci Aiee | VEEN welding was 

the foundation of each one 
of these interesting jobs. B.O.C. 
high-pressure equipment was used 
throughout, and this equipment 
with gases and materials can be 
obtained from any branch through- 
out the country. 








4. Repairing a cracked 5. Building up worn 
and broken cast iron gas brass slides of a Riley 
cookerdoor. The oper- Mineral Water Bottling 
ator is seen welding a machine in situ. 
broken lug. 


THIS IS THE OUTFIT. 


‘ALDA’ MoDEL «B’ 


HIS set is recommended for all general weld- 

ing on material from 1/32” to 1” or more 

in thickness. With the simple addition of a 

special cutter, the outfit can be used for cutting 

as well as welding. The outfit, as illustrated, 

comprises the blowpipe, pressure gauges and 
regulators, tubing, goggles, etc. 


BRUSHOXYGENG@E CAN DO THE SAME! . 


a I COMPETENT mechanic can quickly be trained to be a competent 


aes welder. Free tuition, advice and assistance on difficult jobs is 
ces: 

given by the service department of the company. Oxy-acetylene 

THAMES HOUSE -: MILLBANK welding, to-day, is of such importance that no firm can afford to be 


WESTMINSTER - S.W. I. unequipped. Let us advise you upon the most suitable equipment so 


42 OXYGEN AND DISSOLVED ACETYLENE FACTORIES IN GREAT BRITAIN AND IRELAND, that you too may handle your full share of these important jobs. 
AND. 21 FACTORIES IN SOUTH AFRICA. INDIA AND AUSTRALIA. 





“] 








- 


sano me, 
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Conveyance of fluid in the quantities required by modern conditions 
would not be economically possible without the resources of Moseley. 
For over a century Moseley heve concentrated on producing rubber for 
industrial use, and Moseley Hose in every size, from the smallest to the 


Write for Free Booklet No. M/4, 


DAVID MOSELEY AND SONS 


LONDON 


If it’s RUBBER 


BIRMINGHAM 
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LIMITED. 


GLASGOW 


— 


Moseley low pressure Hose fitted 
to Beer conditioning tanks. 


Moseley large diameter armoured 


Hose in operation. 





Where HOSE is indispensable 


Moseley Hose in rubber. 
canvas, or rubber and canvas combined, plain, armoured (externally or 
internally) or reinforced with embedded wire, acid resisting or otherwise. 
is used with outstanding success where hose is indispensable. 


largest diameter, is available for every purpose. 


ARDWICK MANCHESTER 12. 
SYDNEY (N.S.W.) 


. see it's MOSELEY 
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MILL MOTORS 


A.C. and D.C. 


KA 
ie, 










Exceptionally robust 
electrical and mech- 
anical construction. 









BTH mill motors driving skid gear and 
live rolls of a 36-inch finishing mill. 











Typical A.C. Mill Motor 
—sizes up to 350 HP. 


A Complete Range 
of A.C. & D.C. motors 
with appropriate con- 
trol gear for all heavy 
duty applications. 


Typical D.C. Mill Motor 
—sizes up to 185 H.-P. 


Send us YOUR enquiries 
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HYDRAULIC VARIABLE SPEED TRANSMISSION DRIVES 
& 
VARIABLE DELIVERY PRESSURE PUMPS 











] 


FOR 





INDUSTRIAL MACHINERY 
SHIPS STEERING GEAR 
SHIPS AUXILIARIES 
LIFT BRIDGES 
TRUCK TRAVERSERS 
ROTARY RETORTS 





ETC., ETC. 





“VSG CONTROLLED ROLLING LIFT BRIDGE AT GEBEL AULIA, EGYPT. 


(BRIOGE CONSTRUCTED BY SIR WILLIAM ARROL & CO., LTD.) 


o6 VSG 99 


FLUID TORQUE CONVERTERS 





CONTROLLABLE AND FIXED BLADE TYPES. 
FOR HYDRAULIC TRANSMISSIONS ON 
DIESEL SHUNTING LOCOMOTIVES 
MAIN LINE LOCOMOTIVES 
RAILCARS 


INDUSTRIAL APPLICATIONS 
ETC., ETC. 






































Send Enquiries to 


THE VARIABLE SPEED GEAR LIMITED 
6, BROADWAY, WESTMINSTER, LONDON, S.W.l. \7 


























Telephone: VICTORIA 6900. Telegrams: VARISPEED, SOWEST, LONDON: 








WORKS: ELSWICK WORKS, NEWCASTLE -UPON-TYNE. : 
Telephone: NEWCASTLE 33/0! Telegrams: VARISPEED, NEWCASTLE-UPON-TYNE. ae 
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Even the finest dust cannot penetrate the bearings of M. & C. idlers. No matter 
whether they work among abrasive grit, fine powder, or in mud and rain, they 
continue to run for year after year with the lowest possible friction and with 


complete reliability. Lubrication only needs attention at intervals of months. 


EASY RUNNING. Special ball bearings ; spin- 
dles and bores made correct to 00005 inch; 
assembly without risk of forcing ; and really 
efficient lubrication reduce the friction to the 
lowest possible. 

SIMPLE. There is no spring or screw adjust- 


ment to slacken back or give trouble. pi rigakgeh , meateace: nage 


outer edges of the outside rollers. 


STRONG. ‘Téath shaw that the idle anid brackets 





Outside roller of §-shaft idler moved 
to show solid end of inner roller. 


GRIT-PROOF. The upper end of every inclined 
roller is a smooth surface of solid metal. The 
only access to the bearings is upwards along the 
spindle, and this entrance is closed by a 
labyrinth seal, the grease in which is periodi- 
cally renewed from the inside. 


Three-shaft idiers on 
Sectional Belt Conveyor. 


can support far more load than could ever be 
thrown on to them by the belt. 

BELT 1S KEPT STRAIGHT, Adjustability of every 
idler and other provisions make sure that the belt 
runs centrally, and guide rollers are never needed. 
For every width of conveyor, the belt is troughed 
in the correct curve. 

LOW COSsT.. The price of M. & C. Idlers is 
moderate, Ask for description B§3 and for price-list. 


MAVOR & COULSON LTD 


47 Broad Street, Glasgow, S.E. London Office: 36 Victoria Street, S.W.1 Phone: Victoria 2931 
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Have you had 
your copy 


’ A tie 


ENGLISH STEEL CORPORATION L?® 


OPENSHAW - MANCHESTER 





ENGINEERING. 

















QUICKER FORGING— BETTER FORGING — 
CHEAPER FORGING. 


THIS EFFICIENT PRESS GIVES ALL THREE. 

















HIGH SPEED VARIABLE POWER HYDRAULIC FORGING PRESS. 





HENRY BERRY & C* L*’ 


CROYDON WORKS, LEEDS 


TELEPHONE : 75481 & 2 HUNSLET. TELEGRAMS : “ RIVETTER, LEEDS.” 

















London Office: SHELL-MEX HOUSE, VICTORIA EMBANKMENT, LONDON, W.C.2. 
Telephone Number : 6826 Temple Bar. Telegraphic Address: BERRYCO, RAND, LONDON. 


PLEASE SEND US YOUR ENQUIRIES 
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v7 2 . ot 5 :, - Py 
IA — Vc, ( THE. NEW FACTORY FOR THE MANUFACTURE OF JOINTING AND BRAKE 
2 a tated LINING NOW IN COURSE OF ERECTION ON THE SIDCUP BY-PASS. KENT 


‘THE CURNON STEAM FLOW INDICATOR 


An accurate yet inexpensive instrument of almost universal application, introduced to meet engineering requirements which may not justify the installation 
of a recording steam meter. Ensures Perfect Boiler-house Control. May be adapted as a STEAM LOAD INDICATOR or a PORTABLE TEST 
METER. Also: Recording Steam Meter, Pressure Recorders, Draft Recorders, &c. 


CURNON ENGINEERING CO. - ~~. Claude 










. Claude Works, Choriton-cum-Hardy, MANCHESTER. 


Australia: Messrs. H. G. THORNTHWAITE & Co., Kembla Building, Margaret St., SYONEY, N.S.W. 72 


a mt di i A tt peated Salient Bnet an nt 8 — 


NITRAL OVS TEEL D 


THOS. FIRTH & JOHN BROWN LIMITED 


SEE ILLUSTRATED ADVERTISEMENT ON PAGE 27, DEC. 4. 





























SHEFFIELD 








THE MOTHERWELL BRIDGE ann ENGINEERING CO. LTD. 


Oo MOTHERWELL f, | g 82, VICTORIA ST., S.W.| c 


Tel. Address: “ BRIDGE" MOTHERWELL , : Tel. Address : “ MOBRICOLIM " SOWEST LONDON 
Tel. Numbers: 40, 41, 42 : Tel. No. : 4183 Victoria 


BRIDGES. ROOFS. STEEL [eae te Um 0 AP cia | BRITISH LICENSED MAKERS 
FRAME BUILDINGS. \ AAD | JOINTLY WITH THE WHESSOE 


ae. — FOUNDRY AND ENGINEERING 


PIPES. KILNS AND TUBING. : : : H i §6CO., LTD., OF DARLINGTON, 
CHIMNEYS. TOWERS. . 3 = F AS OF THE PATENT “WIGGINS” 
PITHEAD FRAMES. PIERS. ata , “ F EPFLOATING DAY PONTOON & 
ype mangatpr BREATHER ROOFS FOR OIL 
my cme —" STORAGE TANKS. THESE 


WATER TANKS. TROUGHING. Sot eee Cee ROOFS EFFECTIVELY STOP 
HYDRAULIC PRESSED WAGON osiertintacem REPRESENTATIVES ABROAD EVAPORATION LOSSES AND 
END. ‘SLEEPERS. GUTTERS. | NEeili,cROPPERECO. = LowsonEcomGn.trp. "HETRASTORSO. ELIMINATE FIRE HAZARD. 


AUCKLAND JOHANNESBURG CAIRO 


NON-FERROUS CASTINGS 


PY) DB Ga) 4 ee) ee AC 
ANTI-FRICTION WHITE METAL ALLOYS 


“NAVO” WHITE BRONZE for MARINE AND HEAVY BEARINGS 
an 1 =61),.\ Ma.) Ae 70) BY | 3) 3 tN 


BILLINGTON & NEWTON L® LONGPORT, STAFFS 
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SURFACE WATER SEWER 


A 33 in. ‘S & L’ steel sewer in 25 ft. 
lengths and 50 ft. spans with long sleeve 
inserted joints for lead and yarn, secured 
by lugs and bolts. 





The expansion inevitable in a long main 
is provided for by the roller supports and 
Vulcan expansion joints. 


For strength and security, fewer supports 
and low maintenance costs, specify ‘S & L’ 
steel pipes. 


STEWARTS ano LLOYDS iro. 


GLASGOW BIRMINGHAM LONDON 
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\| 


CEMENT WORKS AS 


EQUIPMENT 








M2 ig PG IIE ere 






The Fluxo Conveyor is 
designed for pumping 
cement and __ similar 
pulverised material over 
long distances and 
awkward sites. It works 
equally well on small as 
on large outputs and 






°°" ne 






A PORTABLE FLUXO CONVEYOR. 








Send your enquiries its design of electro 


to us and take 


advantage of our 


pneumatic control is 
brought up to unique 
perfection. 















unequalled 


experience. 


F. L. SMIDTH & Co., Ltd., 


ENGINEERS, 


HORSEFERRY HOUSE, 
WESTMINSTER, 
LONDON, 
S.W.I. 


"Phone: VICTORIA 9988 (10 lines). Telegrams : FOLASMIDTH, LONDON. 


3378 


MET A RT AT EE RR a TS TS 
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With reconditioned buildings. 
new and up-to-date plant, 
and the return of the skilled 
men who helped to build up 
the reputation of The 
Darlington Forge Ltd., we are 
ready to execute your orders 


for Steel Ingots, Castings and 


melgellaleke 


I }] j , 
Brochure willingly sent on 


appl alro7. 
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FOSTER “VALVES OF PRECISION” 


t 


> 





FOSTER CLASS “G*' REDUCING VALVE. 
(New patent.) Fig. 1770.—CLASS “‘W*' STANDARD REDUCING VALVE. Steady Control. 


= Sent, Weems aay wag Adapts itself instantly to all demands. a wacer Deawa—ol of mst.” 


elf - contained. josest No outside Levers, Pipes, &c. 


© the highest pressures and 


WHICH DO WORK UNATTEMPTED WITH ANY OTHER DESIGN. 











STOP VALVE ”— 


1.—AN AUTOMATIC BOILER ISOLATING VALVE. 
2.—AUTOMATIC CLOSURE IF PIPE BURSTS. 


3.—CLOSED IN AN INSTANT FROM DISTANT 
POINTS. 


4.—A HAND STOP VALVE. 





THE “FOSTER 4-DUTY BOILER 


EMERGENCY AND _ ISOLATING. 








FOSTER CLASS “Y¥** REDUCING VALVE 
For High Pressure Gases. 





PUMP REGULATORS, AUTO AND EMERGENCY VALVES, ETC. 








Fig. 1929.—FOSTER CLASS “Z** HYDRAULIC 
REDUCING VALVE. 


For initial Hydraulic and Air Pressures of 3000 lbs. 


Testimonial just received :— 
“ We have in use elsewhere in the laundry, 
one of your Foster Reducing Valves, which 
has been installed for over twenty years, 
during which time it has functioned to the FOSTER CLASS “Y"’ 





AT THE ALBION WORKS, SALFORD, 5, LANCS. 





FOSTER CLASS “U"’ 
REDUCING VALVE. 
For Air and Water Pressures. 
Dead -tight. 





REDUCING VALVE. 
utmost satisfaction.”’ For Reducing Initial Pressures of 3500-2000 Ibs. 
to 
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_ The bottom illustration shows 
one of these breakers being 
lowered on to an inspection 
stand. 
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TAYLOR & CHALLEN 


ARMATURE NOTCHING PRESSES 


The press shown performs continuous notching of 
rotor and stator segments, in sizes ranging from 
20 in. to 60 in. diameter, at speeds up to 240 r.p.m. 
The die is carried on a reversible head, so that 





internal or external 
punching may be done, 
and there is a self-contained 
lifting gear on the press, 
so that changing over can 
be carried out quickly. 


TAYLOR & CHALLEN, 
LIMITED, 


DERWENT WORKS 
BIRMINGHAM, 19. 








































6000 TON TYRE FORGING PRESS 











‘STEWART 








@ We design and build Hydraulic Presses for all 


purposes. 


@ High Speed Forging Presses up to 12,000 tons 


power. 


DUNCAN STEWART & Co., Ltd. 
LONDON ROAD IRONWORKS 8281 


Telegrams : Telephones : 
London Representative >—H.J. Munro, 25, Victoria Street, $.W.1. Telephone—Victoria 2576. “STEWART GLASGOW" GLASGOW BRIDGETON, 3243 - 4-5 
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IN THE 
FOREFRONT 
OF THE 
INDUSTRY 


For over 100 years Park Gate have helped in the 
making of industrial history and always they have 
held their place in the forefront of the industry. 


From hundreds of tons. per year, production at 
Park Gate has grown to thousands of tons per week, 


PARK GATE 


ENGINEERING. 


[SUPPLEMENT page VII| 


~ See eS ~~ 

Artist's impression of Rolling Millat Park Gate Works 

but mass production has never been the aim of 

this Company. Rather does it aim at a measured 

output, large enough to meet the need of its cus- 

tomers and to maintain its standing as one of the 

important steel producers, yet not so large as to 

jeopardise the control of that quality for which 
Park Gate is noted throughout the World. 


The well-known trade mark ‘‘ P.G. YORKSHIRE ”’ 
denoted the best that could be obtained in the 
old iron days ; it is equally well known wherever 
steel of quality is needed to-day. 


8504 


IRON & STEEL CO. LTD. 


PARK GATE WORKS ROTHERHAM 
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‘BROOMWADE’ 


DOUBLE ACTING 


AIR COMPRESSORS 


* 
OUTSTANDING 


EFFICIENCY 
AND 


RELIABILITY 
+. 








=a 
— 






















Two-stage, direct motor drive. 





TWO-STAGE — BUILT IN 6 SIZES ACTUALLY DELIVERING 
320 TO 2500 CUB. FT. FREE AIR P.M. AT 100 LBS. 
PRESSURE. 


SINGLE-STAGE-—IN 6 SIZES ACTUALLY DELIVERING 560 
TO 4200 CUB. FT. FREE AIR P.M. AT 60 LBS. PRESSURE. 
SUPPLIED WITH OR TO SUIT ANY FORM OF DRIVE. 


Single-stage with belt drive. 





37 Years’ Specialised Experience Ensures Super Satisfaction 
BROOM & WADE LTD., HIGH WYCOMBE 1286 


DRYSDALE 


TUNREINE FUMFS 

















HIGH LIFT TURBINE PUMP 


MATERIALS — WORKMANSHIP — SERVICE 
ALL OF THE BEST 





DRYSDALE & CO LTD YOKER GLASGOW 
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"| Exception ally 
EAVY DUTY CLUTCHES 


HADFIELD 
MAIN DRIVING GEAR 
complete with 
TOP TUMBLERS 
for Gold Dredgers 
fitted with 


HELE-SHAW 
MULTIPLE DISC 


CLUTCHES 
supplied by 








seh. 


















































novell PLATT Br r 
- fp Mesere. otners o 
= Hadfield Limited, e oo 
Sheffield. 
n GENERAL ENGINEERING DEPT., 
= pape OLDHAM. ENGLAND meee” O84 
MAIn 3884 : e “Platts” Oldham 
6 
= = ~ 














STEAM BREAKDOWN CRANES 




















AXAXAYAVA ve, A, \7 
2 


wus 
epesee ome + ~~ 








E . - se ee RII ape oe me 
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SSS 


Patent Relieving Bogie Type 








COWANS, SHELDON & Co., Ltd., CARL 


London Office : BUSH HOUSE, ALDWYCH, W.C.2. 
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ALL THE WORLD’S MOST FAMOUS BRIDGES 


. or 7 . 
7 . a u 
bar vy Pe ee ee 
Yoo Pe ef = ie 
653% ee > -_ 3 
- ae _>. 7 


WERE RIVETED BY 


THE 
BRITISH-MADE 


PNEUMATIC 
RIVETING 
HAMMER 


vveve- 


WORKS, 
FRASERBURGH, 
SCOTLAND. 


vevw 





Please write for Section 1, 
Catalogue 46, giving full 
particulars of Boyer Pneumatic 
Riveting Hammers j ~ 


Lee ees 
re THE CONSOLIDATED PNEUMATIC TOOL COMPANY, LTD., 


Sie EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1. 


dhs cmd FACTORIES AT—London, England. Fraserburgh,Scotiand. Melbourne, Australia. Montreal,Canada. Berlin, Germany. Detroit, Cleveland & Franklin, U.S.A. 








BRANCHES ALL OVER THE WORLD 

















LATHE TOOLS AND CRAMPS 


WILLIAMS’ 
CRAMPS 


‘‘ AGRIPPA”’ Drop-Forged 


TOOL HOLDERS 


Prevent wastage of costly 
high speed steel. Complete 
line, all types and sizes; 
drop-forged from tough 
steel, heat-treated and 
hardened. Cutter holding 
channel provides absolutely 
true, rigid cutter seat. 


J. H. WILLIAMS & CO. 


75, Spring St., 
NEW YORK, U.S.A. 


Twelve types, both 
“C’”’ and Strap, all 
sizes. Designed to 
withstand severe 
service. Heat- 
treated for greater 
strength and stiff- 
ness. Screws of 
special steel. 


DROP-FORGED BY 


ILLIAM 


g_OROP-FORGED ros 


Large Stocks carried by 


9 


““VULCAN”’ 
LATHE DOGS 


Drop-forged, Bent and 
Straight Tail patterns. Fur- 
nished with | or 2 screws, 
either square-head or 
safety type. Efficiency and 
long life assured. 


Headquarters for: Drop-Forged 
Wrenches, Detachable Socket 
Wrenches, Cramps, Lathe Dogs, 
Tool Holders, Eye Bolts, Hoist 
Hooks, Chain Pipe Wrenches and 
Vices, etc., etc. Write for 
literature. 


BUCK & HICKMAN, LTD.—LONDON—BIRMINGHAM—MANCHESTER—GLASGOW 
CHARLES CHURCHILL & CO., LTD.—LONDON—BIRMINGHAM—MANCHESTER 
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INDUSTRIAL AIR CONDITIONING 


Steady temperature and humidity conditions are often 
indispensable for efficient production and process work. 


“Sirocce”’ Fan Circulating 
Conditioned Air 


** Sirocco” Air Conditioning 
Plant in a Brewery 


AIR CONDITIONING INSTALLATIONS 


With fully automatic control maintain closely within pre- 
determined limits the desired temperature and humidity 
in any workroom or building 
for 


BREWERIES 
PAPER MAKERS 
TEXTILE MILLS 
THE FOOD INDUSTRIES 
& OTHER, SPECIALISED MANUFACTURES 


LONDON MANCHESTER NEWCASTLE BIRMINGHAM BRISTOL CARDIFF GLASGOW DUBLIN 


The Photograph illustrates 
two of six Speed Increasing 

cr we have recently 
supplied for driving blowers. Each 
Gear transmits 656 H.P., increasing 
speed from 320 R.P.M., to 3030 R.P.M. 
The Gears illustrated are just another example of the way In which P.P Engineers are keeping 
ahead of the times, and roma difficulties by still better ishing 
qualities of our Gears are such that complete reliance can be placed upon them under 


conditions of service. The largest range in size in Europe. 


THE POWER PLANT CO., LTD., 
WEST DRAYTON, MidDLEsex 


Telephone: WEST DRAYTON 71 (3 lines) Telegrams : “ROC, WEST DRAYTON ” 


Lo — 
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STANDARD) 
UNITS UP 
TO 2,000 H.P. 
RATIOS UP 
TO TO! | 


Ask for 
Catalogue 
. 132. 


DOUBLE - HELICAL 


FRICTION | 
CLUTCHES | 
ALL TYPES | 


PRESSED STEEL 
PuLLeys | 


PIT HEAD 
PULLEYS 
=! Se 


VROPE 


raves ® Crofts Double-Helical Reducing and Increasing Gears represent 


the most modern practice in gear construction, embody the 
latest refinements in design and are built to give continuous 
service with highest efficiency, utmost reliability and long life. 


ALL CROFTS D.H. GEARS ARE GUARANTEED. 


CROFTS 


ENGINEERS (LTD.) 
THORNBURY, BRADFORD. 


| MACHINE CUT 
| GEARS 


MACHINE 
MOULDED GEARS 
| ai “4 } 


DOUBLE HELICAL 
GEARS 


/ ENISPEED! 
GEARED 

| MOTORS | 
eS 


HIGH SPEE 
DIESELS 


MARINE AND 
STATIONARY 
ENGINES 


RANGE : 
24 to 72 B.H.P.— 


1,000 R.P.’ 


2 to 6 Cylinders. 
60 to. 240 B.H.P.— 


900 R.P.! 


3 to 12 Cylinders. 
4-Cyl. 80 H.P. Engine with Reverse and Reducing gear. 
Full particulars from the Manufacturers : 
GLENIFFER ENGINES, Ltd., 
Telegrams : “ Glengine, Glasgow.”’ 





D 


M. 


M. 


ANNIESLAND, GLASGOW, W.3. 
8133 

















MMMM 


Dead Accurate Work 


is what you can depend on receiving trom 

Our reputation depends on it. Give us 
= an opportunity to quote for your particula: 
= requirements. 


7) 


= = We are manufacturers ot : 
= = ENGINE & BOILER FITTINGS, 
ANTI-FRICTION METALS. 
All Classes of 
NON-FERROUS INGOTS. 
INDIA RUBBER & ASBESTOS 
GOODS. 


BRASS & IRON FOUNDERS 


PEGLER & LOUDEN LTD., 
54-60, Brown Street, GLASGOW, C.2. 


Tetegrams : GUNMETAL. Telephone: 3240 CENTRAL. 


me UU 





ifr: 


Sn eT AN 





Y gis a WAND VN 


/ FANS. 


Standard Fans can be went for almost 


including Ventilati wae Beart Ind and consaable parone 
Alternator ae Blowing 

Our Engineering , well ce tnt the design of modern fan instal- 
lation for modern industries, will be glad to submit recommendations 
and designs for your particular problem, however difficult. No 


obligation will be incurred. Write for Booklet No. 116. 8394 


STANDARD sPOCHIN BROS. L! 


LEICESTER - ENGLAND 
GLASGOW - NEWCASTLE ON TYNE 


LONDON 


LEEDS 





MIDLAND IRON 


Co., LTD., ROTHERHAM. 


A World wide reputation for the manufacture of 
WROUGHT IRON of the HIGHEST GRADES. 


Manufacturers of the following sections :— 


ROUNDS, SQUARES, FLATS, 
HEXAGONS, ANGLES, 
ETC., ETC. 


HOOPS & STRIPS (for packing & baling). 
Also BEST SPLAYED COOPERS HOOPS. 


Rolls turned for special sections by arrangement. 
A LARGE STOCK OF BARS ALWAYS ON HAND. 


Contractors to Admiralty; War Office, Air Ministry, India Office and principal 
English and Foreign Railways. 





8396 


Telephone: 


540-541. London —— : 
Telegrams : MIDLAND ROTHERHAM. W.H.G. NDS, 25, VICTORIA ST., S.W.!. 


























.M. 


MM, 


—_ 4+ — F/ 
MTT 
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REFRIGERATING 


CONTINUOUS’ SERVICE 
AND ADVERSE HEAT 


SEAGERS L"™. 






MACHINERY 


CONDITIONS. 





DARTFORD. 














BPA APOPOCon«' 


| 3 


HIGH-SPEED— 
CARBON—and 

ALLOY TOOL STEELS 
CASE HARDENING STEELS 
AUTOMOBILE and 












AIRCRAFT 

STEELS, IN SHEETS, 

&c., io.” STRIP, CASTINGS, 
FORGINGS, 


STAMPINGS, &c. 

BROWN BAYLEY’S 

STEEL WORKS Ltd., 
SHEFFIELD 9. 














ACCURATE | 


. 





. as ‘ 
aS es. 


ONE INSTRUMENT — EVERY TEST 
* AC D-C Current Voltage Resistance 


Wherever there is electrical apparatus the 
36-range Universal Avometer is indispens- 
able, is high-precision meter covers 
all electrical measuring requirements, 
giving 36 ranges of direct readings of 
current and voltage—A.C, and D.C.—and 
resistance. It is self-contained, entails no 
external shunts or multipliers, and is of 
B.S. Ist. grade accuracy. The Sin. scale is 
fitted with an anti-parallax mirror, and the 
meter is extremely robustly built. It enables 
all defects in electrical equipment to be 
speedily traced. 





Also, the 22-range D.C. Avometer, 8 gns. 
The —— Model 7 Universal Avometer, 15 gns. 
eather Carrying cases £1. 


12 Gns. BRITISH MADE. WRITE FOR DESCRIPTIVE PAMPHLETS. 


THE 36-RANGE UNIVERSAL 


ANU) Tchn 


REGO. TRADE MARK 


























MACHINE 
CUT 
WHEELS. 


WORM AND SPUR 
REDUCING GEARS. 


TheREIDGEARCO. 


LINWOOD,”* 
near PAISLEY. 














CRANES 


FOR ALL TYPES - 
Send us your 
enquiries. 








tet mane 


ARD| 





















29 TUBS 


Stubs Precision Files 
have set a new stan- 
dard in accuracy, lon, 
life and perfection o 
tooth form. 





Every operation in 
their manufacture is 
performed by highly 
skilled craftsmen to 
obtain the perfect 
shapesand cuts. 
Extreme care is taken 
to provide the thin 
edges and fine points 
sO necessary in tool- 
making. 


Stubs products are 
known the worid 
over for their stan- 
dard of quality and 
the necessity to 
maintain this repu- 
tation is a guaran- 
tee that Stubs pre- 
cision files will give 
complete satis- 
jon. 











Stubs precision files 
are British made 


throughout. 














8467 


SEND FOR DESCRIPTIVE PRICE LIST. 


BUCK & HICKMAN L°’ 


WHITECHAPEL ROAD, LONDON, €E.1. 


BRANCHES : 
BIRMINGHAM : GLASGOW : MANCHESTER : 
29-32, Whittal!l Street. 47, Robertson Street. 251-255, Deansgate. 
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Robust All.Metal 
Construction. 


Easy to fix and read. 


Accurate individually 
calibrated scales. 


- Clear white dials 
which cannot blister 
or discolour. 


Moderately priced. 


BUDENBERG DIAL THERMOMETERS 


Mercury egree type for any temperature between—20°F. 
and + 

Vapour actuated type for most temperature ranges between 

10°F. and -- 500°F. 

Flexible tube and rigid stem patterns. 

For full particulars of our dial and recording thermometers 
see Catalogue Section 27. 





Budenberg Gauge Co., Ltd., 


Broadheath, near Manchester 8005 
Manufacturers of Dial and self-recording Instruments 
for Pressure, Draught, Temperature and Speed. 
















-—— 


— (OUT 


vf 


77 Quitetite...... 
_ REDUCING VALVE 


THOUSANDS OF THESE 
VALVES ARE IN USE 
THROUGHOUT THE 
WORLD AND ARE 
GIVING COMPLETE 
SATISFACTION, 


DAVID AULD = SONS L" 


WHITEVALE FOUNDRY, 


GLASGOW. 











FOUR 17,000 B.H.P. 


HEAD |,700f. BOWING PELTONS SPEED 28r-p.m. 




















INTERIOR OF SHANAN POWER STATION, INDIA. 


BOVING ano CO., LTD. 


56, KINGSWAY, LONDON, W.C.2. 





























- 











A typical 

panel of N. & Z. 
flush-mounted 
instruments 


comprising multipoint continuous chart 
temperature recorder, indicating and 
recording mercury-in-steel thermometers, 
pressure’ recorders and ‘‘all-mains” 
multi-point electrical thermometer 


ee EGRETTI 
*neteteinss” & ZAMBRA 


38, Holborn Viaduct, Londo, 


8474 






































) 
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IT WILL REVOLVE 
MORE EASILY 
ACCURATELY AND 
ECONOMICALLY ON 





RSM 


BALL AND ROLLER 
BEARINGS 





\ 














M~ RANSOMEAHARLES 
4 4 


BEARING CL 























= SS 
High Pressure 
Steam Pipework 


Steel Tube 
Coils 


q Not only have we one of the 
largest and most up-to-date works 
in the country for these materials, 
but what is equally important, the 
necessary experience. To be precise, 
over 30 years. Send your enquiries 
to :— 


LE BAS TUBE CO. LTD. 


Cyclops Works, Millwall, London, E.14. 
Manchester: 16, Deansgate. 





























DAVY 


HYDRAULIC PRESSES 
PUMPS ACCUMULATORS 





——— ee 





DAVY BROTHERS LIMITED + SHEFFIELD 





VARIABLE 
STROKE 
PUMPS 


L 
































CAPACITY. 





















































STROKE , POWER, ETC. 
REGULATE WHILE RUNNING 





< 


























ZWIiICKY LTD. 








SUPPLY EFFICIENT PUMPING AND FILTERING 
EQUIPMENT FOR OIL, WATER, SPIRITS, ACIDS, ETc. 














Telegrams: Zwiklim, Slough. Telephone: Slough 332. 





7291 














[SUPPLEMENT page XVI] ENGINEERING. [DEc. 25, 1936. 








DAWSON & DOWNIE’S PUMPS 


FOR ALL DUTIES 


HYDRAULIC PUMPS MOTOR DRIVEN MARINE PUMPS 
STEAM OR MOTOR DRIVE HYDRAULIC PUMP TO SUIT ALL DUTIES 


- OlL PUMPS = 
FOR LAND INSTALLATIONS 
AND MARINE DUTIES 


DAWSON’S PATENT 
DIRECT ACTING 
BOILER FEED PUMPS 
COMPLETE OIL REFINERY a 
PUMPS 


TELEGRAMS: PUMPS, CLYDEBANK. 
TELEPHONE: 92-93 CLYDEBANK. 





DAWSON & DOWNIE L"- 


- ELGIN WORKS, CLYDEBANK 











PECKETT’S 
LOCOMOTIVES 


or att SIZES AND GAUGES 


PARTICULARS ON APPLICATION. 

















B Telegraphic Address: ‘‘PECKETT, BRISTOL.” 
London Representatives: FERGUSON & PALMER, 9, Victoria St., Westminster, S.W.1. 



























STEAM. 
TRAPS 


of proved reliability. 


























SALES EXCEED A QUARTER 
OF A MILLION. 





|. a as sm ' | 
“SYPHONIA”—THE BEST “ALL-ROUND” TRAP. | 


EXTREMELY ECONOMICAL. 











F We also make several other types 
x of trap, including Inverted Float 
a patterns, Vacuum Traps, and Super- 
lifters for condensation at low pressure 
[PS 2222.22225 = by an auxiliary supply of live steam. 











-- 
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“SYPHONIA RAPIDE” 


A QUICK DISCHARGE HEAVY DUTY TRAP. 
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DOWSON OPEN HEARTH GAS PLANT 

















OUR SPECIALITIES 


FURNACES OF EVERY DESCRIPTION. 
CLEAN GAS PRODUCER PLANTS (Using Anthracite or Coke). 
CRUDE GAS PRODUCERS. 

GAS TUBING, CHIMNEYS, KILNS AND DRIERS. 
TANKS OF ALL SIZES. 





If you have a Heating or Drying Problem—Consult Us. 


Ov SO «MAS MASGY WALKING BEAM FURNACES. 8597 








GAS PLANT Co. LTD. 


Alma Works, LEVENSHULME, MANCHESTER. 























EEV 








Hyatt Roller Bearings are anti-friction bearings with 


distinctive characteristics, by virtue of which they 


are :— 
(a) 


-~ 


b) 


SAFEST FOR SHOCK LOADS. 

The helically wound rollers of special heat treated 
alloy steel, have the capacity for absorbing shock or 
vibratory loads to an exceptional degree. 


SIMPLEST TO INSTAL. 
Mounting designs for Hyatt bearings (which will be 
developed and submitted by experienced Engineers 
upon receipt of particulars) are generally more simple 
and more economical to produce than for other types 
of anti-friction bearings. 


(c) CHEAPEST TO OPERATE. 


Delco-Remy & Hyatt Ltd.. 


The alternate spirals in the Hyatt bearing rollers 
automatically sweep the lubricant, to the last drop, 
along the operating surfaces. Attention to lubrication, 
the only attention these bearings require, is thus reduced 
to the absolute minimum. 


Write for copy of latest catalogue 


stating any bearing application 
of special interest. 





111.Grosvenor Road, London 
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STOTHERT & PITT, L- 


BATH, ENGLAND. 


je 
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ELECTRIC GOLIATH AT HUNZIKER PIPE WORKS, UXBRIDGE, 
8 TONS LOAD -- 90 ft. 0 in. SPAN OF RAILS. 


eee elieel See e eee 


it AY 
PHOSPHOR BRONZE ATICK 


SOLID OR CORED 


r rapld and economica/ 
ion of smal/ bushes 
folaleod bearings 











LIST OF STANDARD SIZES ON REQUEST. 


J.STONE & CO. LTD. DEPTFORD, LONDON. S.E.14 
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We have again been entrusted 
with an order for a Twin 
Condensing Plant to work in 
conjunction with a 50,000 k.w. 
M.C.R. Turbo-Alternator. 


STATION | 


A 3rd ORDER 








OTHER EQUIPMENT INCLUDED. 


The complete closed feed water 
system and auxiliary equipment 
including : 


AIR EJECTORS, EXTRACTION PUMPS, 
EVAPORATORS, HIGH AND LOW 
PRESSURE FEED WATER HEATERS, 
BOILER FEED PUMPS, HOTWELL 
TANKS, SERVICE PUMPS, ETC. 


a on SN VV MMI MMMM MeN ee a ce 


‘Phone: 
1373 (3 lines). 


AND COMPANY LIMITED 


BOLTON 


eS Be 









CONDENSERS 'y 





‘Grams: 
* HICK,” BOLTON. 




















Thousands of “ Bradford’”’ 
Steam Traps supplied for 
Steamships, Sugar Factories 
Lie textile Factories, Collier- 
ies, lronworks, Laundries, 
in all parts of the world. 











@ Embodies anew principle. It isa float trap 
but with an important difference. The 
float does not open or close the discharge 
valve. It simply releases or engages a 
weighted lever, which is so arranged that 
the outlet is instantaneously opened 
or closed. No wire drawing. The dis- 
charge is full open or dead closed. The 
outlet is always submerged, so that 
steam cannot escape. 


@ Non-corrodible floats, valves and springs 
are used throughout. Working parts are 
simple and robust, and are all attached to 
the cover and can be quickly removed 
for examination. 


@ Every trap is fully guaranteed and tested 
under full steam pressure before despatch. 








LONDON— 
Coronation House, 4, 
Lloyds Avenue, London, 
€.C.3. 


LIVERPOOL— 


632, Royal Liver 
Buildings. 


BOLTON— 
Knowsley Buildings. 


SWANSEA— 
Pembroke Buildings. 


GLASGOW— 
52, St. Enoch Square. 


NEWCASTLE-on- 
TYNE— 


2, Collingwood Street. 


And at 
Belfast, Hull, Bristol, Ports- 
mouth, Leith, Birmingham, 
Sheffield, Nottingham, 
Cardiff, etc. 





SOHO WORKS, ALLERTON ROAD, BRADFORD. 


Telegrams—METALLIC, BRADFORD. 


Telephone Nos. 4705 and 4706 
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Va.ves, Cocks, 
ANO FITTINGS 








FURNACES AND BURNERS FOR 
ALL INDUSTRIAL PURPOSES 


MANCHESTER FURNACES (1594) Ltd. 


Globe Works 
ASHTON NEW ROAD, MANCHESTER, ‘. 


BULL'S METAL&MELLOID Co. 


HEAD OFFICE AND Works: Limited. 
YOKER, GLASGOW. 
TELEGRAMS; “ MELLOID, YOKER.” 
BULL'S METAL.-—Propellers, Bars, Sheets, aliens 
Roda, Vaive Spindles, Cc yndens: rStaysé& Plates, — . 
MELLOID. ng “a. Trade pacS and Fevmied.) ~ 
ch nset Tubes, Cooling Tubes, Boller Tubes Stays 
snd Plate s.Fire -box Plates, Bars Sheeta, Valves, ac. 
WHITE METALS. —Babbitts, Biastic, &e. 
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U 
as 
MODERN 


OSs 


TOMORROW 


To keep pace with modern 
progress has always been a part 
of our policy. 


It is reflected in everything that 
leaves our works. 


N.C. products are truly modern, 
but modern in the best sense 
of the word for no innovation 





2 is adopted or adapted merely 
because it is novel. 
























Gearing, Pulleys. 


For illustrated advert. see page 42, Nov. 20 
Only if it is a real advancement 


and contributes something in 
dependability or economy does it 


2 rn 


BARRY, HENRY & COOK, LTD., 
Engineers, ABERDEEN. 540 


BLAST FURNACE PLANT - GAS WORKS 
PLANT“STEELWORKS PLANT-GENERAL 
CHEMICAL PLANT ~ BENZOLE PLANT ~ 
BY-PRODUCT PLANT ~- CAST. IRON 
TANKS * STEEL TANKS ~- COKE 
OVEN MACHINERY ~- PIG IRON ~*~ 
* AND ALL FORMS OF LIGHT CASTINGS 


NEWION CHAMBERS € CO. LID 


THORI(LIFFE....-------------- near SHEFFIELD 


—— a —~ ~~ — a 








become part of the N.C. service. 


ENTWISLE & GASS 


LTD., 
ENGINEERS, BOLTON. 


HYDRAULIC 


PLANT and aad PRESSES 


HYDRAULIC 1102 
MPS 223 CENTRIFUGAL 
Mt _HIGH SPEED PLUNGER | 


Te. “Foundry, Bolton.” ‘Ta 




















Tel. Ne. : 1950 Belton. | 





HIGH-CLASS ENGINEERING ALLOYS: 
Forgings, Stampings, Castings, Rods, Sheets, Wire, Tubes, Extruded Bars of any Section. 


asa) “DELTA” BRAND «= 


BRASS, COPPER, NAVAL BRASS, YELLOW METAL, RED METAL, SILVER BRONZE, MANGANESE BRONZE, PHOSPHOR BRONZE, 
ALUMINIUM BRONZE, WHITE ANTIFRICTION METALS. 









Original Registered Trade Marks 

















and Largest DELTA. | 

Manufacturers DELTOID. 
Py are ME DIXTRUDO 
a ded ot DIXTAMPO 









Metals, 


7952 


THE DELTA METAL COMPANY, LTD., 


DELTA WORKS, EAST GREENWICH, LONDON, S.E. 10 (and at Birmingham). 
On the Lists of Contractors to the Admiralty, Air Ministry, War Office, Ministry of Munitions, India Office, Post Office, Crown Agents for the Colonies, &c. 
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BOILER HOUSE 


EQUIPMENT 


We undertake the complete in- 
stallation of steam-raising plants 


including boilers, _ boiler - firing 
equipment, buildings and all 
auxiliaries. 


RECENT ORDERS :— 


MANCHESTER CORPORATION 
ELECTRICITY DEPT. (for 
BARTON POWER STATION). 


AMALGAMATED ANTHRACITE 


COLLIERIESLTD. (No. 3 GREAT 
MOUNTAIN COLLIERY). 


RICHARD THOMAS & CO., 
EBBW VALE. 


The illustration shows Simon-Carves Multiple Drum 
Boilers under construction at the Cawnpore Electric 
Supply Corporation, Cawnpore, India. 








SIMON ? CARVES LTD.., CHEADLE HEATH, STOCKPORT. 


























\iappimnamavanmrenne? 
HENRY WALLWORK & CO., Ltd.. MANCHESTER, 


MACHINE CUT GEARS 


| 


oe * a AND 


All = re to 4d.p. 
et my New Process. 
rok hy Ask AS tor Lists. 








a patterns for all sizes, oval or + section 
arm, To 9ft. diameter. 


MITRES AND BEVELS. To 9ft. Dia. 
PAPER AND RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 


Spur Gear Blanks 
from any of the above patterns. Balance Wheels 


CYANIDE HARDENING. 
THE NEW TURNERS & FITTERS 
HANDBOOK. 
rs THOMAS GREENWOOD. 3/9 


| ——hy — “Low Price for Pqnine, erin, Yarn, 


Boece 00 your enquiries— 8261 


Greenwood’s Standard 
Gear Cutting Co., Ltd., 





NEW BOND STREET, HALIFAX. 
Teleobone : 2492. Telegrams : “Gears.” 








s) 









FIG. 678 
“CULWELL” QUADRUPLE-ACTING POWER PUMP 
FOR BELT DRIVE. 


JOSEPH 





London Office : 
109, KINGSWAY, VV.C.2. 





Wires ; 
_ — 


Phone ; Holborn 109! . 





WITH FORGED STEEL CRANKS AND CONNECTING RODS 
SELF-OILING TOTALLY ENCLOSED. 


(BUCKET TYPE) 





WRITE FOR LIST No. 3A. 





(WOLVERHAMPTON) LTD. 


CULWELL WORKS, WOLVERHAMPTON. 









“CULWELL” QUADRUPLE-ACTING POWER PUMP 
WITH DIRECT MOTOR DRIVE. 


EVANS « SONS 


Wires ; ‘*‘ Evans 
Wolverhampton.” 


Phones : Wolverhampton 
20864, 20865. 
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Down by 648 gallons! 


The long life of Magnolia Pedigree Bearing 
Metals is in itself a convincing reason for 
installing them, but here is another saving. 
In a certain rolling mill, bearings needed 
relining every 12 months, and consumed 
twenty-two 36 gallon barrels of oil per 
annum, After relining with Magnolia Oil 
Engine No. | Metal the oil consumption in 
one year was four barrels, a saving of over 
80%, and after 2 years the bearings were still 
in excellent condition! May we quote you? 
The Magnolia Anti-Friction Metal Co. of Gt. 
Britain Ltd., 34, Victoria Street. London, $.W.1. 
AGENTS ALL OVER THE WORLD 


as 2. GC ROU 


METAL 


As/Ma. 4 


Bearing 
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SHOVEL STOKER 
ann COAL ELEVATOR 


62 YEARS’ EXPERIENCE IS EMBODIED 
IN OUR LATEST IMPROVED TYPE 
WHICH GIVES THE 
HIGHEST EFFICIENCY 


WITH 
LOWEST UP-KEEP COSTS 


Write for latest catalogue and full particulars. 


JAMES PROCTOR, LTD. 


Hammerton Street Ironworks, Burniey. 
London Office: 36 & 37, Queen Street, E.C.4 
8442 














COUPLINGS 


The 

“ Steel- 

Shaw” 

Flexible 

Coupling 
accommodates 
instantly all 

errors in alignment, 
absorbing shocks and 
stresses, damping out 
vibrations and at the 
same time allowing free 
ay under loads. The 


Patent No. 346641. 


“ Patented in Foreign Countries.” STEEL-‘SHAW 
STEELE & COWLISHAW, Cooper Street, HANLEY, Stoke-on-Trent. 


Leadon Office: 329, High Holbern, W.C.1. Telephone: ** Holborn 1695."' 











£ ™ ha OP thes Ls 
- 77 
& a 
TING MACHINE 
COMBINES ALL THE GOOD,POINTS!/IN THE TIME HONOURED TEE SQUARE 
WITH THE ADVANTAGES ONLY OF THE LINK ae APPARATUS 


@ BALL BEARINGS 
THROUGHOUT 


@ STAINLESS STEEL RAIL 


.) SILENT PINIONS WITH 
HELICAL TEETH 


@ VERNIER ADJUSTING 
PROTRACTOR WITH 
AUTOMATIC STOPS 


SPECIAL NOTE 
@ IDEAL FOR 
UPRIGHT BOARDS 
NO UNSIGHTLY 
BALANCE GEAR 


STRAIGHT EDGE 
MECHANICALLY OPERATED 
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PETER—Wwitn 


ONE EXCEPTION 


With one exception Peter is an 
ordinary little fellow. Chubby, like- 
able, just five-and-a-half, full of life 


and fun and on occasions—be it 


admitted—of naughtiness. 


Just now Peter's rather important 
for this is his first term at school, and 
he’s grappling with the intricacies of 
“ABC” ’: difficult 


subjects to all men of five-and-a-half, 


and “ Twice-Two’ 


but even more difficult in Peter's case 
because—bad luck— he’s totally blind. 
That's his One Exception. 


Peter learns reading, writing, and 


‘rithmetic through the medium of 
“ Braille "—dull 
the coloured picture books of most five- 
and-a-halfs. 
Peter, and he’s making great progress. 
Would you like to know more about 
him? How, in spite of his “One 
he is being educated and, 


stuff compared with 


However, he’s a stout lad is 


Exception,” 
when older, technically trained and 


usefully employed. 


There is a long waiting list of “ Peters ” 
throughout the British Isles, for whom 
training and accommodation must be 
provided in the immediate future. 

Will you help with a donation or 


annual subscription? Any sum, large 


or small, will be gratefully received. 


Your eyesight is 
Send Peter 
and his handicapped pals 3d. for every 


Here is a suggestion. 
worth 3d. a year to you. 
year you've had it. Now, please, in 
case it slips your memory. Good idea? 
The Chairman, 


SCHOOL FOR THE BLIND 


(Founded 1838). 
SWISS COTTAGE, LONDON, N.W.3. 





LOWMOOR 


IRON 


AND 


w,\ 


it ‘y 
TRIPLE HAMMERED 





7283 


Made only by 


IRON WORKS, LOW MOOR, BRADFORD 


LOWMOOR BEST YORKSHIRE IRON,‘'” 











CATALOGUE £.72 OF} 


DRA 
AND STANDS. 
Atso DistrisuTors of — 
LER 


R 
DRAWING INSTRUMENTS 
ANDARDGRAPH 
LETTERING ees 





for Catalogues- 





IT WILL PAY YOU TO INSTALL MODERN 
METHODS. AND be wf EQUIPMENT IN 
YOUR DRAWING OFFICE. 


FTING MACHINES 


BROADGATE 
D.O. Soshec & EQUIPMENT 


J.W. SMITH, HIGHST. COVENTRY 























BRICK PLANTS 


COMPLETE INSTALLATIONS FOR :— 

FURNACE SLAG — CLINKER — COLLIERY SHALE 

— CLAY — SILICA — FIRECLAY — LIME — SAND 

AND OTHER BRICKS FROM WASTE MATERIAL — 

BALL AND TUBE MILLS, AUTOMATIC FEEDERS 
AND MIXERS. 


SOLVENT RECOVERY 
BY 
ACTIVATED CARBON 


FOR LEATHER — DYESTUFFS — LACQUER — 
WALL PAPER — DRY-CLEANERS — TEXTILES 
— RUBBER GOODS — PROOFERS, ETC., WORKS. 


THE MERITS OF OUR PLANTS ARE :— 
SIMPLE EFFECTIVE OPERATION. 


MAXIMUM “RECOVERY. 
REDUCTION OF FIRE RISK. 
BRITISH MADE THROUGHOUT. 
WE MAKE CARBONS OF ALL GRADES 
FOR TRADE, SCIENTIFIC AND 


MEDICINAL PURPOSES 


SUTCLIFFE SPEAKMAN 
LEIGH, oe Se LANCS. 


8473 





a 

































HH 
i} i | 





MECHANS 


Engineers & Contractors 
LONDON OFFICE : 


See Illustrated Advertisement appearing 
Dec. 18. 


64 


8230 
LIMITED, 
SCOTSTOUN IRONWORKS, GLASGOW 


10, Princes Street,Westminster, S.W.1 


18 








MS‘LAREN 


LIGHT WEIGHT 


FOR EVERY PURPOSE 8557 








HIGH SPEED 


DIESEL OIL ENGINES 


J. & H. McLAREN, LTD. LEEDS, 10. 











AMSLER 


Send for catalogues to British Agents :— 


TESTING MACHINES 


T. C. HOWDEN & C0.,..., 


5 & 7, Fleet Street, Birmingham. 








ELECTRO 


London 


MACHINE CO. LTD. 


SEPARATORS 
MAGNETS 


RAPID MAGNETTING 





CLUTCHES - cHucs 








MANUFACTURERS OF 


Workshops, &c., &c. 
ents, GILLESPIE & ore " 


The CLYDE STRUCTURAL IRON C0., im 


Clydeside lronworks, 8cotstoun, Glasgow 


IroneSteel Roofs, “wa agg 


, Leadenhall 
Bui dings, 1, Leadenhall Street, 1.0.8. 7818 











On Admiralty List. 





General Engineers and Millwrights, 
Iron and Brass Founders. 


OLD QUAY FOUNDRY, 





LL; 





SPUR, BEVEL, 
MITRE, MORTICE 


AND 


Machine Moulded 
and 
Machine Cut. 


>>>) V) // 


f 

















hi \ 









Quick deliveries 
Special attention given 
to Breakdowns. 
Telegrams: “ Bodley, 

Telephone: 2189. 
ESTABLISHED 1790. 





< tn 
wut PE/ 


~~ 


BODLEYBROS.&CO.,Ld. 
EXETER. 








Exeter.” 
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6¢ E LCARD” FLEXIBLE 
REGISTERED PATENT 368637 (~C) U PLI NG 


X SOLE MAKERS AND SUPPLIERS—WIGGLESWORTH’S, SHIPLEY. X | | 





— 
Pa Said 


OF ENTIRE BRITISH MATERIAL 
“"NSISAG NI SFIdIDNIYd AMIN ATSYILNG 


Ee 
- ’ 
Mee ae 9639 ae 
“FLEXIBILITY & MISALIGNMENT TREATED SEPARATELY” 


FRANK WIGGLESWORTH & C0. LD. 








GRAMS : 
* CLUTCH, 


PHONE : 
SHIPLEY 


SHIPLEY . YORKS 


OU OUR 














SHIPLEY " 


€ 
1666/7/8 “ELCARD” COUPLING CATALOGUE. 





| 


SAND 
- BLAST 
_ MACHINES 


of the latest types, to suit all purposes. 


J. W. JACKMAN & CO., LTD, 


\Vulcan Works, Blackfriars Road, MANCHESTER. 


Telegrams: “ Blast ’’ Phone, Manchester. Telephone: Blackfriars 4211. 





| - 





The MILL that has Stood the TESTof TIME 
IMPROVED GIANT GRIFFIN MILL 


THE’ MOST EFFICIENT UNIT FOR PULVERIZING :— 


Portland Cement, Limestone, Coal, Slate Waste, 
Basic Slag, Phosphate Rock, Ores of all kinds. 


FINISHES IN ONE OPERATION. 
BRADLEY PULVERIZER CO. 


(INCORPORATED WITH TED LIABILITY IN U.S.A 


37, Walbrook, ‘finden. E.C ‘4. 


lel,: Mansion House 84. Tel 


EK #4 1estrian © n, London.” 
PULVERIZING SPECIALISTS 
==> FOR FORTY YEARS. 8 an 


BULK SAMPLES prlverize, inoue Plant 

















“Win toni 


EMERY, 
EMERY CLOTH 
and 

GLASS PAPER 
JOHN OAKEY & SONS, LIMITED 


WELLINGTON MILLS, LONDON, S.E.1 
Telephone: Waterloo 4206 (3 lines) Telegrams: “Oakey, Lamb, London” 


made from the finest materials obtainable. The 
continued maintenance of their supreme quality, 
durability and satisfaction to the user enhances 
the world-wide reputation of the name of Oakey, 
enjoyed for more than 100 years. Price list and 
samples sent on request. 


kn os 


Oakey’s Emery Cloth and other Abrasives are | 




















“ETTCO” 


HIGH SPEED 
SENSITIVE 
FRICTION CLUTCH 


TAPPERS 


Because of their sensitive- 

ness ‘‘Ettco” Tappers are 

ideal for cast iron, steel, 

Bakelite, hard rubber or 

any soft materials. Ideal too 
for ** blind”’ holes. 




















SEVEN SIZES 
for holes 4,” to I” dia. 


Write now for full details of 
SEVEN-DAY FREE TRIAL 
OFFER. 























| ) 
& C0. LTD 
LEICESTER 


POLLARD 


rool WORKS, 


EREDERICk 


CORONA MACHINI 
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MELDRUMS 
of TIMPERLEY 
for ACID RESIST- 
ING METAL for 
Art Silk, Chemical 
and Dye Works 








HEENAN AND FROUDE, LIMITED 


Froude Dynamometers, Heenan Electric Dynamometers, Complete Equipment of 
Test Shops, Water Coolers, Oil Coolers for Transformer and Quenching Oils, Air 
Coolers for Ventilating Turbo-Alternators, Air Filters, Air Heaters, Heat 
Exchanges, Refuse Disposal and Utilization Plants, Mechanical Balers for ep 
and Salvaged Material, Wire and Strip Forming Machines, Structural Steelwor 


WORCESTER, ENGLAND 








AMWORTHY 


OIL ENGINES 
PUMPS and AIR COMPRESSORS 


JHE HAMWORTHY ENGINEERING CO., Ltd, 
' Works :—PooLe, . 
76, Victoria Street, LONDON. 


Branches 118, Queen Street GLASGOW, 





SCRIVEN 


F 
MACHINE TOOLS 
GROSTHWAITE FURNACES & SCRIVEN 
MACHINE TOOLS LTD. 
York Street Ironworks, Leeds, 8. 











PETTER 





] OIL & PETROL ENGINES 


| SIZES:1% To 480 B.H.P 
|] LONDON: BUSH HOUSE . ALDWYCH W.C.2 
/ Works: YEOVIL, ENGLAND. 











Electric Cranes 
of every type 


ROYCE LTD 


Loughborough 








WEIGHBRIDGES AND 
WEIGHING MACHINES 


New Designs at Competitive Prices 


E. & A. Ashworth, Ltd., 


Crown Works, Staincliffe Rd., DEWSBURY. 




















ABBOTT & CO. (Newark) LTD. 


“AIR RECEIVERS © 


NEWARK, NOTTS. 


Tel. Add. : ** Abbott, Newark.’ 34Tel. No. : 34 
See displayed Advertisement, Page 41, Dec. 4. 





The Luton Engineering Pattern Co., 


Phone 961. 


PATTERNS 


Accuracy & Punctuality Guaranteed 


PRINCESS ST. LUTON 
8162 





PATTERNS 


of every description for 
General, Electrical and Marine Engineers, 
Machine Toolmakers, Steel Founders and 
Shipbuilders, Etc. 


H. GREGORY & CO., 


2a, Windsor Street, Luton. 
Telephone-Luton 536. 


Telegrams-" Patterns, Luton.” 








Springs and Spring Washers 
FOR ENGINEERING PURPCSES 
Manufactured by 
JOHN TONKS 
AND Co., 
‘= Central Spring & Steel Works 
Furnace Hill, 
SHEFFIELD, 3. 


TELEPHONE : 


TELEGRAMS: 
24679 SHEFFIELD. TONKS, SHEFFIELD, 











INDUSTRIAL 
FURNACES 


Gaseous, Oil and Solid Fuels. 


BRITISH FURNACES LD. 


DERBY ROAD, CHESTERFIELD 




















Reprinted from ‘‘ ENGINBERING.”” 


Third Edition. 


“THE LAWS OF HEAT TRANSFER.” 


BY 
H. MEDWAY MARTIN, Wh.Sc., F.C.G.I. 


Crown 4to, 20 pp. Paper Cover. 


2/- net 


Price 


LONDON 


Offices of “‘ ENGINEERING,” 35 & 36, Bedford Street, Strand, W.C.2. 

















PRATCHITT BROS. LTD., 


ENGINEERS, CARLISLE. 





eS Ve ee 
Seite at ee a Kaas ied, FEN 
pa Se tin geld Palate Aiag ot eep eo 


nt * 
. se ent “A e % 
Ries RO RD SEEN Yee ie 


4 2 oy 
Jar he . 
si Fe My. Pe, 


a Ba Es Soke 
ARY DRYERS. 


RO 
HOT AIR AND PATENT FILM DRYERS, 
GENERAL ENGINEERING PLANT. 





MOISTURE PROOF 


BOXES 
GREASEPROOF 


IMPREGNATED 
CARDBOARD 
CONTAINERS 


for the Engineering Trade. 


The Pack that keeps your goods in the 
same condition as when packed. 


The proved box after over 25 years’ use. 
Send for free samples. 


PEARLITE BOX CO., LTD., 
London & Manchester. 


Head Office: West Road, Tottenham, London,N.!. 
Telephone : 3950-1. 


7790 








SAFETY WHISTLES. 
VALVES. GAUGES. 
TEMPERATURE CONTROLS. 
REDUCING VALVES. PRESSURE REGULATORS 
Crosby Valve & Engineering Co., Ltd., 
41-42, FOLEY STREET, LONDON, W.1 














ELLISON’S TURNSTILES. 
ip @iy 
NK 


. 
Supplied to all the Leading Football Clubs, Race 
Courses, Greyhound Courses, Baths, Piers, Pleasure 
, Zoological Gardens, &c., all over the world 


ona @ 9806 


W.T. ELLISON & Co. Ltd., 
Irlams-o’ -th’'-Height:: Manchester. 











STRONGER — CHEAPER 
BETTER. 


than the ordinary 


HOOK-BOLT 


this Patent Hook-Bolt Head 


ADAPTER 


Converts ordinary Bolts into Hook. 
Boles. « Fics all sizes with Square or 
Hexagon Heads and Round or 

Square Necks. 
Sizes from stock to fit 
BOL 


"Phone : Bradford 5657 for all details 


HY. LINDSAY; 
47, Queen's Rd., BRADFORD. 
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FOR TRADE DEVELOPMENT AND PROGRESS... 


FOR FACTS OF PRODUCTION AND DISTRIBUTION. 
FOR THE VERY LATEST NEWS AND INFORMATION 
FOR AN INDEX TO GOODS USED AND SOLD..... 





The address 
list will be furnish 





Fr you are seeking new markets, or 
desire to get first-hand infor- 

mation about a trade or industry, 
you cannot go to a surer or more 
authoritative source than the trade 
and technical journals serving it. 
of any T-y in this 

on request. 


Confectioners’ 
Union & ice 
Gream & Soda 
Fountain 
Journal. 


Confectionery 
Journal. 








——- Photographer 
Cinematographer. 
Architects’ Journal. 
Architectural Review. 


Autocar. 
Automobile Engineer, 
M Body 


& Druggist. 
Cigar & Tobacco World. 


* Record & Muni- 
cipal Engineering. 
Dairyman. 
Drapers’ Organiser. 
* Record. 
Dyer, Textile Printer, Bleacher 
& Finisher. 


Engineer. 

Engineering. 

Export Trader. 

Flight. 

Footwear Organiser. 

Furnishing Trades’ Organiser. 

Grocer & Oil Trade Review. 

Grocers’ Gazette & Provision 
Trades’ News. 


Grocery & Branch Store 


Management 


Hotel & Catering Management. 


india Rubber Journal. 
lronmonger. 


Journal of Decorative Art. 


Laundry (The Power). 


Record & Dyeing & 
Cleaning Trades’ Journal. 
World & Licensed 
eview. 


Licensing 
Trade Ri 


Locomotive, Railway Carriage 


& Wagon Review. 
Machinery. 
Meat Trades’ Journal. 
Mechanical 
Engineering Record. 
Men's Wear. 


World & 


Nursing Mirror. 
Oil & Colour Trades Journal. 
Outfitter. 
Overseas Engineer. 
Packing Gazette. 
hic Dealer. 
Piumbing Trade Journal. 
Gazette 


& Glass 
Trade Review. 
Poultry. 
Printers’, Etc., Sales & Wants 
Advertiser. 
Silk Journal & Rayon World. 


Style for Men. 


Mining Journal, Railway & 
Commercial Gazette. 


Trader. 
Wireless Engineer. 
Wireless Retailer & 
Broadcaster. 
Wireless World. 


Yachting World & Motor 
Boating Journal. 


Official Handbook, giving particulars of over 500 papers, post free 1/-. 


PERIODICAL, TRADE PRESS AND WEEKLY 
NEWSPAPER PROPRIETORS’ ASSOCIATION, LTD. 


Telephone : 
Censral 2441 


Telegrams : 
Weneppa, Fleet, London 














AS USED IN 
LARGEST OIL ENGINED 
POWER STATIONS 


Including :— 


Battersea Power Station 
Stepney Electricity ,, 
Fulham a 

Barking 

Deptford 


etc., etc, 


A TUAN OF THE HANDLE 
CLEANS THE STRAINER. 
—__-_ 


% 
~ 


SELF-CLEANING 


STRAINERS 
“QUEEN MARY’ 


12 LUBRICATING OIL STRAINERS. 
12 BOILER FUEL OIL STRAINERS 


48 STRAINERS ON THE LIFEBOATS. 


AUTO-KLEAN STRAINERS LTD., 


40, Trinity Sq., London, E.C.3. 


"Phone: Roval 5944. 


8532 


AS ON Over 700 


OF THE WORLD’S NAVAL }| 
AND MERCHANT VESSELS. 


ON THE 


INCLUDE 


(MAIN ENGINES). 


(MAIN ENGINES). 








POCKET 
CALCULATOR 


| Medel _K answers problems of 


multiplication, division, propor- 

tion ard percentages, Mode! L 

gives in addition all powers and 

roots—fractional or ise— 
all numbers without limit. 


atin a Slide Rule 


- . « think of the accuracy it would give. The calculating facilities 


of the Otis King are equivalent to such an extended slide rule, but 
without the clumsiness. The scales of the Otis King are in spiral 
form, and so arranged that the instrument closes up into a neat 
6-inch nickelled tube—just right for the pocket. 


Read what some users say : 

“We take this opportunity of complimenting you upon the instrument which 
has proved extraordinarily useful during the past ten years.” 

* | have had wonderful service from the instrument which | use continually 
for costing and other calculations. . . . | am most pleased with it, and may 
say that I use it in preference to any other type of calculator.” 

** We may say that we have found the rule one of the best so far tried for accuracy 
and convenience in use.” 


Price, packed in leather case with full instructions, 22s. 6d. post free U.K. 
WRITE for fully descriptive pamphlet. 


CARBIC LIMITED 


(Dept. E.G.) 51, Holborn Viaduct, London, E.C.! 








DEC. 25, 1936. 
_! 5, 1930.) ENGINEERING. 


[SUPPLEMENT page XXVII] 53 


















ENGLIS 


Hi ELE 
OTORS tated 





ETRIC 















SIZB No. 3L.SL SLIPRLIG mart, 
rated up te 400 amperes, 650 Yolte, 
with leoyriata giane fer escooiation with potore saving gleevs Dearings, 
wita eest-ires eliprice cover, spert-oiroulting gear «ith ow wi 
prush-lifting device, Spe reter end (ateriock teruinal boxes orranges 
for eenduit entry, . 


deciared by the makers as complying with B.S.6, 270-1950, 


DESICMED IN ACOORDANCE WITH THE a?TACMeD pRAELG, 


8.722/96@ Teeue C. aod §. 711/960, leave B. both Qateé 20th Pevruary, 1* 


end submitted by fxr YACLISH ELSOTAIC COMPANT LOTS, 

* of sraéfore, 4 
ap ot the KINGS DSFARFMEXT TESTING StaPlos, 
Anflemacle atacspheres eoutasning 
um VarouR ene (°) ACEP NE VAPOUR, 


nae been EXAMS AND yest sorts, 
and that with reepect te 

(a) FIRSDAME (SANE), (B) PUtR 

iy COMEL ISS «ith the cefiaitien of tlamepro 
Standers Speei fication Ro, 229-192% under the conditions fesoribea ta 


tne Test Report miich nas been supplied to 


of enolodure $m Britien 


Phe English Biectric 


Company Limited. 
VaRiaTi OS. 


















thie Certificet® may ateo be deesed to apply +o othersiee acentiosl 
epreratus bering the following Veriaticong other 
variations in rating or design as aay to : y eq i) 


Ll. Guiesion of short-cirouitiog 
(brewing B®. 712/993 Issue & 

2. Cable sealing Boxes ia evi 
and interloek terainsl 
(Drewiage 3.711 ¥ 
Lota Pebruery, 1934.) 

3. Werdec pild-oteel sitg® ay . 


| elipring cover. 
(prewing 8.732 S.302 leew 


| 4. Omission of inte. 


lett wnéral Le: apie 
(brewing #, 733/ 


cumriricals No. Fii- 708. 


’ 
| 
De apria, 2% 
© a/s 465/29. 


‘All 





London, W.C 


ELECTRIC COMPANY, LTD. 


ng HOUSE, KINGS WSY 
“AF 20 BRavFORD, RUGBY. PRESTON 


Que 


works STAFFOR 


The complete range of types and sizes of 
* English Electric * flameproof _ slipring 
enclosures are certified by H:.M. Electrical 
Inspector © Mines at Buxton for use in 
the following atmospheres: 
PETROLEUM VAPOUR 
(Pentane) 
FIRE DAMP 
(Methane) 
ACETONE VAPOUR 


(As in paint industries etc.) 


OF FLAMEPROOF SLIPRING 
TYPES CC EAR AVAILABLE. 


ith ball and roller bearings 
her constant current slip- 


Standard motors W 
or with short-circuiting 


can be fitted with eit 

rings and brush-gear ; 
ear (without brush lifting device). 

above approximately 70 H.P. at 

1 R.P.M., can be supplied with sleeve 

ither constant current gear oF 

g gear (without brush lifting 


500 R. 
bearings and e 
short circuitin 


device). 


Further particulars 
sent on request. 


The English Electric 


Co. are licen 
use the Mines Dept. 


certification mark 
on their flomeproof 
appa ratus. 








4100 








Wa 


POINTS: 
IN cRossinc 


STEEL RAILS & accessories 


EXPERTS IN RAILWAY 
SIDING CONSTRUCTION 


TELE.: “ RAILS,’’ WIDNES. 






















































8456 





GALVANISING ,ANKS 

NIsIt __ CONSTRUCTIONAL 

JOSEPH ASH AND SON, LiMiTED, 
a@ Street South, BIRMINGHAM, P.D.5. 8516 








NEW “THOM PSON ” 


BOILERS 


EX STOCK 
“JOHN THOMPSON” DISH-ENDED 
ILERS (wit orrugat ections 
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Also WATER < —E and CORNISH 


SUPERHEATER AND PIPEWORK 


Ui types of Bollers by first-class 
P 


JOHN TH ) 
OMPSOR 
WOLVERHAMPTON, s0n 


7965 f 























ESTD. 
1862 ’ 





Improved Self-Closing 
Boiler Stop Valve 
(Cockburn-MacNicoll Patent) 

The Only Self-Closing Valve in the World 


that satisfactorily combi i 
ines Eff . 
Closing with External Indication mel than 








Mole (AIS 


The Wocld Renowned Steam Valve Specialists. nnn wale 








Marconi I -.tercational. 








Stream Line Separator 
(Cockburn-MacNicoll Patent) 


Separator at present known 


Cc 
OCKBURNS LTD., CARDONALD, GLASGOW 














Sisisisiimeal Hi h Li 
Safety Vibe uns 


PE ts (Cockburn-MacNicoll P. 
ve atent) 
and most Efficient Approved at 50% reduction in Area 


of ordinary Safety Valves 









6590 | 
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* 
TURBINE PUMPS 
FOR ALL DUTIES 
Experience tells ! 
Our designs are” being con- 
sistently brought up to date in 


accordance with our long and extensive experience. 


Ses | P 

Bl eee | ulsometer- 
* 

THE PULSOMETER ENGINEERING CO LTD WRITE FOR 

NINE ELMS IRON WORKS, READING 39 VICTORIA STREET swt, LONDON LIST 2087 


MARK 





TRADE MARK 


TRADE 











THE LATEST 


“FLUIFEED’ COLDSAW 


“FLUIFEED ” GIVES 
Very sensitive feed control. 
Infinite number of feeds. 
Automatic adjustment to section being cut. 
Increased life of saw blade. 
Quicker sawing. 
OTHER SPECIAL FEATURES. 


Patented Swivelling Vice. 
Covered bed slides. 
Centralized control. 
Vee-rope drive. 
Tecalemit lubrication. 


BUILT IN SEVERAL SIZES. 


Apply : 


NOBLE & LUND LTD. 


Felling-on-Tyne. 5064 

















Up to the Largest 
Dimensions and Capabilities. 





Grand Prize at London Exhibition, 1909. 
Gold Medal, Japan-British Exhibition, 1911. 


Bow and Stera Well Centre and Side Ladder Bucket, 
Barge Loading and Hopper-Dredgers Suction Dredgers, 
Cutter Dredgers, Trailing Dredgers, Reclamation 
Dredgers, Grab Dredgers, Hydraulic and Mechanical 
Agitators, Discharge Pipes and Pontoons, Hopper 
Barges, Sewage Steamers, Caissons, Tugs, Ferries, 
Paddle and Screw Steamers, Delivered Complete or 
Shipped in Sections. 


£395 





Spare Gear and Renewals Supplied 
TWIN-SCREW BUCKET HOPPER DREDGER “DAVID DAVIES.” to existing Plant. 


FERGUSON BROTHERS (Port Glasgow), LTD. 


London Office: 6, Bloomsbury Square, Holborn,W.1!. SHIPBUILDERS AND ENGIN EERS, On War Office and Admiralty Lists. 
Telegrams : “ YALONIF, WESTCENT, LONDON.” NEWARK WORKS, PORT GLASGOw. Tele. Address: DREDGER, PORT GLASGOW. 
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